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This supplemental file contains information regarding the data quality evaluation results relevant to the analysis of environ-
mental hazard for the Draft Environmental Hazard Assessment for Butyl benzyl phthalate (BBP). EPA conducted data quality
evaluation based on author-reported descriptions and results; additional analyses (e.g., statistical analyses performed during
data integration into the risk evaluation) potentially conducted by EPA are not contained in this supplemental file. EPA used
the TSCA systematic review process described in the Draft Systematic Review Protocol Supporting TSCA Risk Evaluations
for Chemical Substances (also referred to as ’2021 Draft Systematic Review Protocol’). Any updated steps in the systematic
review process since the publication of the 2021 Draft Systematic Review Protocol are described in the Draft Risk Evaluation
for Butyl benzyl phthalate (BBP) – Systematic Review Protocol.

Different data quality evaluation forms were used depending on the organism as described in the PECO statement in Ap-
pendix H.5.11 of the 2021 Draft Systematic Review Protocol. Each health outcome was evaluated independently within a given
reference; therefore, each reference may have more than one overall quality determination (OQD) to more appropriately reflect
the quality of each health outcome and the respective hazard endpoints as described by the study authors. Some data evaluation
forms have general additional comments presented adjacent to the OQD to add further context. No OQD is determined for each
reference as a whole, if it contains data from more than one evidence stream. The study details and respective endpoints are
organized by first the relevant habitat (i.e., aquatic, terrestrial), then taxa categories (e.g., vertebrates, invertebrates, vegetation)
followed by taxonomic groups (e.g., fish, amphibian, mammalian, avian, worms, vascular plants), individual species, and finally
exposure duration and health outcome (e.g., mortality) categories relevant to the endpoint being evaluated.
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Habitat: Aquatic (freshwater)

Taxa: Vertebrates

Carassius auratus

1333101 Pfuderer, P., Janzen, S., T, R.W., , J. R. (1975). The identification of phthalic acid esters in the tissues of cyprinodont fish and their activity
as heart rate depressors. Environmental Research 9(3):215-223.

12

Cyprinodon variegatus

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

14

Danio rerio

2298079 Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F., F.W., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting
activity of phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.

16

4728379 Roy, N. M., Zambrzycka, E., Santangelo, J. (2017). Butyl benzyl phthalate (BBP) induces caudal defects during embryonic development.
Environmental Toxicology and Pharmacology 56:129-135.

18

5490285 Sun, G., Liu, K. (2017). Developmental toxicity and cardiac effects of butyl benzyl phthalate in zebrafish embryos. Aquatic Toxicology
192(9):165-170.

22

Danio rerio)

10064182 Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish. 28

10064182 Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish. 30

Gasterosteus aculeatus

789690 Wibe, A. E., Billing, A., Rosenqvist, G., Jenssen, B. M. (2002). Butyl benzyl phthalate affects shoaling behavior and bottom-dwelling
behavior in threespine stickleback. Environmental Research 89(2):180-187.

42

Gasterosteus aculeatus.

789532 Wibe, A. E., Fjeld, E., Rosenqvist, G., Jenssen, B. M. (2004). Postexposure effects of DDE and butylbenzylphthalate on feeding behavior
in threespine stickleback. Ecotoxicology and Environmental Safety 57(2):213-219.

46

Lepomis macrochirus
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1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to

representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
52

2140000 Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus). 54

18064 Buccafusco, R. J., Ells, S. J., Leblanc, G. A. (1981). Acute toxicity of priority pollutants to bluegill (Lepomis macrochirus). Bulletin of
Environmental Contamination and Toxicology 26(4):446-452.

63

1359448 Carr, K. H., Coyle, G. T., Kimerle, R. A. (1997). Bioconcentration of (14C)butyl benzyl phthalate in bluegill sunfish (Lepomis
macrochirus). Environmental Toxicology and Chemistry 16(10):2200-2203.

65

1359250 Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus). 69

18050 Barrows, M. E., Petrocelli, S. R., Macek, K. J., Carroll, J. J. (1980). Bioconcentration and elimination of selected water pollutants by
bluegill sunfish (Lepomis macrochirus). :379-392.

75

1359250 Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus). 77

Oncorhynchus mykiss

2139998 Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Rainbow trout (Salmo gairdneri). 79

1359225 Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a
flow-through system.

85

680120 Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia
magna and rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

95

Oncorhynchus mykiss (Salmo gairdneri)

5530771 Bionomics„ EG&G (1983). Acute toxicity of fourteen phthalate esters to rainbow trout (Salmo gairdneri) under flow-through conditions
(final report) report no BW-83-3-1373.

99

Oryzias latipes

10064181 Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka. 101

Oryzias melastigma

2298079 Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F., F.W., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting
activity of phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.

109

Pimaphales promelas

1464882 Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive
performance test for endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science
& Technology 34(14):3003-3011.

111

Pimephales promelas
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1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to

representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
119

11581733 Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C.
H., Stacy, E. H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales
promelas) – The potential application of omics data in risk evaluations under TSCA (internal use only).

123

1316188 Bionomics„ EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows. 135

1316189 Bionomics„ EG&G (1984). Acute toxicity of thirteen phthalate esters to fathead minnows (Pimephales promelas) under flow-through
conditions.

139

2139996 Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas). 141

2140001 Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas). 150

5352372 LeBlanc, G. (1984). Comparative structure—Toxicity relationships between acute and chronic effects to aquatic organisms. :235-260. 160

5353208 ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead
minnow (Pimephales promelas).

163

5353208 ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead
minnow (Pimephales promelas).

169

5352372 LeBlanc, G. (1984). Comparative structure—Toxicity relationships between acute and chronic effects to aquatic organisms. :235-260. 181

Salmo mykiss

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

183

Sander lucioperca

2298076 Jarmołowicz, S., Demska-Zakęś, K., Zakęś, Z. (2014). Impact of butyl benzyl phthalate on development of the reproductive system of
European pikeperch, Sander lucioperca (L.). Acta Veterinaria Hungarica 62(3):397-407.

185

Xenopus laevis

10063055 Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis. 191

10063055 Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis. 195

Taxa: Invertebrates

Brachionus calyciflorus

3070931 Cruciani, V., Iovine, C., Thomé, J. P., Joaquim-Justo, C. (2015). Impact of three phthalate esters on the sexual reproduction of the
Monogonont rotifer, Brachionus calyciflorus. Ecotoxicology 25(1):192-200.

203

Page 5 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Table of Contents
1336226 Zhao, L. L., Xi, Y. L., Huang, L., Zha, C. W. (2009). Effects of three phthalate esters on the life-table demography of freshwater rotifer

Brachionus calyciflorus Pallas. Aquatic Ecology 43(2):395-402.
207

Caenorhabditis elegans

1249864 Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis
elegans mortality test using passive dosing. Environmental Health and Toxicology 26:e2011015.

211

Chironomus tentans

1359257 Monsanto, (1982). Acute toxicity of santicizer 160 to Chironomus tentans. 219

1359238 SRI International, (1984). Acute toxicity studies on S-160 using two midge species as the test organisms. 221

679312 Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W.,
Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos.
1. Aqueous exposures. Environmental Toxicology and Chemistry 20(8):1798-1804.

223

Daphnia magna

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

227

5353206 Barera, Y., Adams, W. J. (1983). Resolving some practical questions about Daphnia acute toxicity tests. :509-518. 229

1316223 Bionomics„ Springborn (1984). Acute toxicity of fourteen phthalate esters to Daphnia magna (final report). 233

789536 Jonsson, S., Baun, A. (2003). Toxicity of mono- and diesters of o-phthalic esters to a crustacean, a green alga, and a bacterium. Environ-
mental Toxicology and Chemistry 22(12):3037-3043.

236

2140006 Monsanto, (1986). [Sanitized] A measure of the acute toxicity of butyl benzyl phthalate metabolites to Daphnia magna. 238

5353200 Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna). 241

1359268 Monsanto, (1983). Chronic toxicity of santicizer 160 to daphnia magna: 21-day chronic renewal study. 247

680120 Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia
magna and rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

253

5353200 Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna). 257

1316195 Bionomics„ Springborn (1984). Chronic toxicity of fourteen phthalate esters to Daphnia magna with cover letter dated 032585. :95. 263

Hexagenia sp.
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1359195 Analytical Bio-Chemistry Labs, (1986). Flow-through Acute Toxicity Study of Benzyl Butyl Phthalate to the Mayfly, Hexagenia Sp. with

Attached Protocol and Cover Letter dated 092586.
267

Hyalella azteca

679312 Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W.,
Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos.
1. Aqueous exposures. Environmental Toxicology and Chemistry 20(8):1798-1804.

271

7325945 Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters. 273

6574639 Chemical Manufacturers Association, (1996). Letter from Monsanto submitting butyl benzene phthalate LC50 results. 275

Hydra littoralis

1359223 Analytical Bio-Chemistry Labs, (1986). Final report of the flow-through acute toxicity of butyl benzyl phthalate to hydra littoralis. 277

Lumbriculus variegatus

679312 Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W.,
Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos.
1. Aqueous exposures. Environmental Toxicology and Chemistry 20(8):1798-1804.

281

7325945 Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters. 283

Macrobrachium rosenbergii

789598 Sung, H. H., Kao, W. Y., Su, Y. J. (2003). Effects and toxicity of phthalate esters to hemocytes of giant freshwater prawn, Macrobrachium
rosenbergii. Aquatic Toxicology 64(1):25-37.

285

Moina macrocopa

788149 Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations
of cladoceran Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

291

788149 Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations
of cladoceran Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

293

Paratanytarsus dissimilis

1359238 SRI International, (1984). Acute toxicity studies on S-160 using two midge species as the test organisms. 305

Paratanytarsus parthenogenetica

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

307

1359274 Monsanto, (1983). Acute toxicity of santicizer 160 to the midge paratanytarsus parthenogenetica with cover letter. 309

Paratanytarsus parthenogeneticus
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674894 Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover

letter.
311

Procambarus sp.

5497664 Analytical Bio-Chemistry Labs, (1986). Flow-through acute toxicity report - 96 hr flow-through toxicity study of benzyl butyl phthalate to
the freshwater crayfish, procambarus sp (final report) w-attach and letter 072888.

319

Taxa: Plants (Non-vascular)

Chlorella vulgaris

10617118 Ecotox„ Carolina (1997). Effect of butyl benzyl phthalate (Santicizer 160) on the growth and reproduction of Chlorella vulgaris. 322

Navicula pelliculosa

10617117 Ecotox„ Carolina (1995). [Redacted] The toxicity of butyl benzyl phthalate (Santicizer 160) to Navicula pelliculosa. 325

Pseudokirchneriella subcapitata

789536 Jonsson, S., Baun, A. (2003). Toxicity of mono- and diesters of o-phthalic esters to a crustacean, a green alga, and a bacterium. Environ-
mental Toxicology and Chemistry 22(12):3037-3043.

330

Scenedesmus subspicatus

10617116 Ecotox„ Carolina (1995). The toxicity of butyl benzyl phthalate (Santicizer 160) to Scenedesmus subspicatus. 332

Selenastrium capricornutum

1316196 Bionomics„ Springborn (1984). FYI Submission: Toxicity of fourteen phthalate esters to the freshwater green alga Selenastrum capricor-
nutum.

335

Selenastrum capricornutum

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

337

1359173 Monsanto, (1985). Initial submission: Acute toxicity of S-160 to the freshwater green alga, Selenastrum capricornutum with cover letter
dated 081492.

339

1359180 Monsanto, (1980). Initial submission: 14-day algal bottle assay (Selenastrum capricornutum) with cover letter dated 08/14/92. 341

Habitat: Aquatic (marine)

Taxa: Vertebrates

Cyprinodon variegatus

10617114 Bionomics„ EG&G (1979). Acute toxicity of S-160 to sheepshead minnows (Cyprinodon variegatus). 343
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18110 Heitmuller, P. T., Hollister, T. A., Parrish, P. R. (1981). Acute toxicity of 54 industrial chemicals to sheepshead minnows (Cyprinodon

variegatus). Bulletin of Environmental Contamination and Toxicology 27(5):596-604.
347

Parophrys vetulus (English sole)

1337257 Randall, R. C., Ozretich, R. J., Boese, B. L. (1983). The acute toxicity of butyl benzyl phthalate to the saltwater fish English sole, Parophrys
vetulus. Environmental Science & Technology 17(11):670-672.

349

sheepshead minnow (Cyprinodon variegatus)

1316224 Bionomics„ Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report). 352

Taxa: Invertebrates

Crassostrea virginica

6574644 Bionomics„ Springborn (1986). Acute toxicity of 14C-butyl benzyl phthalate to eastern oysters (Crassostrea virginica). 354

6574651 Bionomics„ Springborn (1986). Uptake and elimination of 14C-residue by eastern oysters (Crassostrea virginica) exposed to butylbenzyl
phthalate (BBP) [Bionomics Report #BW-86-2114].

357

Haliotis diversicolor supertexta

697762 Liu, Y., Guan, Y., Yang, Z., Cai, Z., Mizuno, T., Tsuno, H., Zhu, W., Zhang, X. (2009). Toxicity of seven phthalate esters to embryonic
development of the abalone Haliotis diversicolor supertexta. Ecotoxicology 18(3):293-303.

359

Mysidopsis bahia

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

362

1359176 Bionomics„ EG&G (1979). Acute toxicity study with santicizer 160 in mysid shrimp (Mysidopsis bahia) with cover letter dated 100692
and attachment.

364

5530739 Bionomics„ Springborn (1988). Acute toxicity of benzyl butyl phthalate to mysid shrimp (Mysidopsis bahia) under flow-through conditions
with cover letter dated 011888.

366

6574650 Bionomics„ Springborn (1986). Chronic toxicity of butylbenzyl phthalate to mysid shrimp (Mysidopsis bahia) [Bionomics Report #BW-
86-7-2074].

368

Nereis/Neanthes virens

6574648 Bionomics„ Springborn (1986). Acute toxicity of butylbenzyl phthalate to polychaetes (Nereis/Neanthes virens) under flow-through con-
ditions [Bionomics Report #BW-86-7-2094].

374

Penaeus duorarum
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1359218 Bionomics„ Springborn (1986). Acute toxicity of butylbenzyl phthalate to pink shrimp (Penaeus duorarum) under flow-through conditions. 376

Taxa: Plants (Non-vascular)

Karenia brevis

3230225 Liu, N., Wen, F., Li, F., Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere
155:498-508.

378

Habitat: Aquatic (brackish)

Taxa: Vertebrates

Cymatogaster aggregata

790034 Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch
(Cymatogaster aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

384

790034 Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch
(Cymatogaster aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

396

Fundulus heteroclitus

1935997 Kaplan, E., L.A., Nabel, M., Cleef-Toedt, Van, K., Proffitt, A. R., Pylypiw, H. M., Jr (2013). Impact of benzyl butyl phthalate on shoaling
behavior in Fundulus heteroclitus (mummichog) populations. Marine Environmental Research 86(Elsevier):70-75.

404

sheepshead minnow (Cyprinodon variegatus)

1316224 Bionomics„ Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report). 412

Habitat: Terrestrial

Taxa: Vertebrates

Gallus domesticus

94541 Korhonen, A., Hemminki, K., Vainio, H. (1983). Embryotoxic effects of phtalic acid derivatives, phosphates and aromatic oils used in the
manufacturing of rubber on three day chicken embryos. Drug and Chemical Toxicology 6(2):191-207.

414

1359174 University of Arizona, (1978). Initial submission: Evaluation of butyl benzyl phthalate with laying hens with cover letter dated 080792. 418

Rattus norvegicus

689975 Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of
the ”antiandrogens” linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of
Reproduction 71(6):1852-1861.

422
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689975 Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of

the ”antiandrogens” linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of
Reproduction 71(6):1852-1861.

428

Taxa: Invertebrates

Caenorhabditis elegans

5043459 Shin, N., Cuenca, L., Karthikraj, R., Kannan, K., Colaiácovo, M. P. (2019). Assessing effects of germline exposure to environmental
toxicants by high-throughput screening in C. elegans. Pl o S Genetics 15(2):e1007975.

430

Lasius niger

2345940 Cuvillier-Hot, V., Salin, K., Devers, S., Tasiemski, A., Schaffner, P., Boulay, R., Billiard, S., Lenoir, A. (2014). Impact of ecological doses
of the most widespread phthalate on a terrestrial species, the ant Lasius niger. Environmental Research 131:104-110.

432

2347468 Lenoir, A., Touchard, A., Devers, S., Christidès, J. P., Boulay, R., Cuvillier-Hot, V. (2014). Ant cuticular response to phthalate pollution.
Environmental Science and Pollution Research 21(23):13446-13451.

434

Taxa: Plants (Vascular)

Brassica campestris

675180 Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant
species: white mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.

436

Ipomoea aquatica

807145 Chen, W. C., Huang, H. C., Wang, Y. S., Yen, J. H. (2011). Effect of benzyl butyl phthalate on physiology and proteome characterization
of water celery (Ipomoea aquatica Forsk.). Ecotoxicology and Environmental Safety 74(5):1325-1330.

438

Sinapis alba

675180 Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant
species: white mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.

442

Trifolium repens

675180 Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant
species: white mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.
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Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1333101 Table: 1 of 1

Study Citation: Pfuderer, P., Janzen, S., T, R.W., , J. R. (1975). The identification of phthalic acid esters in the tissues of cyprinodont fish and their activity as heart rate
depressors. Environmental Research 9(3):215-223.

Duration: Overall Duration: Not-reported; Exposure Duration: Not-reported
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Carassius auratus; Juvenile
Health Outcome: Cardiovascular
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1333101

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The source was not reported.
Metric 3: Test Substance Purity Uninformative The purity and/or grade of the test substance were not reported. It was reported that the

BBP sample had 1.5% of DBP and the heartrate depressor activity of the BBP sample
was attributed to the presence of DBP.

Domain 2: Test Design
Metric 4: Negative Controls Uninformative A concurrent negative control group was not included.
Metric 5: Negative Control Response Low The biological response of the negative control groups were not reported.
Metric 6: Randomized Allocation Low Researchers did not report how the organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations. The cited reference for methods (Francis et al., 1975) was unavail-
able, therefore this metric score reflects the amount of details provided in the study
being reviewed.

Metric 8: Consistency of Exposure
Administration

Uninformative It was reported that a sonicated emulsion was used for exposure and exposure adminis-
tration cannot be consistent across test organisms/study groups using emulsions.

Metric 9: Measurement of Test Substance
Concentration

Uninformative Exposure concentrations were not measured, and nominal values are highly uncertain
due to the nature of the test substance.

Metric 10: Exposure Duration and Frequency Uninformative The duration of exposure and/or exposure frequency were not reported.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
N/A From Figure 6, it appears that only one concentration of BBP was tested.

Metric 12: Testing at or Below Solubility Limit Low An emulsion was used, so there is a high probability it exceeds solubility.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Low The number of test organisms and/or replicates was not reported. The figure on heart
rate activity (Fig 6) showed only the response of an individual fish. The cited reference
for methods (Francis et al., 1975) was unavailable, therefore this metric score reflects the
amount of details provided in the study being reviewed.

Continued on next page . . .
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Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1333101 Table: 1 of 1

. . . continued from previous page

Study Citation: Pfuderer, P., Janzen, S., T, R.W., , J. R. (1975). The identification of phthalic acid esters in the tissues of cyprinodont fish and their activity as heart rate
depressors. Environmental Research 9(3):215-223.

Duration: Overall Duration: Not-reported; Exposure Duration: Not-reported
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Carassius auratus; Juvenile
Health Outcome: Cardiovascular
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1333101

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Another cited methodology needed to assess this metric was unavailable, therefore this

metric score reflects the amount of details provided in the study being reviewed.
Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported. The cited reference for

methods (Francis et al., 1975) was unavailable, therefore this metric score reflects the
amount of details provided in the study being reviewed.

Metric 18: Consistency of Outcome
Assessment

Low Details regarding the execution of the study protocol for outcome assessment were
not reported. The cited reference for methods (Francis et al., 1975) was unavailable,
therefore this metric score reflects the amount of details provided in the study being re-
viewed.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Statistical analysis was not conducted.
Metric 22: Reporting of Data Low Data for exposure-related findings were not shown, but results were described in the

text.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability (e.g., SE, SD, confidence intervals)

and/or insufficient information was provided to determine if excessive variability or
unexpected outcomes occurred.

Additional Comments: Overall, a poorly designed and poorly written study. A negative control group was not reported. Details of the experimental system, test media preparation,
exposure concentrations, and the duration of exposure were not provided. It was reported that a sonicated emulsion was used for the exposure. The test
substance, BBP, was not 100% pure. The study authors found the presence of DBP (1.5%), which may have contributed to the heartrate depressor activity
seen in BBP exposed fish. Mean heart rate data was not provided for BBP, and the figure that shows the heart rate activity of one individual fish was of
poor resolution. The cited reference for methods was not available at the time of review.

Overall Quality Determination Uninformative
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Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1321996 Table: 1 of 1

Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance nomenclature was reported without CASRN.
Metric 2: Test Substance Source Low The test substance identity was reported as provided by the manufacturer from commer-

cially available batches. The manufacture name and batch number were not provided.
No analytical data was reported.

Metric 3: Test Substance Purity High The test substance purity was reported as at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High Negative controls were reported.
Metric 5: Negative Control Response High The negative control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described. However, headspace and measures to

prevent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Sample extracts were analyzed by gas chromatography at the start and the end of the
test. In static studies, final test concentrations frequently were 50% of the initial concen-
trations. Loss of the phthalate esters was thought to be principally due to adsorption to
the test vessels.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure were appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High An appropriate acclimation period for the test was reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment

Continued on next page . . .
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Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1321996 Table: 1 of 1

. . . continued from previous page

Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Environmental conditions were consistant across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only the treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes reported.

Additional Comments: None

Overall Quality Determination High
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Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 2298079 Table: 1 of 1

Study Citation: Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F., F.W., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting activity of
phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB Strain; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298079

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The CAS numbers and structures for BBP, DBP, DEHP, DIDP, and DINP are reported.
Metric 2: Test Substance Source High The sources were listed.
Metric 3: Test Substance Purity Low The purity/grade were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Both a blank control and a solvent control were used in the acute bioassays.
Metric 5: Negative Control Response Low Survival of the controls was not reported.
Metric 6: Randomized Allocation Low Random allocation was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Dilution of the test substance into the medium was not well described, (unclear if em-

bryo rearing medium was utilized) and the test substance was not renewed over 72 hr.
Metric 8: Consistency of Exposure

Administration
Medium Exposures appear to have been administered consistently.

Metric 9: Measurement of Test Substance
Concentration

Low Concentrations are reported as nominal.

Metric 10: Exposure Duration and Frequency Medium Acute exposures were 72-hr for embryos, which is slightly shorter than the standard 96-
hour acute bioassay.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High Authors reported conducting exposures at 9 concentrations: 500, 100, 50, 10, 1.5, 0.6,
0.3, 0.06, and 0.01 mg/L.

Metric 12: Testing at or Below Solubility Limit Low Several concentrations were above the estimated solubility limits, including 3-4 treat-
ment concentrations of BBP and DBP as well as 7 concentrations of DEHP, DIDP, and
DINP. Methanol was utilized to improve solubility.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The source and strain were reported, and husbandry methods were adequately described.
Metric 14: Acclimatization and Pretreatment

Conditions
Low Acclimation was not reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each concentration was represented by 20 embryos (1 embryo per well).

Domain 5: Outcome Assessment

Continued on next page . . .
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July 2025

Environmental Hazard Evaluation HERO ID: 2298079 Table: 1 of 1

. . . continued from previous page

Study Citation: Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F., F.W., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting activity of
phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB Strain; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298079

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low The 24 well plates were described, but details were lacking on water conditions (or use

of embryo rearing medium) and temperature.
Metric 17: Outcome Assessment Methodology Low It was not reported how mortality was determined in the embryos.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment appeared to be consistently conducted across treatment and

control groups at 72 hr post treatment.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium Nothing was reported to indicate that animal health or attrition interfered with the bioas-

say.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low There were no details on the LC50 estimation method.
Metric 22: Reporting of Data Low The authors report LC50 values for BBP and DBP (and LC50 not attained for DEHP,

DINP, and DIDP). Mortality was not reported for each treatment group or for the con-
trols.

Metric 23: Explanation of Unexpected Outcomes Low No measures of varibility are reported.

Additional Comments: This form is for BBP, DBP, DEHP, DIDP, and DINP.

Overall Quality Determination Medium
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Butyl benzyl phthalate
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Environmental Hazard Evaluation HERO ID: 4728379 Table: 1 of 2

Study Citation: Roy, N. M., Zambrzycka, E., Santangelo, J. (2017). Butyl benzyl phthalate (BBP) induces caudal defects during embryonic development. Environmental
Toxicology and Pharmacology 56:129-135.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media, N/A (e.g., injection); Not determined by study authors (i.e., chemical of interest in exposure water, but unable to
determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 4728379

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The test substance was identified by name and Sigma-Aldrich reference number. I
checked and the reference provided does correspond to BBP.

Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma Aldrich, but it was not reported if it
was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control.
Metric 5: Negative Control Response High The biological response of the negative control was reported in Figures 1-6 and was

adequate for the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the embryos were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be petri dishes. The BBP concentrations were prepared

by diluting the BBP into a 30% Danieau Buffer using methanol as a vehicle solvent.
Metric 8: Consistency of Exposure

Administration
Medium It was unclear if the negative control also contained the vehicle solvent.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure was for 18h; this was adequate to see a response.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium There were only 3 exposure groups plus a control, but spacing was adequate to observe a

response.
Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of a vehicle solvent, and the concentration of it was ap-

propriate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the adult zebrafish was not reported. Embryos were used for this study.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated prior to the study.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were at least 20 embryos per petri dish, and each treatment was performed in
triplicate.

Domain 5: Outcome Assessment

Continued on next page . . .
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Environmental Hazard Evaluation HERO ID: 4728379 Table: 1 of 2

. . . continued from previous page

Study Citation: Roy, N. M., Zambrzycka, E., Santangelo, J. (2017). Butyl benzyl phthalate (BBP) induces caudal defects during embryonic development. Environmental
Toxicology and Pharmacology 56:129-135.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media, N/A (e.g., injection); Not determined by study authors (i.e., chemical of interest in exposure water, but unable to
determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 4728379

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low There was a 14L:10D photoperiod, and the adult fish were fed brine shrimp and Tetrafin

flakes. No other information regarding environmental conditions was reported.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–development of the caudal tail.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups–after the exposure, the embryos were imaged or pro-
cessed according to what procedure was being done.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A The test results were presented in the form of images from pathology findings, so statis-

tical analysis was not necessary.
Metric 22: Reporting of Data High The control and exposure responses were reported in Figures 1-6 and were adequate for

the outcomes of interest.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments: This evaluation was on the effect of BBP on caudal tail development in zebrafish embryos. Development and growth was selected as the outcome of
interest.

Overall Quality Determination Medium
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Study Citation: Roy, N. M., Zambrzycka, E., Santangelo, J. (2017). Butyl benzyl phthalate (BBP) induces caudal defects during embryonic development. Environmental
Toxicology and Pharmacology 56:129-135.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media, N/A (e.g., injection); Not determined by study authors (i.e., chemical of interest in exposure water, but unable to
determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; Embryo
Health Outcome: Mechanistic-Cell signaling/function-Cytotoxicity-Cardiovascular-Musculoskeletal
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 4728379

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The test substance was identified by name and Sigma-Aldrich reference number. I
checked and the reference provided does correspond to BBP.

Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma Aldrich, but it was not reported if it
was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control.
Metric 5: Negative Control Response High The biological response of the negative control was reported in Figures 3-6 and was

adequate for the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the embryos were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be petri dishes. The BBP concentrations were prepared

by diluting the BBP into a 30% Danieau Buffer using methanol as a vehicle solvent.
Metric 8: Consistency of Exposure

Administration
Medium It was unclear if the negative control also contained the vehicle solvent.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure was for 18h; this was adequate to see a response.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium There were only 3 exposure groups plus a control, but spacing was adequate to observe a

response.
Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of a vehicle solvent, and the concentration of it was ap-

propriate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the adult zebrafish was not reported. Embryos were used for this study.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated prior to the study.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were at least 20 embryos per petri dish, and each treatment was performed in
triplicate.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low There was a 14L:10D photoperiod, and the adult fish were fed brine shrimp and Tetrafin

flakes. No other information regarding environmental conditions was reported.

Continued on next page . . .
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. . . continued from previous page

Study Citation: Roy, N. M., Zambrzycka, E., Santangelo, J. (2017). Butyl benzyl phthalate (BBP) induces caudal defects during embryonic development. Environmental
Toxicology and Pharmacology 56:129-135.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media, N/A (e.g., injection); Not determined by study authors (i.e., chemical of interest in exposure water, but unable to
determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; Embryo
Health Outcome: Mechanistic-Cell signaling/function-Cytotoxicity-Cardiovascular-Musculoskeletal
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 4728379

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–immunohistochemistry and cell death.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups–after the exposure, the embryos were imaged or pro-
cessed according to what procedure was being done.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A The test results were presented in the form of images from pathology findings, so statis-

tical analysis was not necessary.
Metric 22: Reporting of Data High The control and exposure responses were reported in Figures 3-6 and were adequate for

the outcomes of interest.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments: This evaluation is for the histochemical and cell death assessment described in the paper.

Overall Quality Determination Medium
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Study Citation: Sun, G., Liu, K. (2017). Developmental toxicity and cardiac effects of butyl benzyl phthalate in zebrafish embryos. Aquatic Toxicology 192(9):165-170.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB strain; Embryo
Health Outcome: Mechanistic-Cell signaling/function-Cardiovascular
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5490285

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma Aldrich in St Louis, MO, USA. How-

ever, it was not reported if it was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 99%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control that contained 0.01%

DMSO and 0.003% PTU.
Metric 5: Negative Control Response High The negative control response was reported in Figure 9 and was adequate for the out-

come of interest.
Metric 6: Randomized Allocation Low It was not reported how the embryos were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Little details were provided on the preparation of the test concentrations. The test sys-

tem was reported to be petri dishes with 7mL of test solution. The solution was renewed
every 24h.

Metric 8: Consistency of Exposure
Administration

High The test occurred in glass petri dishes with 35 embryos each with 7mL of test solution.
They were kept at 28C with a 14L:10D photoperiod.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured during the study.

Metric 10: Exposure Duration and Frequency High The exposure was from 4hpf to 72hpf, and this was adequate for the outcomes of inter-
est.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium There were only 3 exposure levels, however, the spacing was adequate, and a dose re-
sponse was observed.

Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of DMSO as vehicle solvent, and the control contained
the DMSO and had an appropriate response.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low It was unclear if the organisms were cultured in house or if the adults were brought into

the performing lab for this study.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 35 embryos per petri dish, and there were 6 replicates per concentration.

Continued on next page . . .
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Study Citation: Sun, G., Liu, K. (2017). Developmental toxicity and cardiac effects of butyl benzyl phthalate in zebrafish embryos. Aquatic Toxicology 192(9):165-170.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB strain; Embryo
Health Outcome: Mechanistic-Cell signaling/function-Cardiovascular
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5490285

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The embryos were kept at 28C with a 14L:12D photoperiod. The feeding regimen of the

broodstock was not reported.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–cardiac gene expression.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. Embryos were assessed every 24h for mortality.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were presented in the ”statistical analysis” section of the paper.
Metric 22: Reporting of Data High The control and exposure responses were reported in Figure 9 and were appropriate for

the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes. Variability was reported in

Figure 9.

Additional Comments: This portion of the evaluation was on the effect of BBP on the cardiac gene expression of zebrafish embryos. The mechanistic outcomes of cardiac and cell
signaling/function were selected as the outcomes of interest.

Overall Quality Determination Medium
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Study Citation: Sun, G., Liu, K. (2017). Developmental toxicity and cardiac effects of butyl benzyl phthalate in zebrafish embryos. Aquatic Toxicology 192(9):165-170.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB strain; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5490285

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma Aldrich in St Louis, MO, USA. How-

ever, it was not reported if it was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 99%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control that contained 0.01%

DMSO and 0.003% PTU.
Metric 5: Negative Control Response High The negative control response was reported in Figure 1 and was adequate for the out-

come of interest.
Metric 6: Randomized Allocation Low It was not reported how the embryos were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Little details were provided on the preparation of the test concentrations. The test sys-

tem was reported to be petri dishes with 7mL of test solution. The solution was renewed
every 24h.

Metric 8: Consistency of Exposure
Administration

High The test occurred in glass petri dishes with 35 embryos each with 7mL of test solution.
They were kept at 28C with a 14L:10D photoperiod.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured during the study.

Metric 10: Exposure Duration and Frequency High The exposure was from 4hpf to 72hpf, and this was adequate for the outcomes of inter-
est.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium There were only 3 exposure levels, however, the spacing was adequate, and a dose re-
sponse was observed.

Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of DMSO as vehicle solvent, and the control contained
the DMSO and had an appropriate response.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low It was unclear if the organisms were cultured in house or if the adults were brought into

the performing lab for this study.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 35 embryos per petri dish, and there were 6 replicates per concentration.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Sun, G., Liu, K. (2017). Developmental toxicity and cardiac effects of butyl benzyl phthalate in zebrafish embryos. Aquatic Toxicology 192(9):165-170.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB strain; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5490285

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Medium The embryos were kept at 28C with a 14L:12D photoperiod. The feeding regimen of the

broodstock was not reported.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–embryo mortality.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. Embryos were assessed every 24h for mortality.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were presented in the ”statistical analysis” section of the paper -

one way ANOVA with LSD post-hoc tests.
Metric 22: Reporting of Data High The control and exposure responses were reported in Figure 1 and were appropriate for

the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes. Variability was reported in

Figure 1.

Additional Comments: This portion of the evaluation was on the effect of BBP on the survival of zebrafish embryos. Mortality was selected as the outcome of interest.

Overall Quality Determination Medium
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Study Citation: Sun, G., Liu, K. (2017). Developmental toxicity and cardiac effects of butyl benzyl phthalate in zebrafish embryos. Aquatic Toxicology 192(9):165-170.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB strain; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5490285

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma Aldrich in St Louis, MO, USA. How-

ever, it was not reported if it was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 99%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control that contained 0.01%

DMSO and 0.003% PTU.
Metric 5: Negative Control Response High The negative control responses were reported in Figures 2-8 and were adequate for the

outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the embryos were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Little details were provided on the preparation of the test concentrations. The test sys-

tem was reported to be petri dishes with 7mL of test solution. The solution was renewed
every 24h.

Metric 8: Consistency of Exposure
Administration

High The test occurred in glass petri dishes with 35 embryos each with 7mL of test solution.
They were kept at 28C with a 14L:10D photoperiod.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured during the study.

Metric 10: Exposure Duration and Frequency High The exposure was from 4hpf to 72hpf, and this was adequate for the outcomes of inter-
est.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium There were only 3 exposure levels, however, the spacing was adequate, and a dose re-
sponse was observed.

Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of DMSO as a vehicle solvent, and the control contained
the DMSO and had an appropriate response.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low It was unclear if the organisms were cultured in house or if the adults were brought into

the performing lab for this study.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 35 embryos per petri dish, and there were 6 replicates per concentration.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Sun, G., Liu, K. (2017). Developmental toxicity and cardiac effects of butyl benzyl phthalate in zebrafish embryos. Aquatic Toxicology 192(9):165-170.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB strain; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5490285

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Medium The embryos were kept at 28C with a 14L:12D photoperiod. The feeding regimen of the

broodstock was not reported.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–embryo hatch rate, length, and morphological changers due to exposure.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were presented in the ”statistical analysis” section of the paper.
Metric 22: Reporting of Data High The control and exposure responses were reported in Figures 2-8 and were appropriate

for the outcomes of interest.
Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes. Variability was reported in

the figures.

Additional Comments: This portion of the evaluation was on the effect of BBP on the hatch rate, length, and morphology of zebrafish embryos. Development and growth was
selected as the outcome of interest.

Overall Quality Determination Medium
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source was reported, and the test substance identity was analytically verified by the

performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors used a concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations.
Metric 8: Consistency of Exposure

Administration
Low Reporting omissions are unlikely to have a substantial impact on the results.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured or measurements were not reported.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and suitable for a
range-finder test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and spacing of exposure levels were justified for a dose
response.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The test organisms were not adequately described and were assumed to have the same

source as the definitive test.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Low There were 5 organisms per tank with no replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were not

reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Sufficient data were provided to conduct an independent statistical analysis.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Endocrine toxicity
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source was reported, and the test substance identity was analytically verified by the

performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail in section 9.3. Exposure tanks were 10 L glass aquaria.
Metric 8: Consistency of Exposure

Administration
High Details of exposure administration were reported, and exposures were administered

consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and spacing of exposure levels were justified for a dose

response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 10 organisms per tank with 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Endocrine toxicity
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Endocrine
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The source was reported and the test substance identity was analytically verified by the

performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as 98.8%

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of test media were described in

adequate detail in section 9.3. Exposure tanks were 10 L glass aquaria.
Metric 8: Consistency of Exposure

Administration
High Details of exposure administration were reported and exposures were administered

consistently across study groups
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and spacing of exposure levels were justified for a dose

response
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High all pretreatment conditions were the same for control and exposed organisms

Metric 15: Number of Organisms and
Replicates per Group

Medium 10 per tank with 4 replicates

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism

health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
Metric 18: Consistency of Outcome

Assessment
High outcomes were assessed consistently across study groups

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Endocrine
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

Metric 20: Outcomes Unrelated to Exposure High there were no differences among groups

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments: This form is for the thyroid histology.

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Hepatic/Liver
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The source was reported and the test substance identity was analytically verified by the

performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as 98.8%

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of test media were described in

adequate detail in section 9.3. Exposure tanks were 10 L glass aquaria.
Metric 8: Consistency of Exposure

Administration
High Details of exposure administration were reported and exposures were administered

consistently across study groups
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and spacing of exposure levels were justified for a dose

response
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High all pretreatment conditions were the same for control and exposed organisms

Metric 15: Number of Organisms and
Replicates per Group

Medium 10 per tank with 4 replicates

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism

health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
Metric 18: Consistency of Outcome

Assessment
High outcomes were assessed consistently across study groups
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Hepatic/Liver
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

Metric 20: Outcomes Unrelated to Exposure High there were no differences among groups

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments: This form is for the liver histology.

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source was reported, and the test substance identity was analytically verified by the

performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail in section 9.3. Exposure tanks were 10 L glass aquaria.
Metric 8: Consistency of Exposure

Administration
High Details of exposure administration were reported and exposures were administered

consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and spacing of exposure levels were justified for a dose

response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 10 organisms per tank with 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source was reported and, the test substance identity was analytically verified by the

performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail in section 9.3. Exposure tanks were 10 L glass aquaria.
Metric 8: Consistency of Exposure

Administration
High Details of exposure administration were reported, and exposures were administered

consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and spacing of exposure levels were justified for a dose

response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 10 organisms per tank with 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source was reported, and the test substance identity was analytically verified by the

performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail in section 9.3. Exposure tanks were 10 L glass aquaria.
Metric 8: Consistency of Exposure

Administration
High Details of exposure administration were reported, and exposures were administered

consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and spacing of exposure levels were justified for a dose

response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 10 organisms per tank with 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with zebrafish.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Danio rerio); Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064182

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure (e.g., infection) that could influence
the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Wibe, A. E., Billing, A., Rosenqvist, G., Jenssen, B. M. (2002). Butyl benzyl phthalate affects shoaling behavior and bottom-dwelling behavior in
threespine stickleback. Environmental Research 89(2):180-187.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789690

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity and grade of the BBP were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a negative solvent control (acetone).
Metric 5: Negative Control Response High The negative control response was adequate and was reported in Tables 1 and 2 as well

as in Figures 2 and 3.
Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups after sorting by size.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Little information was provided on the preparation of the test media.

Metric 8: Consistency of Exposure
Administration

Low The exposure was for 26d in all treatments in 85L tanks. It was reported gravel and wa-
ter plants were placed in the tanks, and a 25% water/test substance renewal occurred
daily. It was reported that the test concentration was ”approximately” 0.1mg/L. Live
plants could affect the exposure consistency. The exact test concentration was not re-
ported.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium The exposure duration was reported to be for 26 days. Behavioral observations were
made for 10 minutes. This appeared adequate for a response, but more observational
time may have yielded more information.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A There was only one exposure group as the goal was to compare behavior from 1 expo-
sure level to unexposed organisms.

Metric 12: Testing at or Below Solubility Limit High Study authors reported using a vehicle solvent and solvent control results were adequate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Organisms were reported to be wild caught from a lake in Norway. This creates concern

about organism health.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were reported to be kept in laboratory conditions for 10 days prior to

testing. A 10 minute acclimation period was also reported at the start of each behavioral
observation.

Continued on next page . . .
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Study Citation: Wibe, A. E., Billing, A., Rosenqvist, G., Jenssen, B. M. (2002). Butyl benzyl phthalate affects shoaling behavior and bottom-dwelling behavior in
threespine stickleback. Environmental Research 89(2):180-187.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789690

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Medium The number of fish in each behavioral observation as well as the number of trials for

each test were reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were fed frozen mosquito larvae ad libitum. They were kept at 5-7C in

dechlorinated water with a 9L:15D photoperiod as to be consistent with the seasonal
conditions of the area.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–changes in shoaling and bottom dwelling behavior.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Behavior was recorded on video for 10 minutes for
each trial. Location of fish in the tank was reported as well as size of shoals and individ-
uals in the shoal.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analysis was described in detail in the ”Statistics” section of the paper.
Metric 22: Reporting of Data High Exposure related results and control results were reported in Tables 1 and 2, as well as in

Figures 2 and 3. They were adequate for the outcomes of interest.
Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes.

Additional Comments: This study was on the effect of BBP exposure shoaling and bottom dwelling activity in the three spine sickleback. Behavior was selected as the outcome
of interest.

Overall Quality Determination Medium

Page 43 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 789690 Table: 2 of 2

Study Citation: Wibe, A. E., Billing, A., Rosenqvist, G., Jenssen, B. M. (2002). Butyl benzyl phthalate affects shoaling behavior and bottom-dwelling behavior in
threespine stickleback. Environmental Research 89(2):180-187.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789690

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity and grade of the BBP were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a negative solvent control (acetone).
Metric 5: Negative Control Response Low The biological response of the negative control for the ADME outcome was not re-

ported.
Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups after sorting by size.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Little information was provided on the preparation of the test media.

Metric 8: Consistency of Exposure
Administration

Low The exposure was for 26d in all treatments in 85L tanks. It was reported gravel and
water plants were placed in the tanks, and a 25% water/test substance renewal occurred
daily. It was reported that the test concentration was ”approximately” 0.1mg/L. Live
plants could affect the exposure consistency. Exact test concentration was not reported.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium The exposure duration was reported to be for 26 days. Behavioral observations were
made for 10 minutes. This appeared adequate for a response, but more observational
time may have yielded more information.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A There was only one exposure group as the goal was to compare behavior from 1 expo-
sure level to unexposed organisms.

Metric 12: Testing at or Below Solubility Limit High Study authors reported using a vehicle solvent and solvent control results were adequate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Organisms were reported to be wild caught from a lake in Norway. This creates concern

about organism health.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were reported to be kept in laboratory conditions for 10 days prior to

testing. A 10 minute acclimation period was also reported at the start of each behavioral
observation.

Metric 15: Number of Organisms and
Replicates per Group

Medium The number of fish in each behavioral observation as well as the number of trials for
each test were reported.
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Study Citation: Wibe, A. E., Billing, A., Rosenqvist, G., Jenssen, B. M. (2002). Butyl benzyl phthalate affects shoaling behavior and bottom-dwelling behavior in
threespine stickleback. Environmental Research 89(2):180-187.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789690

Domain Metric Rating Comments
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions High Organisms were fed frozen mosquito larvae ad libitum. They were kept at 5-7C in
dechlorinated water with a 9L:15D photoperiod as to be consistent with the seasonal
conditions of the area.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–BBP levels in fish tissue.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analysis was described in detail in the ”Statistics” section of the paper.
Metric 22: Reporting of Data Low Exposure related results and control results were reported in the text.
Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes.

Additional Comments: This study was on the effect of BBP exposure shoaling and bottom dwelling activity in the three spine sickleback. BBP in fish tissue was also assessed,
thus the ADME outcome.

Overall Quality Determination Medium
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Study Citation: Wibe, A. E., Fjeld, E., Rosenqvist, G., Jenssen, B. M. (2004). Postexposure effects of DDE and butylbenzylphthalate on feeding behavior in threespine
stickleback. Ecotoxicology and Environmental Safety 57(2):213-219.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789532

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The source was not reported.
Metric 3: Test Substance Purity Low The purity of the test substance was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control group.
Metric 5: Negative Control Response Medium Each behavioral observation had a corresponding control.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups, although

they were somewhat randomly selected for the behavioral response (non-injured, non-
diseased).

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The study provided only limited details on the measures taken to appropriately prepare

test concentrations, although the use of a carrier probably allowed complete dissolution.
Metric 8: Consistency of Exposure

Administration
Medium The study provided few details on the exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency Medium The duration of exposure and exposure frequency were reported, but it was unclear why
they waited 5 weeks after exposure to check responses.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low Only two concentrations were tested, but the range was acceptable.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Wild caught fish with prior contaminants were used.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for the control and the exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium Appropriate numbers were used; paired comparisons could be considered replicates.

Domain 5: Outcome Assessment
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Study Citation: Wibe, A. E., Fjeld, E., Rosenqvist, G., Jenssen, B. M. (2004). Postexposure effects of DDE and butylbenzylphthalate on feeding behavior in threespine
stickleback. Ecotoxicology and Environmental Safety 57(2):213-219.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789532

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
Medium There were minor differences in the timing of outcome assessment across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium Fish size was noted as a complicating factor, and the controls were reused.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described (Mann-Whitney U test for medians).
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes Medium Minor uncertainties or limitations were identified in how the study characterized unex-

pected outcomes (some pairs of individuals did not feed at all and had to be removed
from statistical analysis).

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Wibe, A. E., Fjeld, E., Rosenqvist, G., Jenssen, B. M. (2004). Postexposure effects of DDE and butylbenzylphthalate on feeding behavior in threespine
stickleback. Ecotoxicology and Environmental Safety 57(2):213-219.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789532

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The source was not reported.
Metric 3: Test Substance Purity Low The purity of the test substance was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control group.
Metric 5: Negative Control Response Uninformative Control mortality was not reported. Control fish had background levels of contaminants.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups, although

they were somewhat randomly selected for the behavioral response (non-injured, non-
diseased).

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The study provided only limited details on the measures taken to appropriately prepare

test concentrations, although the use of a carrier probably allowed complete dissolution.
Metric 8: Consistency of Exposure

Administration
Medium The study provided few details on exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured. Only the lowest BBP fish were analyzed.

Metric 10: Exposure Duration and Frequency Medium The duration of exposure and exposure frequency were reported, but it was unclear why
they waited 5 weeks after exposure to check the responses.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low Only two concentrations were tested, but the range was acceptable.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Wild caught fish with prior contaminants were used.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium Appropriate numbers were used; paired comparisons could be considered replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
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Study Citation: Wibe, A. E., Fjeld, E., Rosenqvist, G., Jenssen, B. M. (2004). Postexposure effects of DDE and butylbenzylphthalate on feeding behavior in threespine
stickleback. Ecotoxicology and Environmental Safety 57(2):213-219.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789532

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest for

exposed fish.
Metric 18: Consistency of Outcome

Assessment
Medium There were minor differences in the timing of outcome assessment across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low Wild caught fish with residual contaminants were used.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Statistical analysis was not used.
Metric 22: Reporting of Data Low Data for exposure-related findings were presented for the control and the lowest treat-

ment.
Metric 23: Explanation of Unexpected Outcomes Medium Minor uncertainties or limitations were identified in how the study characterized unex-

pected outcomes.

Additional Comments: None

Overall Quality Determination Uninformative
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Study Citation: Wibe, A. E., Fjeld, E., Rosenqvist, G., Jenssen, B. M. (2004). Postexposure effects of DDE and butylbenzylphthalate on feeding behavior in threespine
stickleback. Ecotoxicology and Environmental Safety 57(2):213-219.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789532

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The source was not reported.
Metric 3: Test Substance Purity Low The purity of the test substance was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control group.
Metric 5: Negative Control Response Uninformative The control mortality was not reported.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups, although

they were somewhat randomly selected for the behavioral response (non-injured, non-
diseased).

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The study provided only limited details on the measures taken to appropriately prepare

test concentrations, although the use of a carrier probably allowed complete dissolution.
Metric 8: Consistency of Exposure

Administration
Medium The study provided few details on the exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency Medium The duration of exposure and exposure frequency were reported, but it was unclear why
they waited 5 weeks after exposure to check responses.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low Only two concentrations were tested, but the range was acceptable.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Wild caught fish with prior contaminants were used.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for the control and the exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium Appropriate numbers were used; paired comparisons could be considered replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
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Study Citation: Wibe, A. E., Fjeld, E., Rosenqvist, G., Jenssen, B. M. (2004). Postexposure effects of DDE and butylbenzylphthalate on feeding behavior in threespine
stickleback. Ecotoxicology and Environmental Safety 57(2):213-219.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Gasterosteus aculeatus.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789532

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest for the

exposed fish.
Metric 18: Consistency of Outcome

Assessment
Medium There were minor differences in the timing of outcome assessment across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium Fish size was noted as a complicating factor, and the controls were reused.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Statistical analysis was not used.
Metric 22: Reporting of Data Low Data for exposure-related findings were presented for each treatment.
Metric 23: Explanation of Unexpected Outcomes Medium Minor uncertainties or limitations were identified in how the study characterized unex-

pected outcomes.

Additional Comments: None

Overall Quality Determination Uninformative
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance nomenclature was reported without a CASRN.
Metric 2: Test Substance Source Low The source was reported as provided by the manufacturer from commercially available

batches. The manufacture name and batch number were not provided. No analytical data
was reported.

Metric 3: Test Substance Purity High There was at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was reported.
Metric 5: Negative Control Response High The control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described, but the headspace or the measures to pre-

vent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium The sample extracts were analyzed by gas chromatography at the start and the end of the
test. In static studies, the final test concentrations frequently were 50% of the initial con-
centrations. Loss of the phthalate esters was thought to be principally due to adsorption
to the test vessels.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure were appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High There was an appropriate acclimation period for the test.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High The environmental conditions were consistent across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The S-160 was identified by name only. S-160 is a synonym for butyl benzyl phthalate.
Metric 2: Test Substance Source Low The S-160 was reported to be from Monsanto Company in St. Louis, MO. However, it

was not reported if it was analytically verified.
Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using 2 replicates as negative controls that used dilution water

only. One was also used as a solvent control that contained 7.5mL of acetone, which was
the highest concentration of the solvent used in the study.

Metric 5: Negative Control Response High The negative control responses were reported in Table 3 and were adequate for the out-
comes of interest.

Metric 6: Randomized Allocation Medium It was reported that the fish were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Study authors reported a static system was used with 19.6L test vessels that contained

15L of test solution. The stock solution was prepared by dissolving 0.780g of S-160
into acetone and diluting this in a 50mL volumetric flask to get a concentration of
15.6mg/mL. The appropriate amount of the stock solution was then added to each jar
to achieve the desired test concentration.

Metric 8: Consistency of Exposure
Administration

High All the exposure groups were maintained in a static condition with 19.6L glass jars with
15L of test solution. All exposures were for 96h at 22C. Each test group had 10 fish.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point during the
study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a fish acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure groups, and the spacing was adequate to observe a dose response.

Metric 12: Testing at or Below Solubility Limit Low Several of the test concentrations were above the water solubility limit. It was reported
that acetone was used as a vehicle, but study authors also reported that a film was no-
ticed on the surface of the concentrations ranging from 0.60-7.8mg/L. The 7.8mg/L test
concentration was also reported to be cloudy. These factors indicate that there may have
been issues with solubility in this study.

Domain 4: Test Organism
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics Low The bluegills were reported to be from a commercial supplier in Connecticut, but no

other information on the source was provided. The age of the fish was also not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High The fish were reported to be held in conditions similar to those of the test conditions for

14 days prior to the start of the exposure.
Metric 15: Number of Organisms and

Replicates per Group
Low It was reported that there were 10 fish for each exposure group. The number of repli-

cates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The fish were held in 500L fiberglass tanks before the start of the study. The loading rate

for this was not reported. They were fed pelleted food daily ad libitum and ground liver
weekly. They were held at 22C. Well water was used for holding, and a soft reconsti-
tuted water was used for testing. Photoperiod was not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality expressed as the 24, 48, 72, and 96h LC50 values.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The organisms were assessed every 24h for mortali-
ties, and any dead fish were removed immediately.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High It was reported that a computer program was used to estimate the LC50 values. The

computer chose one of three possible methods: moving average angle analysis, probit
analysis, and binomial probability. The method was chosen based of of the data base.

Metric 22: Reporting of Data High LC50 values for 24, 48, 72, and 96h along with their 95% confidence intervals were
reported in Table 1. Mortality data for each test concentration and the controls was
provided in Table 3.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. 95% confidence intervals were
reported in Table 1.

Additional Comments: This evaluation was on the acute toxicity of S-160, a synonym for butyl benzyl phthalate, on the bluegill Lepomis macrochirus. Mortality was assessed
every 24h for the 96h exposure duration. LC50 values for 24, 48, 72, and 96h were estimated. The age of fish was not reported, but the size range
(38-50mm) is consistent with the typical size of juveniles.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments

Overall Quality Determination Medium
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The S-160 was identified by name only. S-160 is a synonym for butyl benzyl phthalate.
Metric 2: Test Substance Source Low The S-160 was reported to be from Monsanto Company in St. Louis, MO. However, it

was not reported if it was analytically verified.
Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using 2 replicates as negative controls that used dilution water

only. One was also used as a solvent control that contained 7.5mL of acetone, which was
the highest concentration of the solvent used in the study.

Metric 5: Negative Control Response High The negative control responses were reported in Table 3 and were adequate for the out-
comes of interest.

Metric 6: Randomized Allocation Medium It was reported that the fish were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Study authors reported a static system was used with 19.6L test vessels that contained

15L of test solution. The stock solution was prepared by dissolving 0.780g of S-160
into acetone and diluting this in a 50mL volumetric flask to get a concentration of
15.6mg/mL. The appropriate amount of the stock solution was then added to each jar
to achieve the desired test concentration.

Metric 8: Consistency of Exposure
Administration

High All the exposure groups were maintained in a static condition with 19.6L glass jars with
15L of test solution. All exposures were for 96h at 22C. Each test group had 10 fish.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point during the
study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a fish acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure groups, and the spacing was adequate to observe a dose response.

Metric 12: Testing at or Below Solubility Limit Low Several of the test concentrations were above the water solubility limit. It was reported
that acetone was used as a vehicle, but study authors also reported that a film was no-
ticed on the surface of the concentrations ranging from 0.60-7.8mg/L. The 7.8mg/L test
concentration was also reported to be cloudy. These factors indicate that there may have
been issues with solubility in this study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The bluegills were reported to be from a commercial supplier in Connecticut, but no

other information on the source was provided. The age of the fish was also not reported.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High The fish were reported to be held in conditions similar to those of the test conditions for

14 days prior to the start of the exposure.
Metric 15: Number of Organisms and

Replicates per Group
Low It was reported that there were 10 fish for each exposure group. The number of repli-

cates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The fish were held in 500L fiberglass tanks before the start of the study. The loading rate

for this was not reported. They were fed pelleted food daily ad libitum and ground liver
weekly. They were held at 22C. Well water was used for holding, and a soft reconsti-
tuted water was used for testing. Photoperiod was not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–pigmentation changes due to the exposure for the duration of the study.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The organisms were assessed every 24h for changes in
pigmentation.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative While pigmentation changes were noted in Table 3, they were not quantified, so statis-

tics could not be run on the data.
Metric 22: Reporting of Data High Changes in pigmentation were noted in Table 3. These changes were not quantified, just

reported.
Metric 23: Explanation of Unexpected Outcomes Low Since the pigmentation changes were simply noted, not quantified, variability was not

reported.

Additional Comments: This evaluation was on the acute toxicity of S-160, a synonym for butyl benzyl phthalate, on the bluegill Lepomis macrochirus. Behavioral and pigmentation
changes were assessed every 24h for the 96h exposure duration. Changes in pigmentation were simply noted in Table 3; they were not quantified. For this
reason, statistical analysis was not performed, giving the study an unacceptable rating. The age of fish was not reported, but the size range (38-50mm) is
consistent with the typical size of juveniles.

Overall Quality Determination Uninformative
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The S-160 was identified by name only. S-160 is a synonym for butyl benzyl phthalate.
Metric 2: Test Substance Source Low The S-160 was reported to be from Monsanto Company in St. Louis, MO. However, it

was not reported if it was analytically verified.
Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using 2 replicates as negative controls that used dilution water

only. One was also used as a solvent control that contained 7.5mL of acetone, which was
the highest concentration of the solvent used in the study.

Metric 5: Negative Control Response High The negative control responses were reported in Table 3 and were adequate for the out-
comes of interest.

Metric 6: Randomized Allocation Medium It was reported that the fish were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Study authors reported a static system was used with 19.6L test vessels that contained

15L of test solution. The stock solution was prepared by dissolving 0.780g of S-160
into acetone and diluting this in a 50mL volumetric flask to get a concentration of
15.6mg/mL. The appropriate amount of the stock solution was then added to each jar
to achieve the desired test concentration.

Metric 8: Consistency of Exposure
Administration

High All the exposure groups were maintained in a static condition with 19.6L glass jars with
15L of test solution. All exposures were for 96h at 22C. Each test group had 10 fish.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point during the
study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a fish acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure groups, and the spacing was adequate to observe a dose response.

Metric 12: Testing at or Below Solubility Limit Low Several of the test concentrations were above the water solubility limit. It was reported
that acetone was used as a vehicle, but study authors also reported that a film was no-
ticed on the surface of the concentrations ranging from 0.60-7.8mg/L. The 7.8mg/L test
concentration was also reported to be cloudy. These factors indicate that there may have
been issues with solubility in this study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The bluegills were reported to be from a commercial supplier in Connecticut, but no

other information on the source was provided. The age of the fish was also not reported.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High The fish were reported to be held in conditions similar to those of the test conditions for

14 days prior to the start of the exposure.
Metric 15: Number of Organisms and

Replicates per Group
Low It was reported that there were 10 fish for each exposure group. The number of repli-

cates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The fish were held in 500L fiberglass tanks before the start of the study. The loading rate

for this was not reported. They were fed pelleted food daily ad libitum and ground liver
weekly. They were held at 22C. Well water was used for holding, and a soft reconsti-
tuted water was used for testing. Photoperiod was not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–pigmentation changes due to the exposure for the duration of the study.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The organisms were assessed every 24h for changes in
general development.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative While pigmentation changes were noted in Table 3, they were not quantified, so statis-

tics could not be run on the data.
Metric 22: Reporting of Data High Changes in general development were noted in Table 3. These changes were not quanti-

fied, just reported.
Metric 23: Explanation of Unexpected Outcomes Low Since the pigmentation changes were simply noted, not quantified, variability was not

reported.

Additional Comments: This evaluation was on the acute toxicity of S-160, a synonym for butyl benzyl phthalate, on the bluegill Lepomis macrochirus. Behavioral and general
developmental changes were assessed every 24h for the 96h exposure duration. Changes in development were simply noted in Table 3; they were not
quantified. For this reason, statistical analysis was not performed, giving the study an unacceptable rating. The age of fish was not reported, but the size
range (38-50mm) is consistent with the typical size of juveniles.

Overall Quality Determination Uninformative
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The S-160 was identified by name only. S-160 is a synonym for butyl benzyl phthalate.
Metric 2: Test Substance Source Low The S-160 was reported to be from Monsanto Company in St. Louis, MO. However, it

was not reported if it was analytically verified.
Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using 2 replicates as negative controls that used dilution water

only. One was also used as a solvent control that contained 7.5mL of acetone, which was
the highest concentration of the solvent used in the study.

Metric 5: Negative Control Response High The negative control responses were reported in Table 3 and were adequate for the out-
comes of interest.

Metric 6: Randomized Allocation Medium It was reported that the fish were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Study authors reported a static system was used with 19.6L test vessels that contained

15L of test solution. The stock solution was prepared by dissolving 0.780g of S-160
into acetone and diluting this in a 50mL volumetric flask to get a concentration of
15.6mg/mL. The appropriate amount of the stock solution was then added to each jar
to achieve the desired test concentration.

Metric 8: Consistency of Exposure
Administration

High All the exposure groups were maintained in a static condition with 19.6L glass jars with
15L of test solution. All exposures were for 96h at 22C. Each test group had 10 fish.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point during the
study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a fish acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure groups, and the spacing was adequate to observe a dose response.

Metric 12: Testing at or Below Solubility Limit Low Several of the test concentrations were above the water solubility limit. It was reported
that acetone was used as a vehicle, but study authors also reported that a film was no-
ticed on the surface of the concentrations ranging from 0.60-7.8mg/L. The 7.8mg/L test
concentration was also reported to be cloudy. These factors indicate that there may have
been issues with solubility in this study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The bluegills were reported to be from a commercial supplier in Connecticut, but no

other information on the source was provided. The age of the fish was also not reported.

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140000

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High The fish were reported to be held in conditions similar to those of the test conditions for

14 days prior to the start of the exposure.
Metric 15: Number of Organisms and

Replicates per Group
Low It was reported that there were 10 fish for each exposure group. The number of repli-

cates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The fish were held in 500L fiberglass tanks before the start of the study. The loading rate

for this was not reported. They were fed pelleted food daily ad libitum and ground liver
weekly. They were held at 22C. Well water was used for holding, and a soft reconsti-
tuted water was used for testing. Photoperiod was not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–behavioral changes due to the exposure for the duration of the study.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The organisms were assessed every 24h for changes in
behavior.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative While behavioral changes were noted in Table 3, they were not quantified, so statistics

could not be run on the data.
Metric 22: Reporting of Data High Changes in behavior were noted in Table 3. These behavioral changes were not quanti-

fied, just reported.
Metric 23: Explanation of Unexpected Outcomes Low Since the behavioral changes were simply noted, not quantified, variability was not

reported.

Additional Comments: This evaluation was on the acute toxicity of S-160, a synonym for butyl benzyl phthalate, on the bluegill Lepomis macrochirus. Behavioral changes were
assessed every 24h for the 96h exposure duration. Changes in behavior were simply noted in Table 3; they were not quantified. For this reason, statistical
analysis was not performed, giving the study an unacceptable rating. The age of fish was not reported, but the size range (38-50mm) is consistent with the
typical size of juveniles.

Overall Quality Determination Uninformative
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Study Citation: Buccafusco, R. J., Ells, S. J., Leblanc, G. A. (1981). Acute toxicity of priority pollutants to bluegill (Lepomis macrochirus). Bulletin of Environmental
Contamination and Toxicology 26(4):446-452.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 18064; Linked HERO ID(s): 7508, 18050, 18064, 18110, 628983

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The source was not reported.
Metric 3: Test Substance Purity Medium The purity of the test substance was reported as greater than 80%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control group.
Metric 5: Negative Control Response Low The biological response of the negative control groups was not reported.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations. They also noted that ”most of the LC50 values reported... do not
reflect [t]he actual concentrations of the chemical which were in solution in the diluent”,
because ”the acute toxicity of most of the chemicals tested was at concentrations above
their water solubility”.

Metric 8: Consistency of Exposure
Administration

Medium Only general methods of exposure administration were reported, so the assessment was
difficult to determine.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured. They also noted that ”most of the LC50
values reported... do not reflect [t]he actual concentrations of the chemical which were
in solution in the diluent”, because ”the acute toxicity of most of the chemicals tested
was at concentrations above their water solubility”.

Metric 10: Exposure Duration and Frequency High Standard test durations were used. (24h and 96h)
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low No information is provided on the number of exposure groups and spacing of exposure

levels, but cited methods suggest using a minimum of 5 treatment levels.
Metric 12: Testing at or Below Solubility Limit Low The authors reported BBP as ”soluble”. However, the highest given LC50 is 62mg/L

which is well above the solubility reported in the BBP Final Scope (2.69mg/L at 25C). I
assume a dispersion or colloid was formed which the authors reported as ”dissolved”.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium There are minor uncertainties about the source and characteristics of the test organisms

because the authors use a generalized description for all reported tests.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for the control and the exposed organisms for

the 48 hours prior to testing.

Continued on next page . . .
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Study Citation: Buccafusco, R. J., Ells, S. J., Leblanc, G. A. (1981). Acute toxicity of priority pollutants to bluegill (Lepomis macrochirus). Bulletin of Environmental
Contamination and Toxicology 26(4):446-452.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 18064; Linked HERO ID(s): 7508, 18050, 18064, 18110, 628983

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Low Ten fish were used per treatment, but no replicates were reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology Low Details regarding the execution of the study protocol for outcome assessment were not

reported.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were not

reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described (method of moving average angles or

Wilcoxon log probit).
Metric 22: Reporting of Data Low Data for exposure-related findings were not shown for each treatment and control group,

but results were described in the tables.
Metric 23: Explanation of Unexpected Outcomes Medium The occurrence of unexpected outcomes was not addressed.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Carr, K. H., Coyle, G. T., Kimerle, R. A. (1997). Bioconcentration of (14C)butyl benzyl phthalate in bluegill sunfish (Lepomis macrochirus). Environmental
Toxicology and Chemistry 16(10):2200-2203.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359448

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as ~92%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High No mortalities occurred during the exposure (in control or treatment groups).
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was described in adequate detail; methods for preparation of

the test media were minimal.
Metric 8: Consistency of Exposure

Administration
Medium Exposures were administered consistently across study groups, but few details were

provided.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
N/A Only one exposure group was tested.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized or whether pretreat-

ment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low 24 individual fish were used in each of two aquaria (treatment and control); the aquaria

were not replicated. The study treated individuals as replicates. This should properly be
considered pseudoreplication.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Carr, K. H., Coyle, G. T., Kimerle, R. A. (1997). Bioconcentration of (14C)butyl benzyl phthalate in bluegill sunfish (Lepomis macrochirus). Environmental
Toxicology and Chemistry 16(10):2200-2203.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359448

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology Low Assessing mortality was not described in detail in the methods.
Metric 18: Consistency of Outcome

Assessment
Low Details for assessing mortality were not reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Mortality assessment was not the main objective of this study. There was no mortality

observed, so therefore no statistics were necessary.
Metric 22: Reporting of Data Low No data was shown for mortality, but it was also indicated that no mortality occurred.
Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained.

Additional Comments: This evaluation is for the assessment of mortality. Authors just briefly mentioned that no mortality was observed during the exposure. This study contends
that a much lower BCF for BBP should be used for regulatory purposes than those reported elsewhere in the literature and those calculated by extrapolation
from log kOW values. Their rationale is that much of the purported ”BBP” in fish tissue in the other studies is actually BBP metabolites, and that
concentrations of intact (unmetabolized) BBP in fish tissue are much lower than such studies would suggest based on naive interpretation of radiolabeled
dosing.

Overall Quality Determination High
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Study Citation: Carr, K. H., Coyle, G. T., Kimerle, R. A. (1997). Bioconcentration of (14C)butyl benzyl phthalate in bluegill sunfish (Lepomis macrochirus). Environmental
Toxicology and Chemistry 16(10):2200-2203.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359448

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as ~92%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response Medium No mortality was reported in the text; only a spiked accumulation value was provided

for the controls.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was described in adequate detail; methods for preparation of

the test media were minimal.
Metric 8: Consistency of Exposure

Administration
Medium Exposures were administered consistently across study groups but few details were

provided.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
N/A Only one exposure group was tested.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether the test organisms were acclimatized or whether pre-

treatment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low 24 individual fish were used in each of two aquaria (treatment and control); the aquaria

were not replicated. The study treated individuals as replicates. This should properly be
considered pseudoreplication.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
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Study Citation: Carr, K. H., Coyle, G. T., Kimerle, R. A. (1997). Bioconcentration of (14C)butyl benzyl phthalate in bluegill sunfish (Lepomis macrochirus). Environmental
Toxicology and Chemistry 16(10):2200-2203.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359448

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Statistical analysis is not typical for this type of study.
Metric 22: Reporting of Data Medium Data for exposure-related findings were presented for each treatment, but only a spiked

chromatogram was shown for control values.
Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained.

Additional Comments: This study contends that a much lower BCF for BBP should be used for regulatory purposes than those reported elsewhere in the literature and those
calculated by extrapolation from log kOW values. Their rationale is that much of the purported ”BBP” in fish tissue in the other studies is actually
BBP metabolites, and that concentrations of intact (unmetabolized) BBP in fish tissue are much lower than such studies would suggest based on naive
interpretation of radiolabeled dosing.

Overall Quality Determination High
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Study Citation: Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359250

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The radiochemical purity was 97%.

Domain 2: Test Design
Metric 4: Negative Controls Low The use of a clean water control was indicated, but a DMF control was not indicated.
Metric 5: Negative Control Response Low The biological responses of the negative control groups were not reported.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Medium No malfunctions were reported for a flow-through test system.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured and within the range of nominal concentrations.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A There was only one exposure group for this portion of the study.

Metric 12: Testing at or Below Solubility Limit Medium The solubility of BBP is 2.7 mg/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to the test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were sufficient numbers to allow for multiple subsampling times.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359250

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
Low The control fish were not analyzed or reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow for a comparison of environmen-

tal conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in describing BCF calculations.
Metric 22: Reporting of Data Low Control values were not reported.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation is for kinetic test 1.

Overall Quality Determination Medium
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Study Citation: Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359250

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The radiochemical purity was 97%.

Domain 2: Test Design
Metric 4: Negative Controls Low The use of a clean water control was indicated, but a DMF control was not indicated.
Metric 5: Negative Control Response Low The biological responses of the negative control groups were not reported.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Medium No malfunctions were reported for a flow-through test system.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured and within the range of nominal concentrations.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A There was only one exposure group for this portion of the study.

Metric 12: Testing at or Below Solubility Limit Medium The solubility of BBP is 2.7 mg/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to the test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were sufficient numbers to allow for multiple subsampling times.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
Low The control fish were not analyzed or reported.

Continued on next page . . .
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Study Citation: Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359250

Domain Metric Rating Comments
Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test
Design and Procedures

Low The study did not provide enough information to allow for a comparison of environmen-
tal conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in describing BCF calculations.
Metric 22: Reporting of Data Low The control values were not reported.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for the preliminary test.

Overall Quality Determination Medium
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Study Citation: Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359250

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The radiochemical purity was 97%.

Domain 2: Test Design
Metric 4: Negative Controls Low The use of a clean water control was indicated, but a DMF control was not indicated.
Metric 5: Negative Control Response Low The biological responses of the negative control groups were not reported.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Medium No malfunctions were reported for a flow-through test system.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured and within the range of the nominal concentra-
tions.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one exposure group was reported for this portion of the study.

Metric 12: Testing at or Below Solubility Limit Medium The solubility of BBP is 2.7 mg/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were sufficient numbers to allow for multiple subsampling times.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
Low Control fish were not analyzed or reported.

Continued on next page . . .
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Study Citation: Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359250

Domain Metric Rating Comments
Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test
Design and Procedures

Low The study did not provide enough information to allow a comparison of environmental
conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in describing BCF calculations.
Metric 22: Reporting of Data Low Control values were not reported.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation form is for kinetic test 2.

Overall Quality Determination Medium
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Study Citation: Barrows, M. E., Petrocelli, S. R., Macek, K. J., Carroll, J. J. (1980). Bioconcentration and elimination of selected water pollutants by bluegill sunfish
(Lepomis macrochirus). :379-392.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 18050; Linked HERO ID(s): 7508, 18050, 18064, 18110, 628983

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name and molecular weight.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity Low The purity or grade of the test substance was not reported.

Domain 2: Test Design
Metric 4: Negative Controls Low Study authors reported using a concurrent negative control group, but acetone was used

to dissolve the test chemical. Acetone was not reported as being used in the control.
Metric 5: Negative Control Response Low The biological response of the negative control group was not reported, although a back-

ground level of 20 cpm C-14 was detected prior to the exposure.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and exposures were administered

consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies.

Metric 10: Exposure Duration and Frequency Medium The duration of the exposure was reported and was appropriate for the study type (until
a steady state was reached).

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one sublethal concentration was tested.

Metric 12: Testing at or Below Solubility Limit High The exposure concentration was below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to the test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Low Thirty fish were utilized with no replicates in the study.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Barrows, M. E., Petrocelli, S. R., Macek, K. J., Carroll, J. J. (1980). Bioconcentration and elimination of selected water pollutants by bluegill sunfish
(Lepomis macrochirus). :379-392.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 18050; Linked HERO ID(s): 7508, 18050, 18064, 18110, 628983

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
Medium It wasn’t clear how steady state was determined, if there was subsampling or a duplicate

exposure.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium Fish were fed during the exposure; this factor may influence the results.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Statistical analysis is not typically performed for this type of endpoint.
Metric 22: Reporting of Data Medium Only the overall BCF was reported.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination Medium

Page 76 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1359250 Table: 1 of 1

Study Citation: Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus).
Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359250

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The radiochemical purity was 97%.

Domain 2: Test Design
Metric 4: Negative Controls Low The use of a clean water control was indicated, but a DMF control was not indicated.
Metric 5: Negative Control Response Low The biological responses of the negative control groups were not reported.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Medium No malfunctions were reported for a flow-through test system.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured and within the range of the nominal concentra-
tions.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and were appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one exposure group was reported for this portion of the study.

Metric 12: Testing at or Below Solubility Limit Medium The solubility of BBP is 2.7 mg/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to the test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were sufficient numbers to allow for multiple subsampling times.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: Monsanto, (1983). Bioconcentration, distribution and elimination of 14C-labeled santicizer 160 by bluegill (Lepomis macrochirus).
Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359250

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
Low The control fish were not analyzed or reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow for a comparison of environmen-

tal conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in describing BCF calculations.
Metric 22: Reporting of Data Low The control values were not reported.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for the definitive test.

Overall Quality Determination Medium
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Rainbow trout (Salmo gairdneri).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139998

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The S-160 was identified by name only and is considered to be a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the S-160 was reported to be Monsanto Company in St. Louis, MO, but it
was not reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using 2 negative controls with dilution water only as well as one

vehicle solvent control that had 2.7mL of acetone, which was the highest amount of
acetone used in the high test concentrations.

Metric 5: Negative Control Response High The biological response of the negative control was reported in Table 3 and was ade-
quate for the outcomes of interest.

Metric 6: Randomized Allocation Medium The rainbow trout were reported to be randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be a static system in which 19.6L glass jars with 15L of

test solution were used as test chambers. The stock solution was prepared by dissolving
1.30g of S-160 in acetone and diluting in a 50mL volumetric flask to get a concentration
of 26mg/mL. The appropriate amount of this stock solution was then added to each jar
to achieve the desired concentration.

Metric 8: Consistency of Exposure
Administration

High The exposure was for 96h in 19.6L glass jars with 15L of test solution. Each jar had 10
fish. The temperature was held at 12C.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test substance was measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a fish acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure groups and the spacing was adequate to observe a dose response.

Metric 12: Testing at or Below Solubility Limit Low Some of the test concentrations were above the water solubility limit. Acetone was
used as a vehicle solvent with an appropriate solvent control. However, study authors
reported that the test concentrations in the 4.6-1.0mg/L range all had film present on the
surface of the test solution indicating solubility issues.

Domain 4: Test Organism

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Rainbow trout (Salmo gairdneri).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139998

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics Low The rainbow trout were reported to be from a commercial supplier in Washington, but no

further details were provided. The age of the fish was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High The fish were reported to be held in conditions similar to those of the test conditions for

14 days prior to the start of the exposure.
Metric 15: Number of Organisms and

Replicates per Group
Low It was reported there were 10 fish for each test concentration, but the number of repli-

cates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium It was reported the fish were fed pelleted fish food ad libitum daily and ground liver

weekly. They were held at 12C for the duration of the test in soft reconstituted water.
The water quality parameters were reported. The photoperiod and loading rates during
the holding period were not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–any changes in behavior for the duration of the exposure.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were as-
sessed consistently across study groups. The fish were assessed every 24h for behavioral
changes.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Changes in behavior were not quantified, so statistical analysis was not conducted.
Metric 22: Reporting of Data High Behavioral changes for the exposure groups and the controls were reported in Table 3.

These results were not quantified, notes were simply made on the condition of the fish.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability. The behavioral changes were not

quantified, so variability was not reported.

Additional Comments: This evaluation was on the acute toxicity of S-160 (butyl benzyl phthalate) to rainbow trout. The fish were assessed for behavioral changes every 24h
for 96h. Behavioral changes were not quantified, just noted, so statistical analysis was not conducted. The study received an unacceptable rating for this
reason. Age of the fish was not specified, but the given length range (32-60mm) is consistent with the typical size of juveniles.

Overall Quality Determination Uninformative
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Rainbow trout (Salmo gairdneri).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139998

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The S-160 was identified by name only and is considered to be a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the S-160 was reported to be Monsanto Company in St. Louis, MO, but it
was not reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using 2 negative controls with dilution water only as well as one

vehicle solvent control that had 2.7mL of acetone, which was the highest amount of
acetone used in the high test concentrations.

Metric 5: Negative Control Response High The biological response of the negative control was reported in Table 3 and was ade-
quate for the outcomes of interest.

Metric 6: Randomized Allocation Medium The rainbow trout were reported to be randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be a static system in which 19.6L glass jars with 15L of

test solution were used as test chambers. The stock solution was prepared by dissolving
1.30g of S-160 in acetone and diluting in a 50mL volumetric flask to get a concentration
of 26mg/mL. The appropriate amount of this stock solution was then added to each jar
to achieve the desired concentration.

Metric 8: Consistency of Exposure
Administration

High The exposure was for 96h in 19.6L glass jars with 15L of test solution. Each jar had 10
fish. The temperature was held at 12C.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test substance was measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a fish acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure groups and the spacing was adequate to observe a dose response.

Metric 12: Testing at or Below Solubility Limit Low Some of the test concentrations were above the water solubility limit. Acetone was
used as a vehicle solvent with an appropriate solvent control. However, study authors
reported that the test concentrations in the 4.6-1.0mg/L range all had film present on the
surface of the test solution indicating solubility issues.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The rainbow trout were reported to be from a commercial supplier in Washington, but no

further details were provided. The age of the fish was not reported.

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Rainbow trout (Salmo gairdneri).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139998

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High The fish were reported to be held in conditions similar to those of the test conditions for

14 days prior to the start of the exposure.
Metric 15: Number of Organisms and

Replicates per Group
Low It was reported there were 10 fish for each test concentration, but the number of repli-

cates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium It was reported the fish were fed pelleted fish food ad libitum daily and ground liver

weekly. They were held at 12C for the duration of the test in soft reconstituted water.
The water quality parameters were reported. The photoperiod and loading rates during
the holding period were not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality expressed as LC50 values for 24, 48, 72, and 96h.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The fish were assessed every 24h for mortalities.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High A computer program was used to conduct the statistical analysis using 3 possible statis-

tical methods: moving average angle analysis, probit analysis, or binomial probability to
estimate LC50 values.

Metric 22: Reporting of Data High LC50 values and their 95% confidence limits for 24, 48, 72, and 96h were reported in
Table 1. Mortalities for each test concentration and the controls were reported in Table 3
and were appropriate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. The 95% confidence intervals
were reported.

Additional Comments: This evaluation was on the acute toxicity of S-160 (butyl benzyl phthalate) to rainbow trout. The fish were assessed for moralities every 24h for 96h. LC50
values and their 95% confidence intervals at 24, 48, 72, and 96h were reported. Age of the fish was not specified, but the given length range (32-60mm) is
consistent with the typical size of juveniles.

Overall Quality Determination Medium
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Rainbow trout (Salmo gairdneri).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139998

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The S-160 was identified by name only and is considered to be a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the S-160 was reported to be Monsanto Company in St. Louis, MO, but it
was not reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using 2 negative controls with dilution water only as well as one

vehicle solvent control that had 2.7mL of acetone, which was the highest amount of
acetone used in the high test concentrations.

Metric 5: Negative Control Response High The biological response of the negative control was reported in Table 3 and was ade-
quate for the outcomes of interest.

Metric 6: Randomized Allocation Medium The rainbow trout were reported to be randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be a static system in which 19.6L glass jars with 15L of

test solution were used as test chambers. The stock solution was prepared by dissolving
1.30g of S-160 in acetone and diluting in a 50mL volumetric flask to get a concentration
of 26mg/mL. The appropriate amount of this stock solution was then added to each jar
to achieve the desired concentration.

Metric 8: Consistency of Exposure
Administration

High The exposure was for 96h in 19.6L glass jars with 15L of test solution. Each jar had 10
fish. The temperature was held at 12C.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test substance was measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a fish acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure groups and the spacing was adequate to observe a dose response.

Metric 12: Testing at or Below Solubility Limit Low Some of the test concentrations were above the water solubility limit. Acetone was
used as a vehicle solvent with an appropriate solvent control. However, study authors
reported that the test concentrations in the 4.6-1.0mg/L range all had film present on the
surface of the test solution indicating solubility issues.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The rainbow trout were reported to be from a commercial supplier in Washington, but no

further details were provided. The age of the fish was not reported.

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Rainbow trout (Salmo gairdneri).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139998

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High The fish were reported to be held in conditions similar to those of the test conditions for

14 days prior to the start of the exposure.
Metric 15: Number of Organisms and

Replicates per Group
Low It was reported there were 10 fish for each test concentration, but the number of repli-

cates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium It was reported the fish were fed pelleted fish food ad libitum daily and ground liver

weekly. They were held at 12C for the duration of the test in soft reconstituted water.
The water quality parameters were reported. The photoperiod and loading rates during
the holding period were not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–any changes in pigmentation for the duration of the exposure.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The fish were assessed every 24h for changes in pig-
mentation.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Changes in pigmentation were not quantified, so statistical analysis was not conducted.
Metric 22: Reporting of Data High Pigmentation changes for the exposure groups and the controls were reported in Table 3.

These results were not quantified, notes were simply made on the condition of the fish.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability. The pigmentation changes were not

quantified, so variability was not reported.

Additional Comments: This evaluation was on the acute toxicity of S-160 (butyl benzyl phthalate) to rainbow trout. The fish were assessed for behavioral and pigmentation changes
every 24h for 96h. Pigmentation changes were not quantified, just noted, so statistical analysis was not conducted. The study received an unacceptable
rating for this reason. Age of the fish was not specified, but the given length range (32-60mm) is consistent with the typical size of juveniles.

Overall Quality Determination Uninformative
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The BBP was identified by name only.
Metric 2: Test Substance Source High The source of the BBP was reported to be Monsanto. It was reported to be 100% pure.

After verification, it was reported to have a purity of >97.5%
Metric 3: Test Substance Purity High The purity was reported to be >97.5%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using appropriate concurrent negative controls. One control was

reported to be water only, and one control was reported to be a solvent control with
DMF.

Metric 5: Negative Control Response Low Study authors reported that starting on day 89 post hatch control fish starting to exhibit
behavior that involved surface swimming, gulping air, and not eating. These fish then
died, typically, within 24h of exhibiting the behavior. This occurred in both the control
and solvent control as well as in several treatment levels. The test was terminated 11
days earlier than intended on day 109 post hatch due to this issue. Growth did not appear
to be affected, but the mortalities create concern regarding the validity of the test.

Metric 6: Randomized Allocation Medium Embryos were reported to be randomly distributed into incubation cups at the initiation
of the study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was flow-through using a 2L proportional diluter system to deliver the

appropriate test concentrations to each test aquaria. An ampule of 14C BBP was quan-
titatively transferred with DMF to a 250mL volumetric flask containing 241.6g of non-
labeled BBP. This was then brought to volume and used as the stock solution for the
study. From there a spiking solution was prepared to determine the specific activity of
the solution.

Metric 8: Consistency of Exposure
Administration

High All exposures were conducted at 12c with a 14L:10D photoperiod. The incubator cups
for the eggs were all 7cm in diameter composed of polyethylene and stainless steel
screens. The eggs were all oscillated by a rocker arm. The test aquaria for when the eggs
hatched were all 31.5 x 74.5cm with a 19cm water level, which was about 45L of test
solution.

Metric 9: Measurement of Test Substance
Concentration

High The test concentrations were measured on day 0 of the study before the addition of
the embryos, as well as at regular intervals for the duration of the study using LDC
radioanalysis. Samples were also taken for GLC analysis on Day 0 and Day 28 of the
study.

Continued on next page . . .
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments
Metric 10: Exposure Duration and Frequency Low Study authors reported an intended duration for 120 days post hatch. The study was

terminated early due to unexplained fish death at 109 days post hatch. Changes in fish
behavior began on day 89 post hatch, and mortalities started occurring on day 90 post
hatch.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 5 exposure levels, which is appropriate for this study. Spacing appeared
adequate for the outcomes of interest.

Metric 12: Testing at or Below Solubility Limit High The highest test concentrations had a concentration above the water solubility limit, but
DMF was used as a vehicle solvent, and a solvent control was run concurrently with the
test. The solvent control was reported to have a slightly higher concentration of DMF
than the exposure concentrations.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The embryos were reported to be obtained from the Mount Lassen Trout Farms in Red

Bluff, California. They were lot # 2686.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated prior to the start of the test.

Metric 15: Number of Organisms and
Replicates per Group

Low There were 30 eggs per treatment for each replicate. However, there were only 2 re-
ported replicates, which is lower than is typical.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Well water was used as the dilution water. The test was conducted at 12c with a

14L:10D photoperiod. The fry were fed brine shrimp along with commercial fish food
twice a day ad libitum. Water quality parameters were measured on days 0, 1, and 7 and
every 7th day after that.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes
of interest–development/growth in the form of mean standard length in mm and mean
standard weight in g.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Photographic methods were used to determine lengths
on days 35, 60, and 90 post hatch. All the fish were weighed at the termination of the
study.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups. It was not re-
ported if the organisms were accliamted.

Continued on next page . . .
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments
Metric 20: Outcomes Unrelated to Exposure Low The study reported that fish from several treatments, including the controls, experienced

unexplained mortalities. Symptoms started on day 89 post hatch with the first mortali-
ties occurring on day 90 post hatch. Once the tank started experiencing symptoms, the
whole tank would die off within 24-48h. The test was terminated 11 days early due to
these issues. It did not appear that these mortalities also affected growth, thus the low
rating as opposed to an unacceptable rating.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were described in detail in section IV and were appropriate for

the outcomes of interest.
Metric 22: Reporting of Data High Table 8 presents data for the exposure and control responses for mean standard lengths

on days 35, 60, 90 and 106-109. Mean standard weight was also reported in Table 8 for
the measurement taken at the study termination. Fig 4 reports the means standard length
in graphic form, and Fig 5 presents the mean total weight after 109 days.

Metric 23: Explanation of Unexpected Outcomes Low The study did not provide measures of variability. It was reported control tanks as well
as several exposure tanks experienced die offs that were unexplained.

Additional Comments: This portion of the evaluation was on the effect of BBP on rainbow trout growth Embryos were exposed to several levels of BBP and then allowed to hatch.
The exposure continued to the fry for 109 days post hatch. Growth was determined for the fry at 35dph, 60dph, 90dph, and 106-109dph. Metrics 5 and
20 received low ratings instead of unacceptable because they were measuring growth rather than mortality, and it did not appear that the die-offs affected
growth. This study was terminated early due to unexplained deaths in several treatment and control groups.

Overall Quality Determination High
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The BBP was identified by name only.
Metric 2: Test Substance Source High The source of the BBP was reported to be Monsanto. It was reported to be 100% pure.

After verification, it was reported to have a purity of >97.5%
Metric 3: Test Substance Purity High The purity was reported to be >97.5%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using appropriate concurrent negative controls. One control was

reported to be water only, and one control was reported to be a solvent control with
DMF.

Metric 5: Negative Control Response Uninformative Study authors reported that starting on day 89 post hatch control fish starting to exhibit
behavior that involved surface swimming, gulping air, and not eating. These fish then
died, typically, within 24h of exhibiting the behavior. This occurred in both the control
and solvent control as well as in several treatment levels. The test was terminated 11
days earlier than intended on day 109 post hatch due to this issue.

Metric 6: Randomized Allocation Medium Embryos were reported to be randomly distributed into incubation cups at the initiation
of the study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was flow-through using a 2L proportional diluter system to deliver the

appropriate test concentrations to each test aquaria. An ampule of 14C BBP was quan-
titatively transferred with DMF to a 250mL volumetric flask containing 241.6g of non-
labeled BBP. This was then brought to volume and used as the stock solution for the
study. From there a spiking solution was prepared to determine the specific activity of
the solution.

Metric 8: Consistency of Exposure
Administration

High All exposures were conducted at 12c with a 14L:10D photoperiod. The incubator cups
for the eggs were all 7cm in diameter composed of polyethylene and stainless steel
screens. The eggs were all oscillated by a rocker arm. The test aquaria for when the eggs
hatched were all 31.5 x 74.5cm with a 19cm water level, which was about 45L of test
solution.

Metric 9: Measurement of Test Substance
Concentration

High The test concentrations were measured on day 0 of the study before the addition of
the embryos, as well as at regular intervals for the duration of the study using LDC
radioanalysis. Samples were also taken for GLC analysis on Day 0 and Day 28 of the
study.

Metric 10: Exposure Duration and Frequency Low Study authors reported an intended duration for 120 days post hatch. The study was
terminated early due to unexplained fish death at 109 days post hatch. Changes in fish
behavior began on day 89 post hatch, and mortalities started occurring on day 90 post
hatch.

Continued on next page . . .
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 exposure levels, which is appropriate for this study. Spacing appeared

adequate for the outcomes of interest.
Metric 12: Testing at or Below Solubility Limit High The highest test concentrations had a concentration above the water solubility limit, but

DMF was used as a vehicle solvent, and a solvent control was run concurrently with the
test. The solvent control was reported to have a slightly higher concentration of DMF
than the exposure concentrations.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The embryos were reported to be obtained from the Mount Lassen Trout Farms in Red

Bluff, California. They were lot # 2686.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated prior to the start of the test.

Metric 15: Number of Organisms and
Replicates per Group

Low There were 30 eggs per treatment for each replicate. However, there were only 2 re-
ported replicates, which is lower than is typical.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Well water was used as the dilution water. The test was conducted at 12c with a

14L:10D photoperiod. The fry were fed brine shrimp along with commercial fish food
twice a day ad libitum. Water quality parameters were measured on days 0, 1, and 7 and
every 7th day after that.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes of
interest– mortality in the form of number of hatched eggs as well as fry survival data.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Eggs were monitored daily for discoloration indicative
or mortality and for hatch. Any dead eggs were removed immediately. Fry were also
monitored daily for mortality and were removed immediately.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups. It was not re-
ported if the organisms were accliamted.

Metric 20: Outcomes Unrelated to Exposure Uninformative The study reported that fish from several treatments, including the controls, experienced
unexplained mortalities. Symptoms started on day 89 post hatch with the first mortali-
ties occurring on day 90 post hatch. Once the tank started experiencing symptoms, the
whole tank would die off within 24-48h. The test was terminated 11 days early due to
these issues.

Domain 7: Data Presentation and Analysis
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments
Metric 21: Statistical Methods High The statistical methods were described in detail in section IV and were appropriate for

the outcomes of interest.
Metric 22: Reporting of Data High Percent hatch as well as mean survival of fry was reported in Table 8 for all exposure

levels and for both the control and solvent control. Fig 3 presents mean percent of post
hatch survival for all exposures as well for the control and solvent control.

Metric 23: Explanation of Unexpected Outcomes Low The study did not provide measures of variability. It was reported control tanks as well
as several exposure tanks experienced die offs that were unexplained.

Additional Comments: This portion of the evaluation was on the effect of BBP on rainbow trout survival. Embryos were exposed to several levels of BBP and then allowed to
hatch. The exposure continued to the fry for 109 days post hatch. Mortality was determined for the embryos and for the fry at 35dph, 60dph, 90dph, and
106-109dph. This portion of the evaluation received an unacceptable rating due to the large amount of control mortalities that caused the early termination
of the test. It was also deemed unacceptable for metric 20 due to large organism attrition unrelated to the exposure in the control as well as in several
treatment levels. This creates concern regarding the validity of the results for the other results reported in this study.

Overall Quality Determination Uninformative
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The BBP was identified by name only.
Metric 2: Test Substance Source High The source of the BBP was reported to be Monsanto. It was reported to be 100% pure.

After verification, it was reported to have a purity of >97.5%
Metric 3: Test Substance Purity High The purity was reported to be >97.5%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using appropriate concurrent negative controls. One control was

reported to be water only, and one control was reported to be a solvent control with
DMF.

Metric 5: Negative Control Response High The biological responses of the negative control and the solvent control were reported in
Table 2 and were adequate for the outcome of interest.

Metric 6: Randomized Allocation Low It was not reported how the embryos were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The test system was flow-through using a 2L proportional diluter system to deliver the

appropriate test concentrations to each test aquaria. The preparation of the test concen-
trations was not reported for the preliminary study.

Metric 8: Consistency of Exposure
Administration

Low Details of the exposure administration were limited. The test chambers were not de-
scribed, and it is unclear if the test conditions were the same as the definitive test.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured. Results were reported in terms of nominal
concentrations.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 42d. This was adequate for the outcomes of
interest.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High It was reported that there were 5 exposure levels that ranged from 0.19-3.0mg/L of BBP.
Spacing, reported in Table 2, appeared adequate for a response.

Metric 12: Testing at or Below Solubility Limit Low Undissolved beads of test substance were reported in the test system in some of the
dilution cells prior to introduction into the test aquaria, suggesting that some test levels
were at or above the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The embryos were reported to be obtained from the Mount Lassen Trout Farms in Red

Bluff, California. They were lot # 2686.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated prior to the start of the test.

Metric 15: Number of Organisms and
Replicates per Group

Low There were 15 eggs per treatment for each replicate. However, there were only 2 re-
ported replicates, which is lower than is typical.
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little was reported on the test conditions for the preliminary test.
Metric 17: Outcome Assessment Methodology Medium The outcome assessment reported affected fish. This could be mortality, deformations,

or behavioral changes. These effects were not separated into separate data.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were lim-

ited. According to Table 2, the fish were assessed on days 15, 20, 25, 30, 35, 40, and 42,
but the protocol for this was not reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups. It was not re-
ported if the organisms were accliamted.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was not reported for the preliminary study, but analysis may be possi-

ble from the data presented in Table 2.
Metric 22: Reporting of Data High Percent of affected fish was reported in Table 2 for the control and exposure groups.
Metric 23: Explanation of Unexpected Outcomes Low The study did not provide measures of variability. It was reported control tanks as well

as several exposure tanks experienced die offs that were unexplained.

Additional Comments: This portion of the evaluation was on the preliminary study with BBP and rainbow trout embryos. This portion of the study was only for 42 days, and was
simply used to determine definitive test concentrations. The effects reported were lumped together under the percent of affected fish as the outcome. The
effects included mortality, loss of equilibrium, quiescence, spinal curvature, coagulated yolk sacs, persisting yolk sacs, and fish on the bottom of the test
chamber.

Overall Quality Determination Medium

Page 92 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1359225 Table: 4 of 4

Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The BBP was identified by name only.
Metric 2: Test Substance Source High The source of the BBP was reported to be Monsanto. It was reported to be 100% pure.

After verification, it was reported to have a purity of >97.5%
Metric 3: Test Substance Purity High The purity was reported to be >97.5%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using appropriate concurrent negative controls. One control was

reported to be water only, and one control was reported to be a solvent control with
DMF.

Metric 5: Negative Control Response High The biological responses of the negative control and the solvent control were reported in
Table 2 and were adequate for the outcome of interest.

Metric 6: Randomized Allocation Low It was not reported how the embryos were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The test system was flow-through using a 2L proportional diluter system to deliver the

appropriate test concentrations to each test aquaria. The preparation of the test concen-
trations was not reported for the preliminary study.

Metric 8: Consistency of Exposure
Administration

Low Details of the exposure administration were limited. The test chambers were not de-
scribed, and it is unclear if the test conditions were the same as the definitive test.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured. Results were reported in terms of nominal
concentrations.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 42d. This was adequate for the outcomes of
interest.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High It was reported that there were 5 exposure levels that ranged from 0.19-3.0mg/L of BBP.
Spacing, reported in Table 2, appeared adequate for a response.

Metric 12: Testing at or Below Solubility Limit Low Undissolved beads of test substance were reported in the test system in some of the
dilution cells prior to introduction into the test aquaria, suggesting that some test levels
were at or above the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The embryos were reported to be obtained from the Mount Lassen Trout Farms in Red

Bluff, California. They were lot # 2686.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated prior to the start of the test.

Metric 15: Number of Organisms and
Replicates per Group

Low There were 15 eggs per treatment for each replicate. However, there were only 2 re-
ported replicates, which is lower than is typical.
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Report on the toxicity of 14C-butylbenzyl phthalate to rainbow trout (Salmo gairdneri) in a flow-through system.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359225

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little was reported on the test conditions for the preliminary test.
Metric 17: Outcome Assessment Methodology Medium The outcome assessment reported affected fish. This could be mortality, deformations,

or behavioral changes. These effects were not separated into separate data.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were lim-

ited. According to Table 2, the fish were assessed on days 15, 20, 25, 30, 35, 40, and 42,
but the protocol for this was not reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups. It was not re-
ported if the organisms were accliamted.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was not reported for the preliminary study, but analysis may be possi-

ble from the data presented in Table 2.
Metric 22: Reporting of Data High Percent of affected fish was reported in Table 2 for the control and exposure groups.
Metric 23: Explanation of Unexpected Outcomes Low The study did not provide measures of variability. It was reported control tanks as well

as several exposure tanks experienced die offs that were unexplained.

Additional Comments: This portion of the evaluation was on the preliminary study with BBP and rainbow trout embryos. This portion of the study was only for 42 days, and was
simply used to determine definitive test concentrations. The effects reported were lumped together under the percent of affected fish as the outcome. The
effects included mortality, loss of equilibrium, quiescence, spinal curvature, coagulated yolk sacs, persisting yolk sacs, and fish on the bottom of the test
chamber.

Overall Quality Determination Medium
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 680120; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name.
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity was reported as >95%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control and a solvent control.
Metric 5: Negative Control Response Low The biological response of the negative control group was not reported.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were justified for a

dose response by the study authors.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Low The number of test organisms was adequate, but only two replicates were reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism environmental conditions were conducive to the maintenance of organism

health.
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 680120; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately.
Metric 22: Reporting of Data Low Data were only reported for the most sensitive outcomes.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 680120; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name.
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity was reported as >95%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control and solvent control.
Metric 5: Negative Control Response Low The biological response of the negative control group was not reported.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and spacing of exposure levels were justified for a dose

response by the study authors.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Low The numbers of test organisms was adequate, but only two replicates were reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism environmental conditions were conducive to the maintenance of organism

health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 680120; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately.
Metric 22: Reporting of Data Low Data were only reported for the most sensitive outcomes.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1983). Acute toxicity of fourteen phthalate esters to rainbow trout (Salmo gairdneri) under flow-through conditions (final report)
report no BW-83-3-1373.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss (Salmo gairdneri); Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5530771

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The test substance was identified by CASRN.
Metric 2: Test Substance Source High The BBP was obtained from General Electric Company, Hudson Falls, NY on the 11th

and 18th December 1981.
Metric 3: Test Substance Purity High The BBP was reported to be ”100% active ingredient”. Though absolute purity is doubt-

ful, this can be interpreted as an indication of very high purity.

Domain 2: Test Design
Metric 4: Negative Controls High Negative controls were included.
Metric 5: Negative Control Response High There was no unacceptable mortality in controls.
Metric 6: Randomized Allocation Medium Trout were randomly distributed among aquaria.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High A flow-through system with daily replenishment of solution was used. A detailed diluter

design for mixing phthalates was described in Appendix I.
Metric 8: Consistency of Exposure

Administration
High Exposures were administered across substance groups.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured during the experiment. The endpoints were based on
measured concentrations.

Metric 10: Exposure Duration and Frequency High This was a 96-h acute exposure.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The range of concentrations & the number of groups were acceptable to determine LC50

values.
Metric 12: Testing at or Below Solubility Limit Medium A dilution regimen for mixing the phthalates into solution was given in Appendix I.

A combination of ultrasonication and mechanical mixing was used. Some of the high
concentrations tested exhibited a visible film of undissolved phthalate. Although some
measured concentrations were consistently lower than nominal, the measured concentra-
tions were used to calculate LC50s.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Fish were obtained from a commercial suppliers in Maryland & Montana. Lot numbers

were given.
Metric 14: Acclimatization and Pretreatment

Conditions
High Acclimatization was for a minimum of 14 days in holding tanks.

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1983). Acute toxicity of fourteen phthalate esters to rainbow trout (Salmo gairdneri) under flow-through conditions (final report)
report no BW-83-3-1373.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss (Salmo gairdneri); Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5530771

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 10 fish per group with 2 replicates per concentration.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were adequate for the husbandry of rainbow trout.
Metric 17: Outcome Assessment Methodology High The outcome was assessed appropriately (mortality).
Metric 18: Consistency of Outcome

Assessment
High The outcome was assessed consistently among study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences in conditions among study groups.

Metric 20: Outcomes Unrelated to Exposure High There were no reported outcomes unrelated to the exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low LC50 values were calculated by a customized computer program using moving average

angle analysis, probit analysis, or binomial probability. Details of the program are not
reported.

Metric 22: Reporting of Data High Data was reported for all groups.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Endocrine toxicity
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064181

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

the assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of the exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to test conditions, and all pretreatment conditions

were the same for control and exposed organisms.
Metric 15: Number of Organisms and

Replicates per Group
Medium The numbers of test organisms and the replicates were reported and sufficient to charac-

terize toxicological effect.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive

to the maintenance of health, and biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Endocrine toxicity
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064181

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064181

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to test conditions, and all pretreatment conditions

were the same for control and exposed organisms.
Metric 15: Number of Organisms and

Replicates per Group
Medium The number of test organisms and replicates were reported and sufficient to characterize

a toxicological effect.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive

to the maintenance of health, and the biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064181

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064181

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to test conditions, and all pretreatment conditions

were the same for control and exposed organisms.
Metric 15: Number of Organisms and

Replicates per Group
Medium The number of test organisms and replicates were reported and sufficient to characterize

a toxicological effect.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive

to the maintenance of health, and the biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064181

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064181

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and was reasonable

for the assessed outcomes.
Metric 6: Randomized Allocation Medium Individuals were randomly allocated into study groups (Section 9.6.3, ”Five sexually

mature females and five male medaka were randomly assigned to each replicate expo-
sure chamber at each treatment concentration”).

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The study provided an extensive description of the experimental system (Appendix A,

Sec. 10 - Experimental Design) and test substance preparation methods, including stock
concentrations and flow-through dosage rates (Appendix A, Table 1, p. 68).

Metric 8: Consistency of Exposure
Administration

High Details of the exposure administration were reported, and the exposures were adminis-
tered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using GC/MS-EI (section 9.4, Chemical Analy-
sis).

Metric 10: Exposure Duration and Frequency High The duration of exposure was suitable for the study type (21 days).
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were four exposure groups and a negative control (100.0, 33.0, 10.9, 3.6, and

0 µg/L). These were selected by a range-finding test and were sufficient to produce a
range of responses.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit (analytically verified
concentrations were close to nominal).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Medaka used were from in-house cultures at FEL, which wereestablished from stock

procured from Aquatic Research Organisms (ARO, Hampton, NH USA) and originated
from stocks maintained at USEPA, Duluth, MN.

Metric 14: Acclimatization and Pretreatment
Conditions

High The test organisms were acclimatized to test conditions, and all pretreatment conditions
were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium Five male and five female fish were allocated per replicate, with four replicates per
treatment including the control.

Continued on next page . . .
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Study Citation: Battelle, (2018). Fish short-term reproduction assay of benzyl butyl phthalate with Japanese medaka.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10064181

Domain Metric Rating Comments
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive
to the maintenance of health, and the biomass loading was appropriate.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences among groups in terms of outcomes unrelated to the
exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in Section 9.8.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group

in Tables 7-15.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F., F.W., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting activity of
phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias melastigma; ChgH-EGFP; Larvae
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Receptor binding/ regulation of receptor activity-Endocrine toxicity-Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298079

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The CAS numbers and structures for BBP, DBP, DEHP, DIDP, and DINP were reported.
Metric 2: Test Substance Source High The sources were reported.
Metric 3: Test Substance Purity Low The purity/grade were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Both a blank control and solvent control were used in the acute bioassays.
Metric 5: Negative Control Response High Control responses (blank and solvent) are shown in Figure 3. Positive control responses

are shown in Figures 3, 4, and 5.
Metric 6: Randomized Allocation Low Random allocation was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Preparation of test substances and dilution into test medium were not well described.

Metric 8: Consistency of Exposure
Administration

High Exposures appear to have been administered consistently.

Metric 9: Measurement of Test Substance
Concentration

Low Concentrations are reported as nominal.

Metric 10: Exposure Duration and Frequency Low Exposures were 24-hr for embryos, shorter than the typical 72-96 h duration utilized in
other transgenic fish embryo studies.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium Five concentrations were utilized in the pre-testing, from which one concentration per
phthalate was utilized in the formal testing.

Metric 12: Testing at or Below Solubility Limit High Concentrations utilized in the formal testing did not exceed solubility (BBP and DPB)
and slightly exceeded solubility (DIDP, DINP, DEHP). Methanol was utilized to in-
crease solubility.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The source for the transgenic medaka was cited to Chen et al 2007 and Cheng and Chen

2013, but it was not well described in the cited sources.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The acclimation of embryos in 24-well plates was not reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each concentration was tested in triplicate with eight embryos per replicate.

Continued on next page . . .

Page 109 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 2298079 Table: 1 of 1

. . . continued from previous page

Study Citation: Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F., F.W., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting activity of
phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Oryzias melastigma; ChgH-EGFP; Larvae
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Receptor binding/ regulation of receptor activity-Endocrine toxicity-Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298079

Domain Metric Rating Comments
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Low The 24 well plates were described but no other details on environmental conditions were
provided.

Metric 17: Outcome Assessment Methodology Medium Measurement of GFP in the liver of embryos was described in the methods. Anesthesia
of the embryos prior to imaging was not described.

Metric 18: Consistency of Outcome
Assessment

High The outcome assessment appeared to be consistently conducted across treatment and
control groups at 72 hr of exposure.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium Nothing was reported to indicate that animal health or attrition interfered with the bioas-

say.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The authors utilized Student’s t-tests (alpha = 0.05) to determine significant differences

of phthalate/E2 cotreatment activity from E2 activity. Other data analysis was performed
according to ISO 20281.

Metric 22: Reporting of Data Medium Solvent control and positive control data were shown in Figure 3. Response for BBP
treatment was shown in Figure 4, and the co-treatment response for DBP, DEHP, DIDP,
and DINP were shown in Figure 5.

Metric 23: Explanation of Unexpected Outcomes Medium Only one treatment concentration was reported (1.5 mg/L), but it was reported with
mean +/- SEM.

Additional Comments: This form applies to BBP, DBP, DEHP, DIDP, and DINP.

Overall Quality Determination Medium

Page 110 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1464882 Table: 1 of 4

Study Citation: Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive performance test for
endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science & Technology 34(14):3003-3011.

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimaphales promelas; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1464882

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only (Greyhound, Cheshire, U.K. - 98% pure).
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group. Clean

control, solvent control, and baseline control values were all reported.
Metric 5: Negative Control Response High The biological response of the negative control group was reported. All fish survived.
Metric 6: Randomized Allocation Low Researchers did report how organisms were allocated to study groups, but the selection

was not reported as random.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system was described in adequate detail; methods for the preparation

of the test media were also described adequately.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured and were lower than nominal (starting) concen-

trations.
Metric 10: Exposure Duration and Frequency High The duration of the exposure and the exposure frequency were reported and appropriate

for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
N/A Only one concentration was tested and that was 100 ug/L.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit. A solvent control
(methanol) was tested concurrently.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to test conditions, and all pretreatment conditions

were the same for control and exposed organisms.
Metric 15: Number of Organisms and

Replicates per Group
Medium The numbers of test organisms and replicates were reported and sufficient to character-

ize toxicological effects.
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Study Citation: Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive performance test for
endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science & Technology 34(14):3003-3011.

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimaphales promelas; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1464882

Domain Metric Rating Comments
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-
ganism health.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were not

reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High It was unclear if statistical analysis was used. However, ”no effect” was reported.
Metric 22: Reporting of Data High Data for exposure-related findings were presented in text form as ”all fish survived.”
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for mortality. However, given that 1 concentration was used in this chronic experiment, it is unclear how beneficial these results will
be for a qualitative RE.

Overall Quality Determination High
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Study Citation: Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive performance test for
endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science & Technology 34(14):3003-3011.

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimaphales promelas; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Endocrine toxicity-Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1464882

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only (Greyhound, Cheshire, U.K. - 98% pure).
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group. Clean

control, solvent control, and baseline control values were all reported.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did report how organisms were allocated to study groups, but the selection

was not reported as random.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system was described in adequate detail; methods for the preparation

of the test media were also described adequately.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured but were lower than nominal concentrations.

Metric 10: Exposure Duration and Frequency High The duration of exposure and exposure frequency were reported and appropriate for the
study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one concentration was tested and that was 100 ug/L.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit. A solvent control
(methanol) was tested concurrently.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to test conditions, and all pretreatment conditions

were the same for control and exposed organisms.
Metric 15: Number of Organisms and

Replicates per Group
Medium The numbers of test organisms and replicates were reported and sufficient to character-

ize toxicological effects.

Domain 5: Outcome Assessment
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Study Citation: Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive performance test for
endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science & Technology 34(14):3003-3011.

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimaphales promelas; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Endocrine toxicity-Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1464882

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained.

Additional Comments: This form is for experiment 1.This form is for vitellogenin.

Overall Quality Determination High
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Study Citation: Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive performance test for
endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science & Technology 34(14):3003-3011.

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimaphales promelas; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1464882

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only (Greyhound, Cheshire, U.K. - 98% pure).
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group. Clean

control, solvent control, and baseline control values were all reported.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did report how organisms were allocated to study groups, but the selection

was not reported as random.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system was described in adequate detail; methods for the preparation

of the test media were also described adequately.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and exposures were administered

consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured and were lower than nominal (starting) concen-

trations.
Metric 10: Exposure Duration and Frequency High The duration of the exposure and the exposure frequency were reported and appropriate

for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
N/A Only one concentration was tested.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit. A solvent control
(methanol) was tested concurrently.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to test conditions, and all pretreatment conditions

were the same for control and exposed organisms.
Metric 15: Number of Organisms and

Replicates per Group
Medium The numbers of test organisms and replicates were reported and sufficient to character-

ize toxicological effects.

Domain 5: Outcome Assessment
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Study Citation: Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive performance test for
endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science & Technology 34(14):3003-3011.

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimaphales promelas; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1464882

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained.

Additional Comments: This form is for experiment 1.This form is for mean number of spawning’s: fecundity (number of eggs spawned or mean egg batch size).There was a
statistically significant reduction in the number of spawnings for BBP and a significant reduction in batch size. However, only one test concentration was
used.

Overall Quality Determination High
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Study Citation: Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive performance test for
endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science & Technology 34(14):3003-3011.

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimaphales promelas; Adult
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1464882

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only (Greyhound, Cheshire, U.K. - 98% pure).
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group. Clean

control, solvent control, and baseline control values were all reported.
Metric 5: Negative Control Response High The biological response of the negative control group was reported. All fish survived.
Metric 6: Randomized Allocation Low Researchers did report how organisms were allocated to study groups, but the selection

was not reported as random.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system was described in adequate detail; methods for the preparation

of the test media were also described adequately.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and exposures were administered

consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured and were lower than nominal (starting) concen-

trations.
Metric 10: Exposure Duration and Frequency High The duration of exposure and exposure frequency were reported and appropriate for the

study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
N/A Only one concentration was tested.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit. A solvent control
(methanol) was tested concurrently.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High The test organisms were acclimatized to test conditions, and all pretreatment conditions

were the same for control and exposed organisms.
Metric 15: Number of Organisms and

Replicates per Group
Medium The numbers of test organisms and replicates were reported and sufficient to character-

ize toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
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Study Citation: Harries, J. E., Runnalls, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, C. R. (2000). Development of a reproductive performance test for
endocrine disrupting chemicals using pair-breeding fathead minnows (Pimephales promelas). Environmental Science & Technology 34(14):3003-3011.

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimaphales promelas; Adult
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1464882

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High It was unclear if statistical analysis was used, as only ”no differences” was reported.
Metric 22: Reporting of Data High Data for exposure-related findings were presented in text form, as ”no differences” be-

tween treatments.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This form was for experiment 1.This form is for GSI and secondary sexual characteristics (fat pad and tubercles in males).The study authors reported, ”The
number of tubercles on control males varied between 13 and 18 in experiment 1 and between 11 and 14 in experiment 2. BBP had no effect on the number
of tubercles.”They also reported, ”Neither BBP or 4-NP had an effect on the surface area of the fat pad. There was, however, a dose-dependent effect (a
reduction) in the thickness of the fat pad on exposure to 4-NP.”

Overall Quality Determination High
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance nomenclature was reported without a CASRN.
Metric 2: Test Substance Source Low The test substance was reported as provided by the manufacturer from commercially

available batches. The manufacture name and batch number were not provided. No
analytical data was reported.

Metric 3: Test Substance Purity High There was at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was reported.
Metric 5: Negative Control Response High The control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described. However, the headspace or the measures

taken to prevent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Sample extracts were analyzed by gas chromatography at the start and the end of the
test. In the static studies the final test concentrations frequently were 50% of the initial
concentrations. Loss of the phthalate esters was thought to be principally due to adsorp-
tion to the test vessels.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure were appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High An appropriate acclimation period for the test was reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Environmental conditions were consistent across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: This form is for the static test with P. promelas.

Overall Quality Determination High
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance nomenclature was reported without a CASRN.
Metric 2: Test Substance Source Low The test substance was reported as provided by the manufacturer from commercially

available batches. The manufacture name and batch number were not provided. No
analytical data was reported.

Metric 3: Test Substance Purity High There was at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was reported.
Metric 5: Negative Control Response High The control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described. However, the headspace or the measures

taken to prevent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

High The sample extracts were analyzed by gas chromatography at the start and the end of the
test.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure was appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High An appropriate acclimation period for the test was reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Continued on next page . . .
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High The environmental conditions were consistent across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: This evaluation is for the flow-though test with P. promelas.

Overall Quality Determination High
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical name and CASRN were reported.
Metric 2: Test Substance Source Low The test substance was purchased from MilliporeSigma (Burlington, MA), but no infor-

mation was given on analytical verification.
Metric 3: Test Substance Purity High The purity was reported as greater than or equal to 98%.

Domain 2: Test Design
Metric 4: Negative Controls High A control and a control plus O-ring group were tested.
Metric 5: Negative Control Response High The effect measured is metabolomics. There is no metabolomic profile established for

control/unexposed organisms in this developmental stage for this species, particularly a
metabolomics profile from the entire fish. That said, to best evaluate ‘normality’ of the
control response, the metabolite profiles of the fathead minoow larvae with and without
o-rings (i.e. control vs. vehicle control) were compared and no discernable differences
in their profiles were observed leading to the conclusion of ‘no unexpected observed
measurements in controls’. Also, given the nature of the collection of fertilized eggs and
an outbred population, a metabolomic profile even among unexposed fish is expected to
vary. From a spectra analysis perspective, there were no unexpected results.

Metric 6: Randomized Allocation Medium Larvae were randomly distributed to exposure beakers and the beakers were randomly
arranged on trays in the incubator.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Test solution preparation was described in detail on page 6 and 7. A passive dosing

design using O-rings was used due to the low water solubility of the test substance.
The exposure system was adequately described on page 7. The metabolomics analysis
procedure was further described on page 11.

Metric 8: Consistency of Exposure
Administration

High Exposures were run consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

High Measurements of the test substance water concentrations were carried out using an LC-
MS system. Measurements were taken in the stock solutions at time zero and at the
completion of exposure (24 hours).

Metric 10: Exposure Duration and Frequency High The exposure duration was 24 hours and was an appropriate time length to observe
metabolomic differences.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups (11 treatment groups) and spacing were adequate to
obtain a metabolomics differences across treatment groups and calculate a POD.

Continued on next page . . .
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit High Due to the low solubility of the test substance, a passive dosing design using a chemical-

saturated high purity silicone O-ring was used, along with diluting stock solutions in
methanol.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High FHM larvae were obtained from an on-site breeding culture at AWBERC in Cincinnati,

OH. Test organisms were described on pages 4 and 5.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium Authors didn’t specifically mention acclimating test organisms prior to the exposure

start but culture conditions for the larvae were similar to exposure conditions (e.g., 25
degree C incubator, source of water).

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 13 larvae placed in each treatment beaker and there were 3 replicates of
each of the 11 treatment groups for the exposure. For the metabolomics analysis there
were 3 larvae per replicate. Three larvae from each set of the replicate treatments were
transferred to individual wells of a 1.0 mL 96-well deep well plate.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were adequate. Exposures were conducted in accordance with the ap-

proved AWBERC Animal Care and Use Protocol. Routine water chemistries were
within normal ranges and both temperature and pH levels exhibited little change
throughout the experiment.

Metric 17: Outcome Assessment Methodology High Following the 24-hour exposure, mortality was recorded in each beaker and dead lar-
vae were removed. High concentrations with substantial (> 10%) mortality were ex-
cluded from further analysis. Live larvae from each exposure vessel were used for
metabolomics analysis. The metabolite extraction, metabolite derivatization, GC-
qToF/MS analysis, and mPOD calculation were described in detail on pages 10-12.

Metric 18: Consistency of Outcome
Assessment

High The outcome was assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High All study treatment groups were treated equally throughout experiment. While authors

did not specifically mention acclimating test organisms prior to the exposure start, cul-
ture conditions and exposure conditions (e.g., minus absence/presence chemical) were
similar and appropriate pre-exposure and during exposure. Routine water chemistries
were within normal ranges and both temperature and pH levels exhibited little change
throughout the experiment.
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Metric 20: Outcomes Unrelated to Exposure Medium There was no information given about differences among treatment group organisms

that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Metabolomics data analysis and mPOD calculation was described on pages 11 and 12

and seemed appropriate to assess results.
Metric 22: Reporting of Data High Table 5 shows mPOD data and some results are described in the ”PODs” section of the

results.
Metric 23: Explanation of Unexpected Outcomes High Measures of variability were given with the mPOD data.

Additional Comments: The primary goal of this study was to investigate the potential application of omics data in risk evaluation. This data evaluation is for the calculation of the
metabolomics-based point of departure following exposure to BBP.

Overall Quality Determination High
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical name and CASRN were reported.
Metric 2: Test Substance Source Low The test substance was purchased from MilliporeSigma (Burlington, MA), but no infor-

mation was given on analytical verification.
Metric 3: Test Substance Purity High The purity was reported as greater than or equal to 98%.

Domain 2: Test Design
Metric 4: Negative Controls High A control and a control plus O-ring group were tested.
Metric 5: Negative Control Response High There were no mortalities in the control test groups.
Metric 6: Randomized Allocation Medium Larvae were randomly distributed to exposure beakers and the beakers were randomly

arranged on trays in the incubator.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Test solution preparation was described in detail on page 6 and 7. A passive dosing

design using O-rings was used due to the low water solubility of the test substance. The
exposure system was adequately described on page 7.

Metric 8: Consistency of Exposure
Administration

High Exposures were run consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

High Measurements of the test substance water concentrations were carried out using an LC-
MS system. Measurements were taken in the stock solutions at time zero and at the
completion of exposure (24 hours).

Metric 10: Exposure Duration and Frequency High The exposure duration was 24 hours and was an appropriate time length to observe
mortality effects.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups was adequate for the experimental design (11 treatment
groups), and spacing was appropriate as a NOEC was determined at the end of the study
(i.e., lowest concentration was low enough).

Metric 12: Testing at or Below Solubility Limit High Due to the low solubility of the test substance, a passive dosing design using a chemical-
saturated high purity silicone O-ring was used, along with diluting stock solutions in
methanol.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High FHM larvae were obtained from an on-site breeding culture at AWBERC in Cincinnati,

OH. Test organisms were described on pages 4 and 5.
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
Medium Authors didn’t specifically mention acclimating test organisms prior to the exposure

start but culture conditions for the larvae were similar to exposure conditions (25 degree
C incubator, source of water).

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 13 larvae placed in each treatment beaker and there were 3 replicates of each
of the 11 treatment groups.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were adequate. Exposures were conducted in accordance with the ap-

proved AWBERC Animal Care and Use Protocol. Routine water chemistries were
within normal ranges and both temperature and pH levels exhibited little change
throughout the experiment.

Metric 17: Outcome Assessment Methodology High Following the 24-hour exposure, mortality was recorded in each beaker and dead larvae
were removed. High concentrations with substantial (> 10%) mortality were excluded
from further analysis.

Metric 18: Consistency of Outcome
Assessment

High The outcome was assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High All study treatment groups were treated equally throughout experiment. While authors

did not specifically mention acclimating test organisms prior to the exposure start, cul-
ture conditions and exposure conditions (e.g., minus absence/presence chemical) were
similar and appropriate pre-exposure and during exposure. Routine water chemistries
were within normal ranges and both temperature and pH levels exhibited little change
throughout the experiment.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information given about differences among treatment group organisms
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High LC50 calculation was described in detail in the supplental document. Also, NOEC

derivation was briefly described on page 13 of the report, and Table 2 reported the raw
data and percent mortality.

Metric 22: Reporting of Data High Table 2 (2A) showed the mortality data across all treatments for all 3 replicates.
Metric 23: Explanation of Unexpected Outcomes Low Measures of variability were not given with the mortality data.

Additional Comments: The primary goal of this study was to investigate the potential application of omics data in risk evaluation. This evaluation is for the mortality assessment
with BBP.
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments

Overall Quality Determination High
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical name and CASRN were reported.
Metric 2: Test Substance Source Low The test substance was purchased from MilliporeSigma (Burlington, MA), but no infor-

mation was given on analytical verification.
Metric 3: Test Substance Purity High The purity was reported as greater than or equal to 98%.

Domain 2: Test Design
Metric 4: Negative Controls High A control and a control plus O-ring group were tested.
Metric 5: Negative Control Response Medium The effect measured is gene expression (transcriptomic analysis). There is no gene

expression profile established for control/unexposed organisms in this developmental
stage for this species, particularly gene expression data from the entire fish. Also, given
the nature of the collection of fertilized eggs and an outbred population, gene expression
even among unexposed fish is expected to vary. From a sequencing perspective, there
were no unexpected results.

Metric 6: Randomized Allocation Medium Larvae were randomly distributed to exposure beakers and the beakers were randomly
arranged on trays in the incubator.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Test solution preparation was described in detail on page 6 and 7. A passive dosing

design using O-rings was used due to the low water solubility of the test substance. The
exposure system was adequately described on page 7. The RNA analysis was described
on pages 8-10.

Metric 8: Consistency of Exposure
Administration

High Exposures were run consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

High Measurements of the test substance water concentrations were carried out using an LC-
MS system. Measurements were taken in the stock solutions at time zero and at the
completion of exposure (24 hours).

Metric 10: Exposure Duration and Frequency High The exposure duration was 24 hours and was an appropriate time length to observe
transcriptomic results.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups (11 treatment groups) and spacing were adequate to
obtain a transcriptomic dose-response.

Metric 12: Testing at or Below Solubility Limit High Due to the low solubility of the test substance, a passive dosing design using a chemical-
saturated high purity silicone O-ring was used, along with diluting stock solutions in
methanol.

Domain 4: Test Organism
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics High FHM larvae were obtained from an on-site breeding culture at AWBERC in Cincinnati,

OH. Test organisms were described on pages 4 and 5.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium Authors didn’t specifically mention acclimating test organisms prior to the exposure

start but culture conditions for the larvae were similar to exposure conditions (e.g., 25
degree C incubator, source of water).

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 13 larvae placed in each treatment beaker and there were 3 replicates of each
of the 11 treatment groups for the exposure. For the RNA analysis there were 4 larvae
per replicate. Each individual well contained one larva.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were adequate. Exposures were conducted in accordance with the ap-

proved AWBERC Animal Care and Use Protocol. Routine water chemistries were
within normal ranges and both temperature and pH levels exhibited little change
throughout the experiment.

Metric 17: Outcome Assessment Methodology High Following the 24-hour exposure, mortality was recorded in each beaker and dead larvae
were removed. High concentrations with substantial (> 10%) mortality were excluded
from further analysis. Live larvae from each exposure vessel were transferred into small
plastic weight boats for RNA analysis. The sample processing, RNA isolation, RNA
sequencing, and tPOD calculation were described in detail on pages 8-10.

Metric 18: Consistency of Outcome
Assessment

High The outcome was assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High All study treatment groups were treated equally throughout experiment. While authors

did not specifically mention acclimating test organisms prior to the exposure start, cul-
ture conditions and exposure conditions (e.g., minus absence/presence chemical) were
similar and appropriate pre-exposure and during exposure. Routine water chemistries
were within normal ranges and both temperature and pH levels exhibited little change
throughout the experiment.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information given about differences among treatment group organisms
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High tPOD calculation was described on pages 10 and 11 and seemed appropriate to assess

results.
Metric 22: Reporting of Data High Table 4 shows tPOD data and some results are described in the ”PODs” section of the

results.
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Metric 23: Explanation of Unexpected Outcomes High Measures of variability were given with the tPOD data.

Additional Comments: The primary goal of this study was to investigate the potential application of omics data in risk evaluation. This data evaluation is for the calculation of the
transcriptomics-based point of departure following exposure to BBP.

Overall Quality Determination High

Page 131 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 11581733 Table: 4 of 4

Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical name and CASRN were reported.
Metric 2: Test Substance Source Low The test substance was purchased from MilliporeSigma (Burlington, MA), but no infor-

mation was given on analytical verification.
Metric 3: Test Substance Purity High The purity was reported as greater than or equal to 98%.

Domain 2: Test Design
Metric 4: Negative Controls High A control and a control plus O-ring group were tested.
Metric 5: Negative Control Response Low The goal of the behavior analysis was to calculate a behavior-based point of departure.

While the authors reported excluding any inactivity across treatment groups from analy-
sis, the authors did not specifically report if the control group behaved as expected.

Metric 6: Randomized Allocation Medium Larvae were randomly distributed to chemical exposure beakers and the beakers were
randomly arranged on trays in the incubator. In addition, for the behavior analysis to
control for positional effects, fish from each of the eight exposure conditions were
loaded in order into each of the 6 wells of the first row, with the remaining two being
placed in the first two positions of the second row; this pattern was subsequently re-
peated across replicate plates.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Test solution preparation was described in detail on page 6 and 7. A passive dosing

design using O-rings was used due to the low water solubility of the test substance.
The exposure system was adequately described on page 7. After the 24 h exposure live
larvae from each exposure vessel were transferred into small plastic weight boats for the
behavioral analysis.

Metric 8: Consistency of Exposure
Administration

High Exposures were run consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

High Measurements of the test substance water concentrations were carried out using an LC-
MS system. Measurements were taken in the stock solutions at time zero and at the
completion of exposure (24 hours).

Metric 10: Exposure Duration and Frequency High The exposure duration was 24 hours followed by a behavioral assessment that lasted 28
minutes. This was an adequate exposure time to capture dose-response effects and an
adequate behavior assay duration to capture changes in movement patterns.

Continued on next page . . .

Page 132 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 11581733 Table: 4 of 4

. . . continued from previous page

Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium The number of exposure groups was adequate (11 treatment groups). Specific for the

behavior assay, authors collected movement data the control, control + O-ring, and the 6
highest treatment groups without significant mortality. The authors did not show move-
ment data across treatment groups; instead they used the data to calculate the behavior
point of departure.

Metric 12: Testing at or Below Solubility Limit High Due to the low solubility of the test substance, a passive dosing design using a chemical-
saturated high purity silicone O-ring was used, along with diluting stock solutions in
methanol.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High FHM larvae were obtained from an on-site breeding culture at AWBERC in Cincinnati,

OH. Test organisms were described on pages 4 and 5.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium Authors did not specifically mention acclimating test organisms prior to the exposure

start but culture conditions for all larvae were similar to exposure conditions (e.g., 25
degree C incubator, source of water). Moreover, for the behavior assay, all fish were
acclimated for 10 min in the dark.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 13 larvae placed in each treatment beaker and there were 3 replicates of each
of the 11 treatment groups for the chemical exposure. For the behavioral analyses, 3
larvae were used per replicate.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were adequate. Exposures were conducted in accordance with the ap-

proved AWBERC Animal Care and Use Protocol. Routine water chemistries were
within normal ranges and both temperature and pH levels exhibited little change
throughout the experiment.

Metric 17: Outcome Assessment Methodology High Following the 24-hour exposure, mortality was recorded in each beaker and dead larvae
were removed. High concentrations with substantial (> 10%) mortality were excluded
from further analysis. Live larvae from each exposure vessel were transferred into well
plates for the behavior analysis. The behavior analysis was described in detail on page 8
and 13.

Metric 18: Consistency of Outcome
Assessment

High The outcome was assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
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Study Citation: Bencic, D. C., Flick, R. W., Bell, M. E., Henderson, W. M., Huang, W., Purucker, S. T., Glinski, D. A., Blackwell, B. R., Christen, C. H., Stacy, E.
H., Biales, A. D. (2024). A multiomics study following acute exposures to phthalates in larval fathead minnows (Pimephales promelas) – The potential
application of omics data in risk evaluations under TSCA (internal use only).

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 11581733

Domain Metric Rating Comments
Metric 19: Confounding Variables in Test

Design and Procedures
High All study treatment groups were treated equally throughout experiment. For the behav-

ior assay, fish across treatment groups were handled in the same manner (e.g., transfer
from beakers to well-plates, acclimation period in well-plates). While authors did not
specifically mention acclimating test organisms prior to the chemical exposure start, cul-
ture conditions and exposure conditions (e.g., minus absence/presence chemical) were
similar and appropriate pre-exposure and during exposure. Routine water chemistries
were within normal ranges and both temperature and pH levels exhibited little change
throughout the experiment.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information given about differences among treatment group organisms
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The behavioral data was analyzed using the ZebraLab software. The bPOD calculation

was described in detail on page 14.
Metric 22: Reporting of Data Medium Calculation of all points of departure measurements was described in the text (methods

and results) and Table 6 shows the behavior-based POD value for DBP. However, actual
behavior data (movement patterns) across treatment groups were not included in the
report.

Metric 23: Explanation of Unexpected Outcomes Low Measures of variability were not given with the behavioral data.

Additional Comments: The primary goal of this study was to investigate the potential application of omics data in risk evaluation. This evaluation is for the calculation of the
behavior point of departure as part of the behavior analysis following exposure to BBP.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316188

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The test substance was identified definitively by its accepted name [Butyl benzyl phtha-
late; BBP].

Metric 2: Test Substance Source Low The study states ”The fourteen phthalate esters, all clear colorless liquids, labeled lA
through lN, were received on 18 December 1981 in 1-liter amber glass bottles.”In the
appendix on analytical methods, the study states that the test chemicals were ”supplied
by the Chemical ManufacturersAssociation, Washington. D.C.”However, specific details
about the test substance source (manufacturer, batch/lot #, etc.,) were not reported, and
the test substance identities were not analytically verified.

Metric 3: Test Substance Purity Low Purities of the test substances were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Appropriate, concurrent negative control groups were used –”Duplicate control jars

containing the same dilution water andmaintained under the same conditions as the
exposure jars, butcontaining no test material, were established.”

Metric 5: Negative Control Response High No mortalities were observed in the control groups, and the study notes that ”The pH
values of the test solutions remained comparable to the controls throughout the exposure
period (Table ”3a). Dissolved oxygen concentrations of the test solutions were compa-
rable to the controls at the test’s initiation but were reduced at all treatment levels at the
end of the test.”

Metric 6: Randomized Allocation Medium ”Ten fathead minnows (population descriptions in Table 1) wererandomly distributed to
each test jar after the test solutionshad been prepared.”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The experimental system and the test media preparation were described in adequate de-

tail. Tests were conducted in 19.6L glass jars, filled with 15L of dilution water and the
appropriate amount of test substance to achieve the desired concentration. The temper-
ature was controlled. ”Dilution water used was soft water reconstituted from deionized
water” (characteristics given); test solutions were not aerated. Water temperature, pH,
DO, hardness, alkalinity, and specific conductance were all monitored. No measures
were taken to prevent the loss of test substance over the course of the exposure, and in
fact, the authors reported that ”an appreciable loss of phthalate ester from solution oc-
curred during each exposure. The concentrations of phthalate ester present in solution at
the end of the exposures ranged from <4 to 68% of the 0-hour concentration.”

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316188

Domain Metric Rating Comments
Metric 8: Consistency of Exposure

Administration
Low Since no measures were used to maintain a consistent exposure concentration over the

course of the experiment, there is no way to know how confidently two different ex-
posure groups can be compared. The 96hr concentration shows the minimum possible
exposure the test organisms were subjected to, but since no intermediate measurements
were reported, the rate at which the test substance was lost, and how consistently the
loss occurred between groups is unknown.

Metric 9: Measurement of Test Substance
Concentration

Medium Test substance concentrations were only measured at the beginning and end of the study
(0-hr and 96-hr). Analytical methods were appropriate, and detailed in an appendix –
”An aliquot of the concentrate was analyzed by gas-liquidchromatography with electron
capture detection.”

Metric 10: Exposure Duration and Frequency High Exposure duration is in accordance with the cited methodology [Methods for Acute
Toxicity Tests with Fish, Macroinvertebrates, and Amphibians” (U.S. EPA, 1975)].

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High Five different exposure concentrations under the limit of the water solubility for BBP
were used (3.2, 1.9, 1.2, 0.67 and 0.40 uL/L).

Metric 12: Testing at or Below Solubility Limit High No exposure concentrations were above the limit of solubility; as such, no solvents were
necessary.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium Complete details regarding test organism characteristics are lacking. Only the source

(”fathead minnows were obtained from cultures maintained at EG&G, Bionomics,
Wareham, Massachusetts”) and the mean length and mean weight of the test organ-
isms in each fish population lot were reported.

Metric 14: Acclimatization and Pretreatment
Conditions

High All test organisms underwent the same pretreatment process, including an at least 14-
day pretreatment period and a 48-hr acclimatization period immediately before the tests
(described in detail on page 2 of the study).

Metric 15: Number of Organisms and
Replicates per Group

Low 10 fish were included in each treatment group. It appears two replicates were conducted
for each exposure concentration.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were adequate – well detailed on pages 2-4 of the study (16hr light /8hr

dark photoperiod; dry food fed ad libitum during the pretreatment period; 22+/-1 °c
temp; measured water parameters stated).

Continued on next page . . .

Page 136 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1316188 Table: 1 of 1

. . . continued from previous page

Study Citation: Bionomics„ EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316188

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Uninformative The authors report the percentage mortality for each study group at 24hr, 48hr, 72hr

and 96hr. Since repeated concentration measurements were not taken, the accuracy of
a NOEC / LC50 derived from this data is limited. A NOEC can be derived from the
lowest reported concentration (96hr), but the actual exposure experienced by the test
organisms could range anywhere between there and the highest reported (0hr) concen-
tration.The authors state ”LC50 values were calculated using 0-hour analytical results
since a significant loss of phthalate ester from solution occurred during many tests. Esti-
mating LC50 values on 0-hour analytical results allows for more equitable comparisons
between tests.” Since the actual concentration the test organisms were exposed to is un-
known, the reported LC50 is not accurate to a specific concentration, but to a widely
variable range of potential concentrations lower than the reported LC50.

Metric 18: Consistency of Outcome
Assessment

High The outcome assessment was done consistently across study groups.”The computer pro-
gram utilized (Stephan, 1978, personal communication) estimated LC50 values using
one of three statistical methods in the following order of preference: moving average an-
gle analysis, probit analysis, binomial probability. The method selected was determined
by the characteristics of the data base (i.e. presence or absence of test concentrations
causing mortality of 100% of the animals in the test population, test concentrations
causing mortality of a partial number of animals in the population, etc.).The computer
program scanned the data base, identified the most appropriate statistical method and
performed the analysis.”

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Many variables were measured, and appear to be consistent across study and control

groups. ”Good quality control was maintained throughout theanalyses as indicated by
the QA spiked sample analytical results.The pH values and dissolved oxygen concen-
trations remained comparable to the respective controls during exposures to solutions of
phthalate esters IE through IN.

Metric 20: Outcomes Unrelated to Exposure High No attrition of test organisms unrelated to exposure was reported.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Statistical analysis for LC50 calculation was selected and performed by a computer

program (in order of preference: moving average angle analysis, probit analysis, or
binomial probability).

Metric 22: Reporting of Data High Data is reported for all study groups in the appendix.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes occurred.
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Study Citation: Bionomics„ EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316188

Domain Metric Rating Comments
Additional Comments: Authors note that substantial loss of test material occurred between 0-hr and 96-hr point, but used the 0-hr concentration to calculate the LC50. Tests

organisms were actually exposed to an unknown, lower concentration than the 0-hr reported concentration, so this results in an inflated LC50 (the true
LC50 would be lower than the reported value).

Overall Quality Determination Uninformative
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Study Citation: Bionomics„ EG&G (1984). Acute toxicity of thirteen phthalate esters to fathead minnows (Pimephales promelas) under flow-through conditions.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316189

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified only by nomenclature. No other information (CASRN,
structure etc.) was provided.

Metric 2: Test Substance Source Low The test substance was received from the General Electric Company, Hudson Falls, New
York, on 11 and 18 December 1981. The test substance identity was NOT analytically
verified by the performing laboratory.

Metric 3: Test Substance Purity High ”100% active ingredient” was reported. It is doubtful that it is literally one hundred
percent, but this can be taken to mean the test substance was pure as received from the
manufacturer.

Domain 2: Test Design
Metric 4: Negative Controls High Negative controls were used.
Metric 5: Negative Control Response High No unacceptable mortality was reported in the controls.
Metric 6: Randomized Allocation Medium ”The test was initiated when ten fathead minnows were randomly distributed to each

aquarium ”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The flow-through regime was described in detail. Stock solutions were prepared daily

& maintained throughout the experiment. Observations of droplets of undissolved test
substance and cloudy test solution were reported at high concentrations (Table 16).

Metric 8: Consistency of Exposure
Administration

High Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Test substance concentrations were measured pre-test at 0h and 96h.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate
for the study type and/or outcome(s) of interest (96-h acute toxicity study for fathead
minnows).

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number and the spacing of exposure groups were adequate.

Metric 12: Testing at or Below Solubility Limit High The highest dose chosen was at the solubility limit of the chemical as ”communi-
cated verbally to EG&G Bionomics from the Syracuse Research Corporation (1982).”
Though, some droplets of undissolved phthalate were seen at high concentrations (Table
16). See Appendix I for details of the solubilizing apparatus used to disperse phthalates
in the exposure water.

Domain 4: Test Organism

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1984). Acute toxicity of thirteen phthalate esters to fathead minnows (Pimephales promelas) under flow-through conditions.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316189

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics Medium Fathead minnows were from an in-house culture. Length and wet weight measurements

were given in Table 1.
Metric 14: Acclimatization and Pretreatment

Conditions
High Acclimation was performed in holding tanks for ”a minimum of 14 days” for both con-

trol & exposed fish.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 10 fish per group with two replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were described in detail & were adequate for the health of P. promelas.
Metric 17: Outcome Assessment Methodology High Fish were observed for mortality every 24 hours.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among study groups.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information to suggest differences among groups in attrition or other
health outcomes.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but was described in limited detail. (A computer

program was cited as a personal communication using one of three statistical methods
for estimating the LC50, no details of the mathematical operations were given).

Metric 22: Reporting of Data High Data for all outcomes were presented.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: Definitive LC 50 values (24, 48, 72 and 96 hours) were reported for BBP.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only as S-160, which is a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the S-160 was reported to be Monsanto in St. Louis, MO, but it was not
reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported that two replicates were used as negative controls without any

test substance, and there was one used as a solvent control that contained 7.5mL of
acetone, which was the highest amount of solvent in any treatment concentration.

Metric 5: Negative Control Response High The negative control response for the negative controls and the solvent control were
reported in Table 3 and are adequate. Handwritten raw data can be found at the end of
the document.

Metric 6: Randomized Allocation Medium The fathead minnows were reported to be randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be a static system in which 19.6L glass jars were filled

with 15L of test solution. The stock solution was prepared by dissolving 0.780g of
S-160 in acetone and diluting in a 50mL volumetric flask to get a concentration of
15.6mg/mL. The appropriate amount of this solution was pipetted into the test jars to
obtain the correct test concentration.

Metric 8: Consistency of Exposure
Administration

High All exposures were conducted in 19.6L glass jars with 15L of test solution with 10 fish
each. Well water was used as the dilution water, and the water quality parameters were
reported and acceptable. The test temperature was 22 C.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a small fish acute
toxicity test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure levels, and the spacing was adequate to see an exposure re-
sponse. There were also negative controls and a solvent control.

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit Low Several of the test concentrations were above the water solubility limit. Acetone was

used as a solvent, and an appropriate solvent control was used. However, it was reported
at the end of the report that there was a surface film present throughout the test in all
S-160 concentrations. It was also reported that the highest test concentration of 7.8mg/L
was cloudy throughout the exposure. This creates concern regarding whether the test
substance was fully dissolved.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The fathead minnows were reported to be from a commercial fish supplier in Ohio, but

little other information about the source was reported. The age of the fish was also not
reported.

Metric 14: Acclimatization and Pretreatment
Conditions

High The fish were held in the performing laboratory in conditions similar to those of the test
conditions for 14d prior to the start of the study.

Metric 15: Number of Organisms and
Replicates per Group

Low There were reported to be 10 fish per test chamber, but the number of replicates was not
reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The fish were reported to be fed pelleted food daily ad libitum and liver weekly. They

were held at 22C. Dilution water was reported to be well water, and the water quality pa-
rameters were reported. However, there was not information on photoperiod or loading
during the 14d holding period.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality in the form of LC50 values for 24, 48, 72, and 96h.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The fish were monitored daily for mortalities and fish
were removed as soon as possible after mortality.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High A computer program was used to estimate LC50 values using one of three statistical

methods: moving average angle analysis, probit analysis, or binomial probability ac-
cording to the data present.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Metric 22: Reporting of Data High LC50 values were presented in Table 1, and mortality data for each test concentration

were reported in Table 3 and were adequate for the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. 95% confidence intervals were

reported with the LC50 values in Table 1.

Additional Comments: This evaluation was on the acute toxicity of S-160 (butyl benzyl phthalate) on the fathead minnow. Mortality was monitored daily for 96h and was reported
in Table 3. LC50 values at 24, 48, 72, and 96h were reported in Table 1. Study authors reported that there appeared to be a film at the top of each test
solution in all S-160 concentrations. Fish age was not reported, but the reported length (31-53mm) corresponds to the typical size of juveniles.

Overall Quality Determination Medium
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only as S-160, which is a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the S-160 was reported to be Monsanto in St. Louis, MO, but it was not
reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported that two replicates were used as negative controls without any

test substance, and there was one used as a solvent control that contained 7.5mL of
acetone, which was the highest amount of solvent in any treatment concentration.

Metric 5: Negative Control Response High The negative control response for the negative controls and the solvent control were
reported in Table 3 and are adequate. Handwritten raw data can be found at the end of
the document.

Metric 6: Randomized Allocation Medium The fathead minnows were reported to be randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be a static system in which 19.6L glass jars were filled

with 15L of test solution. The stock solution was prepared by dissolving 0.780g of
S-160 in acetone and diluting in a 50mL volumetric flask to get a concentration of
15.6mg/mL. The appropriate amount of this solution was pipetted into the test jars to
obtain the correct test concentration.

Metric 8: Consistency of Exposure
Administration

High All exposures were conducted in 19.6L glass jars with 15L of test solution with 10 fish
each. Well water was used as the dilution water, and the water quality parameters were
reported and acceptable. The test temperature was 22 C.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a small fish acute
toxicity test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure levels, and the spacing was adequate to see an exposure re-
sponse. There were also negative controls and a solvent control.

Metric 12: Testing at or Below Solubility Limit Low Several of the test concentrations were above the water solubility limit. Acetone was
used as a solvent, and an appropriate solvent control was used. However, it was reported
at the end of the report that there was a surface film present throughout the test in all
S-160 concentrations. It was also reported that the highest test concentration of 7.8mg/L
was cloudy throughout the exposure. This creates concern regarding whether the test
substance was fully dissolved.

Continued on next page . . .

Page 144 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 2139996 Table: 2 of 3

. . . continued from previous page

Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low The fathead minnows were reported to be from a commercial fish supplier in Ohio, but
little other information about the source was reported. The age of the fish was also not
reported.

Metric 14: Acclimatization and Pretreatment
Conditions

High The fish were held in the performing laboratory in conditions similar to those of the test
conditions for 14d prior to the start of the study.

Metric 15: Number of Organisms and
Replicates per Group

Low There were reported to be 10 fish per test chamber, but the number of replicates was not
reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The fish were reported to be fed pelleted food daily ad libitum and liver weekly. They

were held at 22C. Dilution water was reported to be well water, and the water quality pa-
rameters were reported. However, there was not information on photoperiod or loading
during the 14d holding period.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-pigmentation changes due to the exposure.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The fish were monitored daily for changes in behavior
and appearance.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Any changes in pigmentation were reported in Table 3, but statistical analysis was not

conducted on this outcome.
Metric 22: Reporting of Data Medium Changes in pigmentation were reported in Table 3 simply as notes next to the mortality

data. Pigmentation changes were not quantified in any way, just noted.
Metric 23: Explanation of Unexpected Outcomes Low There was no quantified data for behavioral changes, so measures of variability were not

reported.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Additional Comments: This evaluation was on the acute toxicity of S-160 (butyl benzyl phthalate) on the fathead minnow. Mortality was monitored daily for 96h. Behavioral

changes were noted daily and reported in Table 3 along with changes in pigmentation. This portion of the evaluation received an unacceptable rating due
to the lack of statistical analysis. Pigmentation changes were not quantified, just noted, so proper statistics could not be run. Fish age was not reported, but
the reported length (31-53mm) corresponds to the typical size of juveniles.

Overall Quality Determination Uninformative
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only as S-160, which is a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the S-160 was reported to be Monsanto in St. Louis, MO, but it was not
reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the S-160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported that two replicates were used as negative controls without any

test substance, and there was one used as a solvent control that contained 7.5mL of
acetone, which was the highest amount of solvent in any treatment concentration.

Metric 5: Negative Control Response High The negative control response for the negative controls and the solvent control were
reported in Table 3 and are adequate. Handwritten raw data can be found at the end of
the document.

Metric 6: Randomized Allocation Medium The fathead minnows were reported to be randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be a static system in which 19.6L glass jars were filled

with 15L of test solution. The stock solution was prepared by dissolving 0.780g of
S-160 in acetone and diluting in a 50mL volumetric flask to get a concentration of
15.6mg/mL. The appropriate amount of this solution was pipetted into the test jars to
obtain the correct test concentration.

Metric 8: Consistency of Exposure
Administration

High All exposures were conducted in 19.6L glass jars with 15L of test solution with 10 fish
each. Well water was used as the dilution water, and the water quality parameters were
reported and acceptable. The test temperature was 22 C.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of a small fish acute
toxicity test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 7 exposure levels, and the spacing was adequate to see an exposure re-
sponse. There were also negative controls and a solvent control.

Metric 12: Testing at or Below Solubility Limit Low Several of the test concentrations were above the water solubility limit. Acetone was
used as a solvent, and an appropriate solvent control was used. However, it was reported
at the end of the report that there was a surface film present throughout the test in all
S-160 concentrations. It was also reported that the highest test concentration of 7.8mg/L
was cloudy throughout the exposure. This creates concern regarding whether the test
substance was fully dissolved.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low The fathead minnows were reported to be from a commercial fish supplier in Ohio, but
little other information about the source was reported. The age of the fish was also not
reported.

Metric 14: Acclimatization and Pretreatment
Conditions

High The fish were held in the performing laboratory in conditions similar to those of the test
conditions for 14d prior to the start of the study.

Metric 15: Number of Organisms and
Replicates per Group

Low There were reported to be 10 fish per test chamber, but the number of replicates was not
reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The fish were reported to be fed pelleted food daily ad libitum and liver weekly. They

were held at 22C. Dilution water was reported to be well water, and the water quality pa-
rameters were reported. However, there was not information on photoperiod or loading
during the 14d holding period.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-behavioral changes due to the exposure.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The fish were monitored daily for changes in behavior
and appearance.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Any changes in behavior were reported in Table 3, but statistical analysis was not con-

ducted on this outcome.
Metric 22: Reporting of Data Medium Changes in behavior were reported in Table 3 simply as notes next to the mortality data.

Behavioral changes were not quantified in any way, just noted.
Metric 23: Explanation of Unexpected Outcomes Low There was no quantified data for behavioral changes, so measures of variability were not

reported.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2139996

Domain Metric Rating Comments
Additional Comments: This evaluation was on the acute toxicity of S-160 (butyl benzyl phthalate) on the fathead minnow. Mortality was monitored daily for 96h. Behavioral

changes were noted daily and reported in Table 3. This portion of the evaluation received an unacceptable rating due to the lack of statistical analysis.
Behavioral changes were not quantified, just noted, so proper statistics could not be run. Fish age was not reported, but the reported length (31-53mm)
corresponds to the typical size of juveniles.

Overall Quality Determination Uninformative
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Only the chemical name was provided, and it is mentioned as S-160 (which is another
name for BBP).

Metric 2: Test Substance Source Low The S-160 test material was received from Monsanto Co., St. Louis, MO. There was no
mention of the test substance being analytically verified.

Metric 3: Test Substance Purity Low The test substance purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative and acetone (solvent) control were included in the test.
Metric 5: Negative Control Response High There were no skin or tissue abnormalities in both control treatments.
Metric 6: Randomized Allocation Medium It was mentioned that fathead minnows were randomly distributed to each test jar.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The test system and preparation of the working stock solution were adequately de-

scribed. Test concentrations were not measured during the test exposure.
Metric 8: Consistency of Exposure

Administration
High The exposure was administered consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The 96-h exposure duration is typical for acute toxicity tests with fish.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Results were based on nominal test concentrations. These concentrations were adequate

to assess the outcomes of interest. Preliminary range-finding tests were performed.
Metric 12: Testing at or Below Solubility Limit High Acetone was used to get the S-160 into working solution. There were no effects on

biological responses in the solvent control.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were obtained from a commercial fish supplier in OH and were

held in appropriate conditions at the Bionomics laboratory. Fish used were appropriate
to assess outcomes of interest.

Metric 14: Acclimatization and Pretreatment
Conditions

High Fish were acclimated to appropriate test conditions for 48 hours. There were no mortali-
ties during this period.

Metric 15: Number of Organisms and
Replicates per Group

Low Ten fish were added per treatment jar (at least 7 is required) but no replicate jars were
included in this test.

Domain 5: Outcome Assessment
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Water quality conditions for fish holding were appropriate and monitored prior to test

initiation. Temp, DO, and pH were monitored throughout the exposure. Temp and pH
remained consistent throughout. DO dropped as the test went on (no aeration during
test).

Metric 17: Outcome Assessment Methodology High Skin and tissue observations were assessed every 24 hours. This looked for darkened
pigmentation. This did not occur in the control groups.

Metric 18: Consistency of Outcome
Assessment

High Skin and tissue abnormalities were assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Fish were acclimated appropriately, and water quality conditions were monitored and

adequate throughout the exposure. Results were consistent across treatment groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no mention of differences in test organisms among treatment groups that

would affect the skin and tissue outcome.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analyses used were described and seemed appropriate for assessing the skin

and tissue outcome (no effect concentration quantified).
Metric 22: Reporting of Data High Skin and tissue results are shown in Table 3 for each 24-hour timepoint.
Metric 23: Explanation of Unexpected Outcomes High Results were adequately described and confidence limits were shown for the LC50 val-

ues.

Additional Comments: This evaluation is for the development/growth outcome. This study was conducted at the Aquatic Toxicology Laboratory of EG & G, Bionomics, Wareham,
MA. One item mentioned in the results was the presence of a surface film throughout the test in the 13-3.4 mg/L test concentrations. The age of the fish
was not reported but the size (31-53mm) is consistent with the typical size of juveniles.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Only the chemical name was provided, and it is mentioned as S-160 (which is another
name for BBP).

Metric 2: Test Substance Source Low The S-160 test material was received from Monsanto Co., St. Louis, MO. There was no
mention of the test substance being analytically verified.

Metric 3: Test Substance Purity Low The test substance purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative and acetone (solvent) control were included in the test.
Metric 5: Negative Control Response High There were zero mortalities in both control treatments.
Metric 6: Randomized Allocation Medium It was mentioned that fathead minnows were randomly distributed to each test jar.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The test system and preparation of the working stock solution were adequately de-

scribed. Test concentrations were not measured during the test exposure.
Metric 8: Consistency of Exposure

Administration
High The exposure was administered consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The 96-h exposure duration is typical for acute toxicity tests with fish.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Results were based on nominal test concentrations. These concentrations were adequate

to assess the outcomes of interest. Preliminary range-finding tests were performed.
Metric 12: Testing at or Below Solubility Limit High Acetone was used to get the S-160 into working solution. There were no effects on

biological responses in the solvent control.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were obtained from a commercial fish supplier in OH and were

held in appropriate conditions at the Bionomics laboratory. Fish used were appropriate
to assess outcomes of interest.

Metric 14: Acclimatization and Pretreatment
Conditions

High Fish were acclimated to appropriate test conditions for 48 hours. There were no mortali-
ties during this period.

Metric 15: Number of Organisms and
Replicates per Group

Low Ten fish were added per treatment jar (at least 7 is required) but no replicate jars were
included in this test.

Domain 5: Outcome Assessment
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Water quality conditions for fish holding were appropriate and monitored prior to test

initiation. Temp, DO, and pH were monitored throughout the exposure. Temp and pH
remained consistent throughout. DO dropped as the test went on (no aeration during
test).

Metric 17: Outcome Assessment Methodology High Mortalities were assessed every 24 hours during the test. It was an appropriate endpoint
to assess 96-h acute toxicity.

Metric 18: Consistency of Outcome
Assessment

High Mortality was assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Fish were acclimated appropriately, and water quality conditions were monitored and

adequate throughout the exposure. Results were consistent across treatment groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no mention of differences in test organisms among treatment groups that

would affect the mortality outcome.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analyses used were described and seemed appropriate for assessing the mor-

tality outcome.
Metric 22: Reporting of Data High The cumulative mortality was shown in Table 3 for each 24-hour timepoint. LC50s

generated from that data for each timepoint is shown in Table 1.
Metric 23: Explanation of Unexpected Outcomes High Results were adequately described and confidence limits were shown for the LC50 val-

ues.

Additional Comments: This evaluation is for the mortality outcome. This study was conducted at the Aquatic Toxicology Laboratory of EG & G, Bionomics, Wareham, MA. One
item mentioned in the results was the presence of a surface film throughout the test in the 13-3.4 mg/L test concentrations. The age of the fish was not
reported but the size (31-53mm) is consistent with the typical size of juveniles.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Only the chemical name was provided, and it is mentioned as S-160 (which is another
name for BBP).

Metric 2: Test Substance Source Low The S-160 test material was received from Monsanto Co., St. Louis, MO. There was no
mention of the test substance being analytically verified.

Metric 3: Test Substance Purity Low The test substance purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative and acetone (solvent) control were included in the test.
Metric 5: Negative Control Response High There were no behavioral abnormalities in both control treatments.
Metric 6: Randomized Allocation Medium It was mentioned that fathead minnows were randomly distributed to each test jar.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The test system and preparation of the working stock solution were adequately de-

scribed. Test concentrations were not measured during the test exposure.
Metric 8: Consistency of Exposure

Administration
High The exposure was administered consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The 96-h exposure duration is typical for acute toxicity tests with fish.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Results were based on nominal test concentrations. These concentrations were adequate

to assess the outcomes of interest. Preliminary range-finding tests were performed.
Metric 12: Testing at or Below Solubility Limit High Acetone was used to get the S-160 into working solution. There were no effects on

biological responses in the solvent control.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were obtained from a commercial fish supplier in OH and were

held in appropriate conditions at the Bionomics laboratory. Fish used were appropriate
to assess outcomes of interest.

Metric 14: Acclimatization and Pretreatment
Conditions

High Fish were acclimated to appropriate test conditions for 48 hours. There were no mortali-
ties during this period.

Metric 15: Number of Organisms and
Replicates per Group

Low Ten fish were added per treatment jar (at least 7 is required) but no replicate jars were
included in this test.

Domain 5: Outcome Assessment
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Water quality conditions for fish holding were appropriate and monitored prior to test

initiation. Temp, DO, and pH were monitored throughout the exposure. Temp and pH
remained consistent throughout. DO dropped as the test went on (no aeration during
test).

Metric 17: Outcome Assessment Methodology High Behavioral observations were assessed every 24 hours. These looked for lethargy, loss of
equilibrium, erratic swimming and hyperactivity. None of these conditions occurred in
the control groups.

Metric 18: Consistency of Outcome
Assessment

High Behavior was assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Fish were acclimated appropriately, and water quality conditions were monitored and

adequate throughout the exposure. Results were consistent across treatment groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no mention of differences in test organisms among treatment groups that

would affect the behavior outcome.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analyses used were described and seemed appropriate for assessing the behav-

ioral outcome (no effect concentration quantified).
Metric 22: Reporting of Data High Behavior results are shown in Table 3 for each 24-hour timepoint.
Metric 23: Explanation of Unexpected Outcomes High Results were adequately described and confidence limits were shown for the LC50 val-

ues.

Additional Comments: This evaluation is for the behavioral outcome. This study was conducted at the Aquatic Toxicology Laboratory of EG & G, Bionomics, Wareham, MA.
One item mentioned in the results was the presence of a surface film throughout the test in the 13-3.4 mg/L test concentrations. The age of the fish was not
reported but the size (31-53mm) is consistent with the typical size of juveniles.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Respiratory
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Only the chemical name was provided, and it is mentioned as S-160 (which is another
name for BBP).

Metric 2: Test Substance Source Low The S-160 test material was received from Monsanto Co., St. Louis, MO. There was no
mention of the test substance being analytically verified.

Metric 3: Test Substance Purity Low The test substance purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative and acetone (solvent) control were included in the test.
Metric 5: Negative Control Response High There were no respiratory abnormalities in both control treatments.
Metric 6: Randomized Allocation Medium It was mentioned that fathead minnows were randomly distributed to each test jar.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The test system and preparation of the working stock solution were adequately de-

scribed. Test concentrations were not measured during the test exposure.
Metric 8: Consistency of Exposure

Administration
High The exposure was administered consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The 96-h exposure duration is typical for acute toxicity tests with fish.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Results were based on nominal test concentrations. These concentrations were adequate

to assess the outcomes of interest. Preliminary range-finding tests were performed.
Metric 12: Testing at or Below Solubility Limit High Acetone was used to get the S-160 into working solution. There were no effects on

biological responses in the solvent control.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were obtained from a commercial fish supplier in OH and were

held in appropriate conditions at the Bionomics laboratory. Fish used were appropriate
to assess outcomes of interest.

Metric 14: Acclimatization and Pretreatment
Conditions

High Fish were acclimated to appropriate test conditions for 48 hours. There were no mortali-
ties during this period.

Metric 15: Number of Organisms and
Replicates per Group

Low Ten fish were added per treatment jar (at least 7 is required) but no replicate jars were
included in this test.

Domain 5: Outcome Assessment
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Respiratory
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Water quality conditions for fish holding were appropriate and monitored prior to test

initiation. Temp, DO, and pH were monitored throughout the exposure. Temp and pH
remained consistent throughout. DO dropped as the test went on (no aeration during
test).

Metric 17: Outcome Assessment Methodology High Respiratory observations were assessed every 24 hours. These looked for gulping at the
water surface and respiring rapidly. None of these conditions occurred in the control
groups.

Metric 18: Consistency of Outcome
Assessment

High Respiratory abnormalities were assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Fish were acclimated appropriately, and water quality conditions were monitored and

adequate throughout the exposure. Results were consistent across treatment groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no mention of differences in test organisms among treatment groups that

would affect the respiratory outcome.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analyses used were described and seemed appropriate for assessing the respi-

ratory outcome (no effect concentration quantified).
Metric 22: Reporting of Data High Respiratory results are shown in Table 3 for each 24-hour timepoint.
Metric 23: Explanation of Unexpected Outcomes High Results were adequately described and confidence limits were shown for the LC50 val-

ues.

Additional Comments: This evaluation is for the respiratory outcome. This study was conducted at the Aquatic Toxicology Laboratory of EG & G, Bionomics, Wareham, MA.
One item mentioned in the results was the presence of a surface film throughout the test in the 13-3.4 mg/L test concentrations. The age of the fish was not
reported but the size (31-53mm) is consistent with the typical size of juveniles.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Only the chemical name was provided, and it is mentioned as S-160 (which is another
name for BBP).

Metric 2: Test Substance Source Low The S-160 test material was received from Monsanto Co., St. Louis, MO. There was no
mention of the test substance being analytically verified.

Metric 3: Test Substance Purity Low The test substance purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative and acetone (solvent) control were included in the test.
Metric 5: Negative Control Response High There were no skin or tissue abnormalities in both control treatments.
Metric 6: Randomized Allocation Medium It was mentioned that fathead minnows were randomly distributed to each test jar.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The test system and preparation of the working stock solution were adequately de-

scribed. Test concentrations were not measured during the test exposure.
Metric 8: Consistency of Exposure

Administration
High The exposure was administered consistently across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The 96-h exposure duration is typical for acute toxicity tests with fish.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Results were based on nominal test concentrations. These concentrations were adequate

to assess the outcomes of interest. Preliminary range-finding tests were performed.
Metric 12: Testing at or Below Solubility Limit High Acetone was used to get the S-160 into working solution. There were no effects on

biological responses in the solvent control.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were obtained from a commercial fish supplier in OH and were

held in appropriate conditions at the Bionomics laboratory. Fish used were appropriate
to assess outcomes of interest.

Metric 14: Acclimatization and Pretreatment
Conditions

High Fish were acclimated to appropriate test conditions for 48 hours. There were no mortali-
ties during this period.

Metric 15: Number of Organisms and
Replicates per Group

Low Ten fish were added per treatment jar (at least 7 is required) but no replicate jars were
included in this test.

Domain 5: Outcome Assessment
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] Acute toxicity of S-160 in hard water to Fathead minnow (Pimephales promalas).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Skin & Connective Tissue
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140001

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Water quality conditions for fish holding were appropriate and monitored prior to test

initiation. Temp, DO, and pH were monitored throughout the exposure. Temp and pH
remained consistent throughout. DO dropped as the test went on (no aeration during
test).

Metric 17: Outcome Assessment Methodology High Skin and tissue observations were assessed every 24 hours. This looked for darkened
pigmentation. This did not occur in the control groups.

Metric 18: Consistency of Outcome
Assessment

High Skin and tissue abnormalities were assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Fish were acclimated appropriately, and water quality conditions were monitored and

adequate throughout the exposure. Results were consistent across treatment groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no mention of differences in test organisms among treatment groups that

would affect the skin and tissue outcome.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analyses used were described and seemed appropriate for assessing the skin

and tissue outcome (no effect concentration quantified).
Metric 22: Reporting of Data High Skin and tissue results are shown in Table 3 for each 24-hour timepoint.
Metric 23: Explanation of Unexpected Outcomes High Results were adequately described and confidence limits were shown for the LC50 val-

ues.

Additional Comments: This evaluation is for the skin and connective tissue outcome. This study was conducted at the Aquatic Toxicology Laboratory of EG & G, Bionomics,
Wareham, MA. One item mentioned in the results was the presence of a surface film throughout the test in the 13-3.4 mg/L test concentrations. The age of
the fish was not reported but the size (31-53mm) is consistent with the typical size of juveniles.

Overall Quality Determination High
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Study Citation: LeBlanc, G. (1984). Comparative structure—Toxicity relationships between acute and chronic effects to aquatic organisms. :235-260.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5352372

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low BBP was only identified by name in this report.
Metric 2: Test Substance Source Low Neither the source nor analytical verification of the identity of the BBP were reported.
Metric 3: Test Substance Purity Low The purity of the BBP used was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control and solvent control were used in the BBP test.
Metric 5: Negative Control Response High Survival was adequate in the control groups.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium Few details were reported on the embryo-larval test procedures. No details were given

on test media preparation. It was stated that they followed standard procedures outlined
in Benoit et al. 1982 and US EPA 1972. Test concentrations were measured on a weekly
basis and results were shown with measured mean concentrations. Vessel material was
not reported.

Metric 8: Consistency of Exposure
Administration

Medium Proportional diluters were used to deliver test solutions to the aquaria. No other details
regarding exposure administration were reported, but it is stated that standard procedures
were followed according to Benoit et al. 1982 and US EPA 1972.

Metric 9: Measurement of Test Substance
Concentration

Medium Exposure concentrations were confirmed through weekly analyses using either a gas or
liquid chromatograph. Individual exposure measurements were not shown but means of
the measured concentrations were reported in Table 6.

Metric 10: Exposure Duration and Frequency Medium The larval exposure ran for 30 days post-hatch. The LC50 value was estimated for 96
hours. It was stated that data from this study was used to derive the LC50 value. How-
ever, there was no mention of assessing survival after 96 hours, and the survival data
presented in table 6 is listed as 30-days post-hatch.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low The LC50 value used in the ACR calculation was estimated. Greater than 50% survival
occurred in all groups. There was no significant adverse effect from exposure to BBP on
survival compared to the control groups at any of the exposure levels.

Metric 12: Testing at or Below Solubility Limit High The solvent concentration was not reported but the solvent control response was not
significantly different than the negative control response, and exposure concentrations
were below the water solubility limit.

Domain 4: Test Organism
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Study Citation: LeBlanc, G. (1984). Comparative structure—Toxicity relationships between acute and chronic effects to aquatic organisms. :235-260.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5352372

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics Low The source of the fathead minnows was not reported, and very little information was

given about the test organisms, other than their life stage.
Metric 14: Acclimatization and Pretreatment

Conditions
Low Acclimation and pretreatment conditions were not reported.

Metric 15: Number of Organisms and
Replicates per Group

Low The number of test organisms was not reported, and there was only one replicate per
group.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Organism housing and environmental conditions throughout the exposure were not

reported.
Metric 17: Outcome Assessment Methodology Medium Survival was assessed after 30 days. An LC50 value was estimated from the BBP data

according to Table 1. There was also an LC50 value shown in Figure 8 for BBP that was
obtained from Stubblefield et al. (1983). An ACR value was calculated but it is unclear
which LC50 value was used to derive it. Deriving the ACR value is described on page 3
of the report.

Metric 18: Consistency of Outcome
Assessment

Low The timing of the survival data used to calculate the LC50, and whether the LC50 gen-
erated by this study or the LC50 reported from Stubblefield et al. (1983) was used to
calculated the ACR are unclear.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low No information was reported on acclimatization of the test organisms prior to the expo-

sure start, and no information was reported on environmental conditions throughout the
exposure.

Metric 20: Outcomes Unrelated to Exposure Medium No information was reported to suggest that there were differences in animal attrition or
health among treatment groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Significant effects were determined using analysis of variance and Dunnett’s procedure

(Steel and Torrie 1960), but the statistical program used was not reported. Sufficient data
were provided so that independent statistical analysis could be conducted.

Metric 22: Reporting of Data Low Table 6 presents the BBP survival data. There were no significant effects on survival
for the BBP concentrations tested so an LC50 value was estimated to be 5.3 mg/L-1.
The LC50 derivation method is not reported. The ACR is calculated using LC50 and
MATC values. For BBP the ACR was calculated to be 9.5. This is described on page 8
of the report. The BBP ACR is also represented in a bar graph in Figure 8 on page 16
of the report. There are two LC50s reported, one from this present study and one from
Stubblefield et al. (1983). It is unclear which was used to derive the ACR.

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.
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Study Citation: LeBlanc, G. (1984). Comparative structure—Toxicity relationships between acute and chronic effects to aquatic organisms. :235-260.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5352372

Domain Metric Rating Comments

Additional Comments: Only chronic data for BBP are evaluated and extracted from HERO ID 5352372. Other data are evaluated and extracted from HERO ID 1337260. This
evaluation is assessing the ACR value that was derived for the BBP test. At the beginning of this metric rating form 0-96 hour exposure time and mortality
outcome were selected. This was done to represent the 96hr estimated LC50 value that was obtained from this exposure. However, it should be known
that the ACR derived value takes into account this LC50 value as well as the exposure generated MATC value. This MATC value for the BBP test used
growth (length) data from larvae exposed over a duration of 30 days. The actual calculation of the ACR value is not shown in this report, so there is some
uncertainty as to what exact values were used to derive it. Table one shows that the 5.3 LC50 value for BBP was estimated from this present study. In
Figure 8 there is a log LC50 value given of approximately 0.7 (log of 5.3) but it is mentioned that this data was obtained from Stubblefield et al. (1983).
And a bar in the graph next to that LC50 value (from the other source) shows the ACR value for BBP generated from this study.

Overall Quality Determination Medium
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Ferro Corporation, but it was not reported if

the BBP was analytically verified. The BBP did not come with a certificate of analysis.
Metric 3: Test Substance Purity High The purity of the BBP was reported to be 98.3%.

Domain 2: Test Design
Metric 4: Negative Controls High The study authors reported the use of a concurrent negative control as well as a solvent

control using triethylene glycol.
Metric 5: Negative Control Response High The control response for the F0 generation was reported in Table 3.2.1.1 and in Fig.

3.2.1.1 and was appropriate.
Metric 6: Randomized Allocation Medium It was reported that the adult males and females used in the study were impartially se-

lected for use.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High 2L volumes of the 250mg/L of BBP stock solution were prepared by mixing 0.5000g

of BBP with TEG, and 2L volumes of the 1000mg/L stock solution were prepared by
adding 2.000g of BBP with TEG. The test system was flow-through. A 2L proportional
equal solvent diluter system was used to distribute the test concentrations to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High All test chambers were reported to be 200 x 180 x 330mm and contained a working vol-
ume of about 9L. There were 8 aquaria blocks, 2 for each treatment were maintained for
a total of 8 spawning replicates chambers per treatment. Test solutions were delivered at
a rate of at least 5 daily volumes a day. They were kept under a 16L:8D photoperiod at a
temperature of 25C

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured using HPLC. Samples were taken on days 1-3 after
the addition of the test substance and then weekly at a minimum. Samples were col-
lected from two alternating replicates. A summary of the exposure analytical data for
Phase 1 can be found in Table 3.1.1.1.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 21d. This was adequate to observe reproduc-
tion in the breeding fish to evaluate the outcomes of interest.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low There were only 2 exposure groups as well as a control and solvent control. This is
lower than is typical.
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit High The test concentrations were below the water solubility limit. TEG was used as a vehicle

solvent. The study also had a solvent control, and the response for that was appropriate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were reported to be from in-house cultures. Fish for the Phase 1 of

the study were reported to be mature adults at 4 months of age.
Metric 14: Acclimatization and Pretreatment

Conditions
High The fathead minnows were cultured in-house at the performing laboratory. The culture

conditions were similar to the test conditions.
Metric 15: Number of Organisms and

Replicates per Group
Medium There was a total of 8 spawning pair replicate chambers per treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The fatheads were held at 25C with a 16L:8D photoperiod. They were kept in a mixture

of moderately hard freshwater and hard well water. They were fed 2 x a day ad libitum
with commercial fish food and live brine shrimp. The summary of the water quality was
reported in Table 3.9.3.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality of adult spawning fish in terms of mean survival for the 21d exposure.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The fish were monitored daily for mortalities.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods are described in section 2.8 ”Statistical Analyses,” and are ap-

propriate for the outcomes of interest.
Metric 22: Reporting of Data High The summary for the Phase 1 adult survival was reported in Table 3.2.1.1 and in Fig.

3.2.1.1. Control responses and exposure responses were both reported and were appro-
priate.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. SD was reported in Table
3.2.1.1.

Continued on next page . . .

Page 164 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 5353208 Table: 1 of 2

. . . continued from previous page

Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Additional Comments: This evaluation was on the effect of BBP on adult fathead minnow survival over the span of a 21d exposure. The fatheads were exposed to 2 concentrations

of BBP, 25ug/L and 100ug/L. There were two phases to this study, a 21d exposure to adult fathead minnows and a 126+ day study starting with embryos
from the adults exposed in the first phase. The outcome of interest for this portion of the study was mortality.

Overall Quality Determination High
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Ferro Corporation, but it was not reported if

the BBP was analytically verified. The BBP did not come with a certificate of analysis.
Metric 3: Test Substance Purity High The purity of the BBP was reported to be 98.3%.

Domain 2: Test Design
Metric 4: Negative Controls High The study authors reported the use of a concurrent negative control as well as a solvent

control using triethylene glycol.
Metric 5: Negative Control Response High The control response for the F0 generation was reported in Table and Fig. 3.6.1.1 for the

number of spawns, Table and Fig 3.6.2.1 for the number of eggs per spawn, Table and
Fig 3.6.3.1 for fertility, and Table and Fig 3.6.5.1 for hatchability.

Metric 6: Randomized Allocation Medium It was reported that the adult males and females used in the study were impartially se-
lected for the study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High 2L volumes of the 250mg/L of BBP stock solution were prepared by mixing 0.5000g

of BBP with TEG, and 2L volumes of the 1000mg/L stock solution were prepared by
adding 2.000g of BBP with TEG. The test system was flow-through. A 2L proportional
equal solvent diluter system was used to distribute the test concentrations to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High All test chambers were reported to be 200 x 180 x 330mm and contained a working vol-
ume of about 9L. There were 8 aquaria blocks, 2 for each treatment were maintained for
a total of 8 spawning replicates chambers per treatment. Test solutions were delivered at
a rate of at least 5 daily volumes a day. They were kept under a 16L:8D photoperiod at a
temperature of 25C

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured using HPLC. Samples were taken on days 1-3 after
the addition of the test substance and then weekly at a minimum. Samples were col-
lected from two alternating replicates. A summary of the exposure analytical data for
Phase 1 can be found in Table 3.1.1.1.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 21d. This was adequate to observe reproduc-
tion in the breeding fish to evaluate the outcomes of interest.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low There were only 2 exposure groups as well as a control and solvent control. This is
lower than is typical.

Metric 12: Testing at or Below Solubility Limit High The test concentrations were below the water solubility limit. TEG was used as a vehicle
solvent. The study also had a solvent control, and the response for that was appropriate.
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Domain 4: Test Organism

Metric 13: Test Organism Characteristics High The fathead minnows were reported to be from in-house cultures. Fish for the Phase 1 of
the study were reported to be mature adults at 4 months of age.

Metric 14: Acclimatization and Pretreatment
Conditions

High The fathead minnows were cultured in-house at the performing laboratory. The culture
conditions were similar to the test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium There was a total of 8 spawning pair replicate chambers per treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The fatheads were held at 25C with a 16L:8D photoperiod. They were kept in a mixture

of moderately hard freshwater and hard well water. They were fed 2 x a day ad libitum
with commercial fish food and live brine shrimp. The summary of the water quality was
reported in Table 3.9.3.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes
of interest– reproductive outcomes including total egg production, the total number of
spawns, the number of eggs per spawn, the number of fertile eggs, and the hatchability
of eggs from exposed adults.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The presence of eggs on spawning tiles was noted
daily along with the quality of the of the eggs. They were observed under a magni-
fication to assess if fertilized and the number of fertilized and unfertilized eggs was
recorded. Fertilized eggs were used to test hatchability for 4-6 days post fertilization; the
hatched larvae were counted and divided by the initial number of embryos.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods are described in section 2.8 ”Statistical Analyses,” and are ap-

propriate for the outcomes of interest.
Metric 22: Reporting of Data High The control responses and the exposure responses for the F0 generation were reported in

Table and Fig. 3.6.1.1 for the number of spawns, Table and Fig 3.6.2.1 for the number of
eggs per spawn, Table and Fig 3.6.3.1 for fertility, and Table and Fig 3.6.5.1 for hatcha-
bility.
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. SD was reported in the tables.

Additional Comments: This evaluation was on the effect of BBP on adult fathead minnow survival over the span of a 21d exposure. The fatheads were exposed to 2 concentrations
of BBP, 25ug/L and 100ug/L. There were two phases to this study, a 21d exposure to adult fathead minnows and a 126+ day study starting with embryos
from the adults exposed in the first phase. The outcomes for this evaluation fell under reproduction and include total egg production, the number of spawns,
the number of eggs per spawn, the number of fertile eggs, and the hatchability of the eggs from adults that were exposed to BBP.

Overall Quality Determination High
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Ferro Corporation, but it was not reported if

the BBP was analytically verified. The BBP did not come with a certificate of analysis.
Metric 3: Test Substance Purity High The purity of the BBP was reported to be 98.3%.

Domain 2: Test Design
Metric 4: Negative Controls Low Study authors reported that the solvent control was started on June 1, 2006, but the

negative control was started on June 7, 2006. This study was 126+ days long, but the
controls and all treatments were not set up on the exact same days. A low rating was
selected because of the length of the study that allowed for a lot of overlap in the study
duration for all the exposures and controls. But there is concern that the exposures and
all controls were not initiated on the same day.

Metric 5: Negative Control Response High The control responses for the F1 generation for the gonad histology are reported in Table
3.8.1 for the males and Table 3.8.2 for the females.

Metric 6: Randomized Allocation Medium It was reported that eggs from the treated adult fish were pooled according to treatment
groups. From those pooled groups, the eggs were impartially selected and distributed
5 at a time into replicate tanks. 1-2 weeks after first hatch, the larvae were impartially
reduced to 15 organisms per test chamber.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High 2L volumes of the 250mg/L of BBP stock solution were prepared by mixing 0.5000g

of BBP with TEG, and 2L volumes of the 1000mg/L stock solution were prepared by
adding 2.000g of BBP with TEG. The test system was flow-through. A 2L proportional
equal solvent diluter system was used to distribute the test concentrations to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High All test chambers were reported to be 310 x 230 x 320mm and contained a working vol-
ume of about 15L. The embryos were all maintained in 9cm diameter glass jars with
nitex screening on the bottom with oscillation. Test solutions were delivered at a rate of
at least 5 daily volumes a day. They were kept under a 16L:8D photoperiod at a temper-
ature of 25C.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured using HPLC. Samples were taken on days 1-3 after
the addition of the test substance and then weekly at a minimum. Samples were col-
lected from two alternating replicates. A summary of the exposure analytical data for
Phase 2 can be found in Table 3.1.2.1.

Continued on next page . . .

Page 169 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 5353208 Table: 1 of 4

. . . continued from previous page

Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 126 days/18 weeks post hatch. This was ade-

quate to observe the outcomes of interest.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low There were only 2 exposure groups as well as a control and solvent control. This is

lower than is typical.
Metric 12: Testing at or Below Solubility Limit High The test concentrations were below the water solubility limit. TEG was used as a vehicle

solvent. The study also had a solvent control, and the response for that was appropriate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were reported to be from in-house cultures. Fish for the Phase 1

of the study were reported to be mature adults at 4 months of age. The Phase 2 embryos
were from the Phase 1 adults and were <24h old at the start of the exposure.

Metric 14: Acclimatization and Pretreatment
Conditions

High The fathead minnows were cultured in-house at the performing laboratory. The culture
conditions were similar to the test conditions. Phase 2 test conditions were the same as
Phase 1 test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium The test was initiated with 25 embryos per test chamber and 4 replicates per treatment.
After 1-2 weeks post hatch, the larvae were reduced to 15 larvae per test chamber for the
4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The fatheads were held at 25C with a 16L:8D photoperiod. They were kept in a mixture

of moderately hard freshwater and hard well water. The fry were fed live brine shrimp
2-3 times a day beginning when hatch was observed. As the fish grew, commercial fish
food was added to the diet. Food quantities were increased as the fish grew.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes of
interest–histology of the gonads.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Fish tissue samples were prepared at ABC Laborato-
ries and then sent to Experimental Pathology Laboratories Inc where they were assessed
by an AVCP board-certified veterinary pathologist that specialized in fish pathology for
morphologic abnormalities and possible exposure related changes.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High The statistical methods are described in section 2.8 ”Statistical Analyses,” and are ap-
propriate for the outcomes of interest.

Metric 22: Reporting of Data High The control responses and the exposure responses for the F1 generation histopathology
were reported in Table 3.8.1 for the males and Table 3.8.2 for the females.

Metric 23: Explanation of Unexpected Outcomes Low Variability was not reported for this portion of the study.

Additional Comments: This evaluation was on the effect of BBP on fathead minnow survival over the span of a 126d exposure. The fatheads were exposed to 2 concentrations
of BBP, 25ug/L and 100ug/L. There were two phases to this study, a 21d exposure to adult fathead minnows and a 126+ day study starting with embryos
from the adults exposed in the first phase. The 126d exposure started with embryos and ended with grown fish. This evaluation was on histopathological
outcomes in the gonads.

Overall Quality Determination High

Page 171 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 5353208 Table: 2 of 4

Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Ferro Corporation, but it was not reported if

the BBP was analytically verified. The BBP did not come with a certificate of analysis.
Metric 3: Test Substance Purity High The purity of the BBP was reported to be 98.3%.

Domain 2: Test Design
Metric 4: Negative Controls Low Study authors reported that the solvent control was started on June 1, 2006, but the

negative control was started on June 7, 2006. This study was 126+ days long, but the
controls and all treatments were not set up on the exact same days. A low rating was
selected because of the length of the study that allowed for a lot of overlap in the study
duration for all the exposures and controls. But there is concern that the exposures and
all controls were not initiated on the same day.

Metric 5: Negative Control Response High The control responses for the F1 generation were reported in Table and Fig 3.2.2.1.1
for pre-reduction survival and Table and Fig 3.2.2.2.1 for post-reduction survival. The
responses were adequate for the outcome of interest.

Metric 6: Randomized Allocation Medium It was reported that eggs from the treated adult fish were pooled according to treatment
groups. From those pooled groups, the eggs were impartially selected and distributed
5 at a time into replicate tanks. 1-2 weeks after first hatch, the larvae were impartially
reduced to 15 organisms per test chamber.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High 2L volumes of the 250mg/L of BBP stock solution were prepared by mixing 0.5000g

of BBP with TEG, and 2L volumes of the 1000mg/L stock solution were prepared by
adding 2.000g of BBP with TEG. The test system was flow-through. A 2L proportional
equal solvent diluter system was used to distribute the test concentrations to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High All test chambers were reported to be 310 x 230 x 320mm and contained a working vol-
ume of about 15L. The embryos were all maintained in 9cm diameter glass jars with
nitex screening on the bottom with oscillation. Test solutions were delivered at a rate of
at least 5 daily volumes a day. They were kept under a 16L:8D photoperiod at a temper-
ature of 25C.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured using HPLC. Samples were taken on days 1-3 after
the addition of the test substance and then weekly at a minimum. Samples were col-
lected from two alternating replicates. A summary of the exposure analytical data for
Phase 2 can be found in Table 3.1.2.1.
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 126 days/18 weeks post hatch. This was ade-

quate to observe the outcomes of interest.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low There were only 2 exposure groups as well as a control and solvent control. This is

lower than is typical.
Metric 12: Testing at or Below Solubility Limit High The test concentrations were below the water solubility limit. TEG was used as a vehicle

solvent. The study also had a solvent control, and the response for that was appropriate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were reported to be from in-house cultures. Fish for the Phase 1

of the study were reported to be mature adults at 4 months of age. The Phase 2 embryos
were from the Phase 1 adults and were <24h old at the start of the exposure.

Metric 14: Acclimatization and Pretreatment
Conditions

High The fathead minnows were cultured in-house at the performing laboratory. The culture
conditions were similar to the test conditions. Phase 2 test conditions were the same as
Phase 1 test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium The test was initiated with 25 embryos per test chamber and 4 replicates per treatment.
After 1-2 weeks post hatch, the larvae were reduced to 15 larvae per test chamber for the
4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The fatheads were held at 25C with a 16L:8D photoperiod. They were kept in a mixture

of moderately hard freshwater and hard well water. The fry were fed live brine shrimp
2-3 times a day beginning when hatch was observed. As the fish grew, commercial fish
food was added to the diet. Food quantities were increased as the fish grew.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes of
interest–survival/mortality both pre and post-reduction.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The fish were monitored daily both pre reduction and
post reduction.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 21: Statistical Methods High The statistical methods are described in section 2.8 ”Statistical Analyses,” and are ap-

propriate for the outcomes of interest.
Metric 22: Reporting of Data High The control responses and the exposure responses for the F1 generation survival were

reported in Table and Fig 3.2.2.1.1 for pre-reduction survival and Table and Fig 3.2.2.2.1
for post-reduction survival. The responses were adequate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. SD was reported in the tables.

Additional Comments: This evaluation was on the effect of BBP on fathead minnow survival over the span of a 126d exposure. The fatheads were exposed to 2 concentrations
of BBP, 25ug/L and 100ug/L. There were two phases to this study, a 21d exposure to adult fathead minnows and a 126+ day study starting with embryos
from the adults exposed in the first phase. The 126d exposure started with embryos and ended with grown fish. This evaluation was on the mortality for
the Phase 2 organisms.

Overall Quality Determination High
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Ferro Corporation, but it was not reported if

the BBP was analytically verified. The BBP did not come with a certificate of analysis.
Metric 3: Test Substance Purity High The purity of the BBP was reported to be 98.3%.

Domain 2: Test Design
Metric 4: Negative Controls Low Study authors reported that the solvent control was started on June 1, 2006, but the

negative control was started on June 7, 2006. This study was 126+ days long, but the
controls and all treatments were not set up on the exact same days. A low rating was
selected because of the length of the study that allowed for a lot of overlap in the study
duration for all the exposures and controls. But there is concern that the exposures and
all controls were not initiated on the same day.

Metric 5: Negative Control Response High The control responses for the F1 generation were reported in Table and Fig 3.3.1.1 for
female body length and Table and Fig 3.3.2.1 for male body length. Control results
for female and male weights were reported in Tables and Figures 3.4.1.1 and 3.4.2.1
respectively. The responses were adequate for the outcome of interest.

Metric 6: Randomized Allocation Medium It was reported that eggs from the treated adult fish were pooled according to treatment
groups. From those pooled groups, the eggs were impartially selected and distributed
5 at a time into replicate tanks. 1-2 weeks after first hatch, the larvae were impartially
reduced to 15 organisms per test chamber.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High 2L volumes of the 250mg/L of BBP stock solution were prepared by mixing 0.5000g

of BBP with TEG, and 2L volumes of the 1000mg/L stock solution were prepared by
adding 2.000g of BBP with TEG. The test system was flow-through. A 2L proportional
equal solvent diluter system was used to distribute the test concentrations to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High All test chambers were reported to be 310 x 230 x 320mm and contained a working vol-
ume of about 15L. The embryos were all maintained in 9cm diameter glass jars with
nitex screening on the bottom with oscillation. Test solutions were delivered at a rate of
at least 5 daily volumes a day. They were kept under a 16L:8D photoperiod at a temper-
ature of 25C.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured using HPLC. Samples were taken on days 1-3 after
the addition of the test substance and then weekly at a minimum. Samples were col-
lected from two alternating replicates. A summary of the exposure analytical data for
Phase 2 can be found in Table 3.1.2.1.
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 126 days/18 weeks post hatch. This was ade-

quate to observe the outcomes of interest.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low There were only 2 exposure groups as well as a control and solvent control. This is

lower than is typical.
Metric 12: Testing at or Below Solubility Limit High The test concentrations were below the water solubility limit. TEG was used as a vehicle

solvent. The study also had a solvent control, and the response for that was appropriate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were reported to be from in-house cultures. Fish for the Phase 1

of the study were reported to be mature adults at 4 months of age. The Phase 2 embryos
were from the Phase 1 adults and were <24h old at the start of the exposure.

Metric 14: Acclimatization and Pretreatment
Conditions

High The fathead minnows were cultured in-house at the performing laboratory. The culture
conditions were similar to the test conditions. Phase 2 test conditions were the same as
Phase 1 test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium The test was initiated with 25 embryos per test chamber and 4 replicates per treatment.
After 1-2 weeks post hatch, the larvae were reduced to 15 larvae per test chamber for the
4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The fatheads were held at 25C with a 16L:8D photoperiod. They were kept in a mixture

of moderately hard freshwater and hard well water. The fry were fed live brine shrimp
2-3 times a day beginning when hatch was observed. As the fish grew, commercial fish
food was added to the diet. Food quantities were increased as the fish grew.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes of
interest–growth in terms of length and body weight.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. After 126 days, the fish were euthanized and measured
using a millimeter scale from mouth to caudal peduncle. Weights were taken using an
electronic balance.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 21: Statistical Methods High The statistical methods are described in section 2.8 ”Statistical Analyses,” and are ap-

propriate for the outcomes of interest.
Metric 22: Reporting of Data High The control responses and the exposure responses for the F1 generation length and

weight were reported in Table and Fig 3.3.1.1 for female body length and Table and
Fig 3.3.2.1 for male body length. Results for female and male weights were reported in
Tables and Figures 3.4.1.1 and 3.4.2.1 respectively.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. SD was reported in the tables.

Additional Comments: This evaluation was on the effect of BBP on fathead minnow growth over the span of a 126d exposure. The fatheads were exposed to 2 concentrations of
BBP, 25ug/L and 100ug/L. There were two phases to this study, a 21d exposure to adult fathead minnows and a 126+ day study starting with embryos from
the adults exposed in the first phase. The 126d exposure started with embryos and ended with grown fish. This evaluation was on length and weight growth
outcomes.

Overall Quality Determination High
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Mechanistic-Biomarkers (exposure and effect)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Ferro Corporation, but it was not reported if

the BBP was analytically verified. The BBP did not come with a certificate of analysis.
Metric 3: Test Substance Purity High The purity of the BBP was reported to be 98.3%.

Domain 2: Test Design
Metric 4: Negative Controls Low Study authors reported that the solvent control was started on June 1, 2006, but the

negative control was started on June 7, 2006. This study was 126+ days long, but the
controls and all treatments were not set up on the exact same days. A low rating was
selected because of the length of the study that allowed for a lot of overlap in the study
duration for all the exposures and controls. But there is concern that the exposures and
all controls were not initiated on the same day.

Metric 5: Negative Control Response High The control responses for the F1 generation for plasma vitellogenin levels was reported
in Table and Figure 3.7.1 for the females and 3.7.2.for the males.

Metric 6: Randomized Allocation Medium It was reported that eggs from the treated adult fish were pooled according to treatment
groups. From those pooled groups, the eggs were impartially selected and distributed
5 at a time into replicate tanks. 1-2 weeks after first hatch, the larvae were impartially
reduced to 15 organisms per test chamber.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High 2L volumes of the 250mg/L of BBP stock solution were prepared by mixing 0.5000g

of BBP with TEG, and 2L volumes of the 1000mg/L stock solution were prepared by
adding 2.000g of BBP with TEG. The test system was flow-through. A 2L proportional
equal solvent diluter system was used to distribute the test concentrations to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High All test chambers were reported to be 310 x 230 x 320mm and contained a working vol-
ume of about 15L. The embryos were all maintained in 9cm diameter glass jars with
nitex screening on the bottom with oscillation. Test solutions were delivered at a rate of
at least 5 daily volumes a day. They were kept under a 16L:8D photoperiod at a temper-
ature of 25C.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured using HPLC. Samples were taken on days 1-3 after
the addition of the test substance and then weekly at a minimum. Samples were col-
lected from two alternating replicates. A summary of the exposure analytical data for
Phase 2 can be found in Table 3.1.2.1.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 126 days/18 weeks post hatch. This was ade-
quate to observe the outcomes of interest.
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Mechanistic-Biomarkers (exposure and effect)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low There were only 2 exposure groups as well as a control and solvent control. This is

lower than is typical.
Metric 12: Testing at or Below Solubility Limit High The test concentrations were below the water solubility limit. TEG was used as a vehicle

solvent. The study also had a solvent control, and the response for that was appropriate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fathead minnows were reported to be from in-house cultures. Fish for the Phase 1

of the study were reported to be mature adults at 4 months of age. The Phase 2 embryos
were from the Phase 1 adults and were <24h old at the start of the exposure.

Metric 14: Acclimatization and Pretreatment
Conditions

High The fathead minnows were cultured in-house at the performing laboratory. The culture
conditions were similar to the test conditions. Phase 2 test conditions were the same as
Phase 1 test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium The test was initiated with 25 embryos per test chamber and 4 replicates per treatment.
After 1-2 weeks post hatch, the larvae were reduced to 15 larvae per test chamber for the
4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The fatheads were held at 25C with a 16L:8D photoperiod. They were kept in a mixture

of moderately hard freshwater and hard well water. The fry were fed live brine shrimp
2-3 times a day beginning when hatch was observed. As the fish grew, commercial fish
food was added to the diet. Food quantities were increased as the fish grew.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes of
interest–changes in plasma vitellogenin levels due to BBP exposure.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Vitellogenin levels were measured using a Biosense
Laboratories AS ELISA kit from Cayman Chemical. Blood was collected from the fish
at the end of the study after weights were taken by severing the caudal peduncle and
collecting blood from the caudal artery. A heparinized micro-hematocrit capillary tube
was used for this.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
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Study Citation: ABC, (2008). Determination of the effect of butyl benzyl phthalate (BBP) on the development, growth and reproduction of the fathead minnow (Pimephales
promelas).

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Embryo
Health Outcome: Mechanistic-Biomarkers (exposure and effect)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353208

Domain Metric Rating Comments
Metric 21: Statistical Methods High The statistical methods are described in section 2.8 ”Statistical Analyses,” and are ap-

propriate for the outcomes of interest.
Metric 22: Reporting of Data High The control responses and the exposure responses for the F1 generation plasma vitel-

logenin levels were reported in Table and Figure 3.7.1 for the females and 3.7.2.for the
males.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in the
tables.

Additional Comments: This evaluation was on the effect of BBP on fathead minnow survival over the span of a 126d exposure. The fatheads were exposed to 2 concentrations of
BBP, 25ug/L and 100ug/L. There were two phases to this study, a 21d exposure to adult fathead minnows and a 126+ day study starting with embryos from
the adults exposed in the first phase. The 126d exposure started with embryos and ended with grown fish. This evaluation was on the mechanistic outcome
of vitellogenin levels.

Overall Quality Determination High
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Study Citation: LeBlanc, G. (1984). Comparative structure—Toxicity relationships between acute and chronic effects to aquatic organisms. :235-260.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5352372

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low BBP was only identified by name in this report.
Metric 2: Test Substance Source Low Neither the source nor analytical verification of the identity of the BBP were reported.
Metric 3: Test Substance Purity Low The purity of the BBP used was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control and solvent control were used in the BBP test.
Metric 5: Negative Control Response High Growth (length and weight) was normal in the control groups.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium Few details were reported on the embryo-larval test procedures. No details were given

on test media preparation. It was stated that they followed standard procedures outlined
in Benoit et al. 1982 and US EPA 1972. Test concentrations were measured on a weekly
basis, and results were shown with measured mean concentrations. Vessel material was
not reported.

Metric 8: Consistency of Exposure
Administration

Medium Proportional diluters were used to deliver test solutions to the aquaria. No other details
regarding exposure administration were reported, but it is stated that standard procedures
were followed according to Benoit et al. 1982 and US EPA 1972.

Metric 9: Measurement of Test Substance
Concentration

Medium Exposure concentrations were confirmed through weekly analyses using either a gas or
liquid chromatograph. Individual exposure measurements were not shown but means of
the measured concentrations were reported in Table 6.

Metric 10: Exposure Duration and Frequency High The exposure ran for 30 days post-hatch and that was adequate to assess growth.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The spacing of exposure concentrations was adequate to determine significant effects in

growth of fathead minnow larvae.
Metric 12: Testing at or Below Solubility Limit High The solvent concentration was not reported but the solvent control response was not

significantly different than the negative control response, and exposure concentrations
were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the fathead minnows was not reported and very little information was

given about the test organisms, other than their life stage.
Metric 14: Acclimatization and Pretreatment

Conditions
Low Acclimation and pretreatment conditions were not reported.
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Study Citation: LeBlanc, G. (1984). Comparative structure—Toxicity relationships between acute and chronic effects to aquatic organisms. :235-260.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Larvae
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5352372

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Low The number of test organisms was not reported, and there was only one replicate per

group.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Organism housing and environmental conditions throughout the exposure were not

reported.
Metric 17: Outcome Assessment Methodology High Growth (length and weight) was assessed after 30 days. The MATC calculation was

described in the Materials and Methods section on page 3 of the report.
Metric 18: Consistency of Outcome

Assessment
High This outcome was assessed consistently across the treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low No information was reported on acclimatization of the test organisms prior to the expo-

sure start, and no information was reported on environmental conditions throughout the
exposure.

Metric 20: Outcomes Unrelated to Exposure Medium No information was reported to suggest that there were differences in animal attrition or
health among treatment groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Significant effects were determined using analysis of variance and Dunnett’s procedure

(Steel and Torrie 1960), but the statistical program used was not reported. Sufficient data
were provided so that independent statistical analysis could be conducted.

Metric 22: Reporting of Data High Table 6 presents the BBP exposure results (embryo % hatch, larvae survival, larvae
length and larvae weight). The MATC value was calculated using the growth (length)
geometric mean of the LOEC and the highest observed NOEC.

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: Only chronic data for BBP are evaluated and extracted from HERO ID 5352372. Other data are evaluated and extracted from HERO ID 1337260. This
specific evaluation assessed the MATC (maximum acceptable toxicant concentration) calculation. The MATC is used to assess chronic toxicity looking at
the geometric mean of the lowest exposure concentration causing a significant effect on one of the parameters measured and of the highest concentration
causing no measurable effect on the parameters. Therefore, the MATC is an estimate of the threshold effect concentration. In this case the parameter used
in the MATC calculation was length measurements of the fhm larvae.

Overall Quality Determination Medium
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Salmo mykiss; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance nomenclature was reported without a CASRN.
Metric 2: Test Substance Source Low The test substance was reported as provided by the manufacturer from commercially

available batches. The manufacture name and batch number were not provided. No
analytical data was reported.

Metric 3: Test Substance Purity High There was at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was reported.
Metric 5: Negative Control Response High The control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described. However, the headspace or the measures

taken to prevent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

High Sample extracts were analyzed by gas chromatography at the start and the end of the
test.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure were appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High An appropriate acclimation period for the test was reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Salmo mykiss; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High The environmental conditions were consistent across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Jarmołowicz, S., Demska-Zakęś, K., Zakęś, Z. (2014). Impact of butyl benzyl phthalate on development of the reproductive system of European pikeperch,
Sander lucioperca (L.). Acta Veterinaria Hungarica 62(3):397-407.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Fish; Sander lucioperca; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298076

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name (Butyl benzyl phthalate).
Metric 2: Test Substance Source Low The test substance was obtained from Sigma-Aldrich.
Metric 3: Test Substance Purity Low The purity and/or grade of test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response Medium The biological response of the negative control group was reported as ”not observed to

impact fish survival...(P>0.05).”
Metric 6: Randomized Allocation Low The study did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit N/A The exposure was via diet.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The original source of the parental test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium The study reported a 2-week adaptation period, but the conditions during this period

were not reported.
Metric 15: Number of Organisms and

Replicates per Group
Low The numbers of test organisms was reported, (240 fish in total divided by six tanks, for a

total of 40 fish per exposure) but no replication was reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The environmental conditions of the test system were most likely conducive to the main-

tenance of organism health, but the actual measured condition values for control and
exposed vessels were not reported.
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Study Citation: Jarmołowicz, S., Demska-Zakęś, K., Zakęś, Z. (2014). Impact of butyl benzyl phthalate on development of the reproductive system of European pikeperch,
Sander lucioperca (L.). Acta Veterinaria Hungarica 62(3):397-407.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Fish; Sander lucioperca; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298076

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Medium The outcome assessment methodology reported the intended outcome of interest, but

few details were provided.
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among study groups that could influence the out-

come assessment - physiochemical parameters of the water and light intensity were kept
at stated parameters during the experiment in all exposure groups.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data Low Data for exposure-related findings were not shown for each treatment and control group,

but results were described in the text.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Jarmołowicz, S., Demska-Zakęś, K., Zakęś, Z. (2014). Impact of butyl benzyl phthalate on development of the reproductive system of European pikeperch,
Sander lucioperca (L.). Acta Veterinaria Hungarica 62(3):397-407.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Fish; Sander lucioperca; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298076

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The test substance was obtained from Sigma-Aldrich.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and was reasonable.
Metric 6: Randomized Allocation Low The study did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit N/A The exposure was via diet.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The original source of the parental test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium The study reported a 2-week adaptation period, but the conditions during this period

were not reported.
Metric 15: Number of Organisms and

Replicates per Group
Low The numbers of test organisms was reported, (240 fish in total divided by six tanks, for a

total of 40 fish per exposure) but no replication was reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The environmental conditions of the test system were most likely conducive to the main-

tenance of organism health, but the actual measured condition values for control and
exposed vessels were not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcomes of interest.
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.
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Study Citation: Jarmołowicz, S., Demska-Zakęś, K., Zakęś, Z. (2014). Impact of butyl benzyl phthalate on development of the reproductive system of European pikeperch,
Sander lucioperca (L.). Acta Veterinaria Hungarica 62(3):397-407.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Fish; Sander lucioperca; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298076

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among study groups that could influence the out-

come assessment - physiochemical parameters of the water and light intensity were kept
at stated parameters during the experiment in all exposure groups.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were shown for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: The evaluation was for length, weight, and condition.

Overall Quality Determination Medium
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Study Citation: Jarmołowicz, S., Demska-Zakęś, K., Zakęś, Z. (2014). Impact of butyl benzyl phthalate on development of the reproductive system of European pikeperch,
Sander lucioperca (L.). Acta Veterinaria Hungarica 62(3):397-407.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Fish; Sander lucioperca; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298076

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The test substance was obtained from Sigma-Aldrich.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response Medium The biological response of the negative control group was reported and was reasonable;

some results were in text or figure format.
Metric 6: Randomized Allocation Low The researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit N/A The exposure was via diet.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The original source of the parental test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium The study reported a 2-week adaptation period, but the conditions during this period

were not reported.
Metric 15: Number of Organisms and

Replicates per Group
Low The numbers of test organisms was reported, (240 fish in total divided by six tanks, for a

total of 40 fish per exposure) but no replication was reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of the test system were most likely conducive to the main-

tenance of organism health, but the actual measured condition values for control and
exposed vessels were not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcomes of interest.
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Study Citation: Jarmołowicz, S., Demska-Zakęś, K., Zakęś, Z. (2014). Impact of butyl benzyl phthalate on development of the reproductive system of European pikeperch,
Sander lucioperca (L.). Acta Veterinaria Hungarica 62(3):397-407.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Fish; Sander lucioperca; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2298076

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among study groups that could influence the out-

come assessment - physiochemical parameters of the water and light intensity were kept
at stated parameters during the experiment in all exposure groups.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data Medium Data for exposure-related findings were shown for each treatment and control group for

some measurements. Other results were in the text or figures.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for sex ratio and sexual development.

Overall Quality Determination Medium
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations.
Metric 8: Consistency of Exposure

Administration
Low The study provided no details on the exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured or measurements were not reported.

Metric 10: Exposure Duration and Frequency Low The duration of the exposure was available in table form and was suitable for a prelimi-
nary test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and spacing of exposure levels were suitable for a dose
response.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source

(Xenopus 1).
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Low Replicates were not used. There 10 organisms per tank.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The environmental conditions of the test system were conducive to the maintenance of

organism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High Details regarding the execution of the study protocol for outcome assessment were not

reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Sufficient data were provided to conduct an independent statistical analysis.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: The data for this rangefinding study can be found beginning on P.287 of the report. This is for the behavioral outcomes reported.

Overall Quality Determination Medium

Page 192 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 10063055 Table: 2 of 2

Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations.
Metric 8: Consistency of Exposure

Administration
Low The study provided no details on exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured or measurements were not reported.

Metric 10: Exposure Duration and Frequency Low The duration of the exposure was available in table form and was suitable for a prelimi-
nary test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were suitable for a
dose response.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source

(Xenopus 1).
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Low Replicates were not used. There were 10 organisms per tank.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Details regarding the execution of the study protocol for outcome assessment were not

reported.
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Sufficient data were provided to conduct an independent statistical analysis.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: The data for this rangefinding study can be found beginning on P.287 of the report.

Overall Quality Determination Medium
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were suitable for a
dose response.

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source

(Xenopus 1).
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 20 organisms per tank with 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High Any unexpected outcomes were satisfactorily explained.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were suitable for a
dose response.

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source

(Xenopus 1).
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 20 organisms per tank with 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The environmental conditions of the test system were conducive to the maintenance of

organism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Continued on next page . . .
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High Any unexpected outcomes were satisfactorily explained.

Additional Comments: None

Overall Quality Determination High

Page 198 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 10063055 Table: 3 of 4

Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Endocrine
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were suitable for a
dose response.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source

(Xenopus 1).
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 20 organisms per tank with 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Continued on next page . . .
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Endocrine
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High Any unexpected outcomes were satisfactorily explained.

Additional Comments: This form is for the thyroid gland histopathology.

Overall Quality Determination High
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98.8%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were suitable for a
dose response.

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source

(Xenopus 1).
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 20 organisms per tank with 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Continued on next page . . .
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Study Citation: Battelle, (2018). 21-d Amphibian Metamorphosis Assay (AMA) of benzyl butyl phthalate with African clawed frog, Xenopus laevis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Amphibian; Xenopus laevis; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10063055

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High Any unexpected outcomes were satisfactorily explained.

Additional Comments: This is for the behavioral outcomes reported in Table 24.

Overall Quality Determination High
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Study Citation: Cruciani, V., Iovine, C., Thomé, J. P., Joaquim-Justo, C. (2015). Impact of three phthalate esters on the sexual reproduction of the Monogonont rotifer,
Brachionus calyciflorus. Ecotoxicology 25(1):192-200.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Other Invertebrate (e.g., sea urchins, ciliates, rotifers); Brachionus calyciflorus; Pallas; Larvae
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3070931

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified only by the chemical name. No other information was
provided.

Metric 2: Test Substance Source Low The test substance was obtained from Sigma Aldrich, Germany, but the test substance
identity was not analytically verified by the performing laboratory.

Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group (i.e. all

conditions equal except chemical exposure). Both water and solvent controls were used.
Metric 5: Negative Control Response High The biological responses of the controls were reported and were adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations and/or minimize loss of the test substance before and during the
exposure. Concentrations of the test substance were not measured during the study.

Metric 8: Consistency of Exposure
Administration

Medium Details of the initial exposure administration were reported but details of the exposure
administration past 48 hours were not clearly reported. It was reported that at 48 hours,
rotifers were transferred to new test media, and at 48, 72 and 96 hours, tubes were emp-
tied into a glass petri dish for counting males and females, but no details given were on
how the experiment was continued until 96 hours.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type and/or outcomes of interest.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 3 exposure groups for BBP, and 5 replicates were run for each concentration.

Metric 12: Testing at or Below Solubility Limit Medium DEHP concentrations were potentially higher than the water solubility limit. However,
the solvent concentration was appropriate (i.e., no effects on biological responses were
observed in the solvent control and no interactions were expected between the solvent
and test substance).

Domain 4: Test Organism

Continued on next page . . .
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Study Citation: Cruciani, V., Iovine, C., Thomé, J. P., Joaquim-Justo, C. (2015). Impact of three phthalate esters on the sexual reproduction of the Monogonont rotifer,
Brachionus calyciflorus. Ecotoxicology 25(1):192-200.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Other Invertebrate (e.g., sea urchins, ciliates, rotifers); Brachionus calyciflorus; Pallas; Larvae
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3070931

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized and/or whether pre-

treatment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Medium The numbers of test organisms and replicates were reported and sufficient to character-

ize toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions and food were conducive to the mainte-

nance of health. It was reported that the population growth rate at 48 h in the control was
greater than 0.7, which is indicative of healthy conditions.

Metric 17: Outcome Assessment Methodology Medium The outcome assessment methodology addressed or reported the intended outcome(s)
of interest. Population growth rate was determined by counting non-ovigerous females
and amictic ovigerous females. In the paper and the cited reference (Preston et al. 2000),
it was reported that test tube contents were emptied into a petri dish at 48 and 72 hours,
but there were no details given regarding the methods for continuing the experiment
until 96 hours.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study on outcomes unrelated to the exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were clearly described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: The effect of BBP on asexual reproduction is evaluated in this form. BBP negatively impacted population growth rate (measure of asexual reproduction) at
1 mg/L and 2 mg/L at 48 and 72 hours and at 2 mg/L at 96 hours.

Overall Quality Determination Medium
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Study Citation: Cruciani, V., Iovine, C., Thomé, J. P., Joaquim-Justo, C. (2015). Impact of three phthalate esters on the sexual reproduction of the Monogonont rotifer,
Brachionus calyciflorus. Ecotoxicology 25(1):192-200.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Other Invertebrate (e.g., sea urchins, ciliates, rotifers); Brachionus calyciflorus; Pallas; Larvae
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3070931

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Test substance was identified only by the chemical name. No other information was
provided.

Metric 2: Test Substance Source Low The test substance was obtained from Sigma Aldrich, Germany, but the test substance
identity was not analytically verified by the performing laboratory.

Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group (i.e. all

conditions equal except chemical exposure). Both water and solvent controls were used.
Metric 5: Negative Control Response High The biological responses of the controls were reported and were adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations and/or minimize loss of the test substance before and during the
exposure. Concentrations of the test substance were not measured during the study.

Metric 8: Consistency of Exposure
Administration

Medium Details of the initial exposure administration were reported, but details of the exposure
administration past 48 hours were not clearly reported. It was reported that at 48 hours,
rotifers were transferred to new test media, and at 48, 72 and 96 hours, tubes were emp-
tied into a glass petri dish for counting males and females, but no details were given on
how the experiment was continued until 96 hours.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type and/or the outcomes of interest.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 3 exposure groups for BBP, and five replicates were run for each concentra-
tion.

Metric 12: Testing at or Below Solubility Limit High The solvent concentration was appropriate (i.e., no effects on biological responses were
observed in the solvent control and no interactions were expected between the solvent
and test substance).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized and/or whether pre-

treatment conditions were the same for control and exposed groups.

Continued on next page . . .
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Study Citation: Cruciani, V., Iovine, C., Thomé, J. P., Joaquim-Justo, C. (2015). Impact of three phthalate esters on the sexual reproduction of the Monogonont rotifer,
Brachionus calyciflorus. Ecotoxicology 25(1):192-200.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Other Invertebrate (e.g., sea urchins, ciliates, rotifers); Brachionus calyciflorus; Pallas; Larvae
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3070931

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Medium The numbers of test organisms and replicates were reported and sufficient to character-

ize toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions and food were conducive to maintenance

of health. It was reported that the population growth rate at 48 h in the control was
greater than 0.7, which is indicative of healthy conditions.

Metric 17: Outcome Assessment Methodology Uninformative The outcome assessment methodology for sexual reproduction was flawed. As asexual
reproduction was negatively impacted by BBP exposure, the direct effect of BBP on
sexual reproduction parameters (mixis rate, fertilization rate and resting egg production)
could not be established. In a subsequent experiment conducted with a fixed number of
mating individuals, the authors found that BBP had no direct effects on sexual reproduc-
tion.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study on outcomes unrelated to the exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were clearly described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: The effect of BBP on sexual reproduction is evaluated in this form, including using fixed numbers of mating individuals. Without the use of fixed numbers,
BBP negatively impacted mixis rate, fertilization rate, and resting egg production (measures of sexual reproduction). However, the study authors reported
that this was not a direct effect of BBP exposure, and there was an experimental bias.With the use of fixed numbers of mating individuals, BBP had no
direct effects on mixis and fertilization rates at 0.5 ml/L and 1 mg/L.

Overall Quality Determination Uninformative
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Study Citation: Zhao, L. L., Xi, Y. L., Huang, L., Zha, C. W. (2009). Effects of three phthalate esters on the life-table demography of freshwater rotifer Brachionus
calyciflorus Pallas. Aquatic Ecology 43(2):395-402.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Brachionus calyciflorus; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1336226

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name.
Metric 2: Test Substance Source High The source of the test substance was Sigma Aldrich (Germany). The test substance

identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >=97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure was reported and appropriate for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of the exposure levels were adequate

for a dose response.
Metric 12: Testing at or Below Solubility Limit Medium The concentrations exceeded solubility, but solvents at an appropriate level aided in

dissolution.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium There are minor reservations regarding the source of test the organisms that are unlikely

to have a substantial impact on results. The eggs were collected in sediments of Lake
Jinghu and cultured in the lab.

Metric 14: Acclimatization and Pretreatment
Conditions

Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Zhao, L. L., Xi, Y. L., Huang, L., Zha, C. W. (2009). Effects of three phthalate esters on the life-table demography of freshwater rotifer Brachionus
calyciflorus Pallas. Aquatic Ecology 43(2):395-402.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Brachionus calyciflorus; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1336226

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Zhao, L. L., Xi, Y. L., Huang, L., Zha, C. W. (2009). Effects of three phthalate esters on the life-table demography of freshwater rotifer Brachionus
calyciflorus Pallas. Aquatic Ecology 43(2):395-402.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Brachionus calyciflorus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1336226

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name.
Metric 2: Test Substance Source High The source of the test substance was Sigma Aldrich (Germany). The test substance

identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >=97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure was reported and appropriate for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were adequate for a

dose response.
Metric 12: Testing at or Below Solubility Limit Medium The concentrations exceeded solubility, but solvents at an appropriate level aided in

dissolution.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium There are minor reservations regarding the source of the test organisms that are unlikely

to have a substantial impact on results.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: Zhao, L. L., Xi, Y. L., Huang, L., Zha, C. W. (2009). Effects of three phthalate esters on the life-table demography of freshwater rotifer Brachionus
calyciflorus Pallas. Aquatic Ecology 43(2):395-402.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Brachionus calyciflorus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1336226

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis elegans mortality
test using passive dosing. Environmental Health and Toxicology 26:e2011015.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Bristol strain N2; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1249864

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls Low A solvent control was used for the conventional assay.
Metric 5: Negative Control Response Medium The biological response of the conventional negative control group was reported and

reasonable for the assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations. Authors reported that vessels were 24-well plates, but the material
of the plate was not reported.

Metric 8: Consistency of Exposure
Administration

Medium This test was a one time dose, but the method consistency was difficult to determine.

Metric 9: Measurement of Test Substance
Concentration

Medium Exposure concentrations were measured using appropriate analytical technologies and
methods but deviated from nominal values.

Metric 10: Exposure Duration and Frequency Medium This test was shorter than a standard test duration.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium The number of exposure groups and the spacing of exposure levels were suitable for

chemical solubility, but they didn’t provide a dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium The study did not specify whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low Authors reported approximately there were 10 organisms per treatment; triplicates were

used.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
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Study Citation: Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis elegans mortality
test using passive dosing. Environmental Health and Toxicology 26:e2011015.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Bristol strain N2; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1249864

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported. There was no mention

of prodding or any other examination method.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were lim-

ited.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low The only statistical analysis reported was the percentage of pooling for replicates.
Metric 22: Reporting of Data Medium Pooled values were reported.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments: This evaluation was for the conventional test mortality outcome.

Overall Quality Determination Medium

Page 212 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1249864 Table: 2 of 4

Study Citation: Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis elegans mortality
test using passive dosing. Environmental Health and Toxicology 26:e2011015.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Bristol strain N2; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1249864

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls Low A solvent control was used for the conventional assay, so control values were presented,

but several aspects were quite different from the passive assay.
Metric 5: Negative Control Response Medium The biological response of the conventional negative control group was reported and

reasonable for the assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations. Authors reported that vessels were 24-well plates, but the material
of the plate was not reported.

Metric 8: Consistency of Exposure
Administration

Medium The test was a one time dose, but the method consistency was difficult to determine.

Metric 9: Measurement of Test Substance
Concentration

Medium Exposure concentrations were measured using appropriate analytical technologies and
methods but deviated from nominal values.

Metric 10: Exposure Duration and Frequency Medium The test duration was shorter than a standard test duration.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium The number of exposure groups and the spacing of exposure levels were suitable for

chemical solubility, but they didn’t provide a dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium The study did not specify whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low Authors reported there were approximately 10 organisms per treatment; triplicates were

used.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
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Study Citation: Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis elegans mortality
test using passive dosing. Environmental Health and Toxicology 26:e2011015.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Bristol strain N2; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1249864

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported. There was no mention

of prodding or another examination method.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were lim-

ited.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low The only statistical analysis reported was the percentage of pooling for the replicates.
Metric 22: Reporting of Data Medium Pooled values were reported.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments: This evaluation was for passive test mortality outcome.

Overall Quality Determination Medium
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Study Citation: Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis elegans mortality
test using passive dosing. Environmental Health and Toxicology 26:e2011015.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Bristol strain N2; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1249864

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls High A solvent control was used for the conventional assay.
Metric 5: Negative Control Response Medium The biological response of the conventional negative control group was reported and

reasonable for assessed outcomes, but some treatments had lower abnormal responses.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations. Authors reported that vessels were 24-well plates, but they did not
report the material of this plate.

Metric 8: Consistency of Exposure
Administration

Medium It was reported there was a one time dose, but the method consistency was difficult to
determine.

Metric 9: Measurement of Test Substance
Concentration

Medium Exposure concentrations were measured using appropriate analytical technologies and
methods but deviated from nominal values.

Metric 10: Exposure Duration and Frequency Medium This test was shorter than the standard test duration.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium The number of exposure groups and the spacing of exposure levels were suitable for

chemical solubility but didn’t provide a dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium The study did not specify whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low Authors reported approximately 10 organisms per treatment; triplicates were used.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
Metric 17: Outcome Assessment Methodology Low Abnormal behavior was not defined.
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Study Citation: Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis elegans mortality
test using passive dosing. Environmental Health and Toxicology 26:e2011015.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Bristol strain N2; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1249864

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were not

reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow for a comparison of environmen-

tal conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low The only statistical analysis reported was the percentage of pooling for the replicates.
Metric 22: Reporting of Data Medium Pooled values were reported.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments: This evaluation was for the conventional test behavioral outcome.

Overall Quality Determination Medium
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Study Citation: Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis elegans mortality
test using passive dosing. Environmental Health and Toxicology 26:e2011015.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Bristol strain N2; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1249864

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls Low A solvent control was used for the conventional assay, so control values are presented,

but several aspects are quite different from the passive assay.
Metric 5: Negative Control Response Medium The biological response of the conventional negative control group was reported and

reasonable for assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations. Authors reported that vessels were 24-well plates, but they did not
report the material of this plate.

Metric 8: Consistency of Exposure
Administration

Medium This was a one time dose, but the method consistency was difficult to determine.

Metric 9: Measurement of Test Substance
Concentration

Medium Exposure concentrations were measured using appropriate analytical technologies and
methods but deviated from the nominal values.

Metric 10: Exposure Duration and Frequency Medium This test was shorter than the standard test duration.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium The number of exposure groups and the spacing of exposure levels were suitable for

chemical solubility, but they didn’t provide a dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium The study did not specify whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low Authors reported approximately 10 organisms per treatment; triplicates were used.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
Metric 17: Outcome Assessment Methodology Low Abnormal behavior was not defined.
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Study Citation: Kwon, H. C., Roh, J. Y., Lim, D., Choi, J., Kwon, J. H. (2011). Maintaining the constant exposure condition for an acute caenorhabditis elegans mortality
test using passive dosing. Environmental Health and Toxicology 26:e2011015.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Bristol strain N2; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1249864

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were not

reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow for a comparison of environmen-

tal conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low The only reported statistical analysis was the percentage of pooling for replicates.
Metric 22: Reporting of Data Medium Pooled values were reported.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments: This evaluation was for the passive test behavioral outcome.

Overall Quality Determination Medium
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Study Citation: Monsanto, (1982). Acute toxicity of santicizer 160 to Chironomus tentans.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359257

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The test substance was identified by CASRN and by name on the cover sheet for this
PDF. The coversheet is not part of the original submission. The report never lists the
chemical name or CASRN.

Metric 2: Test Substance Source Low It was reported that the test substance was from R. Radue. It is unclear who or what this
is. It was not reported if the BBP was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control and a solvent control.
Metric 5: Negative Control Response High The control group experienced 10% immobilization at both 24 and 48 hours. The nega-

tive control response was reported in Table 3 as well as in the Appendix containing the
raw data. The solvent control response was 0 % immobilization at the two time points
(24, 48 hrs).

Metric 6: Randomized Allocation Low It was not reported how the C. tentans were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low It was not reported how the test media was prepared. The test system was not described

in detail. The material for test chambers was not detailed.
Metric 8: Consistency of Exposure

Administration
Low Reporting omissions are likely to have a substantial impact on results. The test vessels

and test volumes were not reported.
Metric 9: Measurement of Test Substance

Concentration
Low It was not reported if the test volumes were measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium Chironomid acute tests are typically 96h, and this test was 48h. A dose response was
still seen.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 5 test concentrations. The spacing was adequate to see a dose response.

Metric 12: Testing at or Below Solubility Limit High Study authors reported using DMF as a vehicle solvent, and the solvent control response
was adequate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The C. tentans were reported to be cultured in-house and were 2nd instar larva.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report if the culturing conditions were the same as the testing condi-

tions.
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Study Citation: Monsanto, (1982). Acute toxicity of santicizer 160 to Chironomus tentans.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359257

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Low There was 1 organism per test chamber and 10 replicates per test concentration. OECD

235, Chironomus sp., Acute Immobilisation Test details that the minimum number of
test organisms per treatment (and control) is 20.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little information was provided on the testing and culturing conditions. There was no

information provided on feeding or photoperiod. Temperature was reported to be room
temperature. Water quality was reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–immobilization.

Metric 18: Consistency of Outcome
Assessment

High Organisms were assessed for immobilization at 24 and 48h after which EC50 values
were calculated.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods/EC50 calculations were described in the ”Materials and Methods”

section.
Metric 22: Reporting of Data High Exposure data and control data were reported in Table 3 as well as in raw data form in

the appendix.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments: This evaluation was on the acute toxicity of butyl benzyl phthalate on C. tentans, however, the report only details the substance as SANTICIZER 160.
Study authors reported using immobilization as the end result, so this was chosen as the outcome of interest. The sample size per treatments and control
groups are half what is recommended, and there was 10% immobilization within the control population at 24 and 48 hours.

Overall Quality Determination Medium
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Study Citation: SRI International, (1984). Acute toxicity studies on S-160 using two midge species as the test organisms.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359238

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The BBP was identified by CASRN.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity and grade of the BBP were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a negative control and a solvent control containing

acetone.
Metric 5: Negative Control Response High The negative control response was reported in an unlabeled table in the results section

and was adequate for the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the larvae were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High A stock solution was made by dissolving 1.20mL of BBP into 50mL of reagent grade

acetone. Serial dilutions were then performed using the stock solution to prepare the test
concentrations.

Metric 8: Consistency of Exposure
Administration

High All exposures were performed for 48h in 250mL Pyrex beakers with 200mL of test
solution. Each beaker had 5 midge larvae.

Metric 9: Measurement of Test Substance
Concentration

Low The stock solution was analyzed via gas chromatography. Study authors did not report if
the test concentrations were measured. There was some concern that the highest concen-
tration may not have been in solution, but in a fine suspension instead.

Metric 10: Exposure Duration and Frequency Medium Midge acute toxicity studies are typically run for 96h, but these studies were for 48h.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium There were 5 exposure groups reported; however, the highest concentration did not

exhibit complete mortality.
Metric 12: Testing at or Below Solubility Limit Medium Study authors used acetone as a vehicle solvent. They also reported there was some

uncertainty that the highest concentration was completely in solution. It may have been
in a fine suspension.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Both larval species were cultured in-house. It was reported that 2nd and 3rd instar larvae

were used for the tests.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study authors did not report if the pretreatment conditions were the same.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 5 organisms per test chamber, and each exposure concentrations had 4 repli-
cates.

Continued on next page . . .
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Study Citation: SRI International, (1984). Acute toxicity studies on S-160 using two midge species as the test organisms.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359238

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little information was provided on the environmental conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–mortality.
Metric 18: Consistency of Outcome

Assessment
High The larvae were assessed for mortality every 24h for the duration of the study.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High It was reported in the data sheets that probit method was used to determine LC50 values.
Metric 22: Reporting of Data High Exposure related results and control responses were all reported in an unlabeled table in

the results section.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments: This portion of the evaluation was on the acute toxicity of BBP to the midge C. tentans. Mortality was selected as the outcome of interest. There was some
concern that the highest concentration was not fully in solution.

Overall Quality Determination Medium
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Study Citation: Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W., Parkerton, T.
F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 1. Aqueous exposures.
Environmental Toxicology and Chemistry 20(8):1798-1804.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 679312

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name. No CASRN or structure were reported.
Metric 2: Test Substance Source High The source of the phthalate was Aldrich Chemical. The test substance identity was not

analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of exposure and exposure frequency were reported and appropriate for the
study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were adequate for a
dose response.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W., Parkerton, T.
F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 1. Aqueous exposures.
Environmental Toxicology and Chemistry 20(8):1798-1804.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 679312

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data Low Data for exposure-related findings were not shown for each treatment and control group,

but results were described in the text.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W., Parkerton, T.
F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 1. Aqueous exposures.
Environmental Toxicology and Chemistry 20(8):1798-1804.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 679312

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name. There was no CASRN or structure reported.
Metric 2: Test Substance Source High The source of the phthalate was Aldrich Chemical. The test substance identity was not

analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of exposure and exposure frequency were reported and appropriate for the
study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were adequate for a
dose response.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W., Parkerton, T.
F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 1. Aqueous exposures.
Environmental Toxicology and Chemistry 20(8):1798-1804.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 679312

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data Medium Mean data for exposure-related findings were shown for each treatment and control

group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for the mortality of C. tentans exposed to BBP reported in Fig. 1.

Overall Quality Determination High
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance nomenclature was reported without a CASRN.
Metric 2: Test Substance Source Low The test substance was reported as provided by the manufacturer from commercially

available batches. The manufacture name and batch number not provided. No analytical
data was reported.

Metric 3: Test Substance Purity High There was at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was reported.
Metric 5: Negative Control Response High The negative control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described. However, the headspace or the measures

taken to prevent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Sample extracts were analyzed by gas chromatography at the start and the end of the
test. In static studies, the final test concentrations frequently were 50% of the initial con-
centrations. Loss of the phthalate esters was thought to be principally due to adsorption
to the test vessels.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure were appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High An appropriate acclimation period for the test was reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Environmental conditions were consistent across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only the treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: None

Overall Quality Determination High

Page 228 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 5353206 Table: 1 of 2

Study Citation: Barera, Y., Adams, W. J. (1983). Resolving some practical questions about Daphnia acute toxicity tests. :509-518.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353206

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a negative control.
Metric 5: Negative Control Response Low The biological response of the negative control was not reported.
Metric 6: Randomized Allocation Low It was not reported how the Daphnia were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Limited details were provided on the preparation of the test media. The experimental

vessels were 250-mL beakers. It was not reported whether they were glass or plastic
beakers.

Metric 8: Consistency of Exposure
Administration

High All exposures were conducted for 48h with a 8L:16D photoperiod in 250L beakers with
200mL of test solution.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 48h, which is typical of Daphnid acute toxic-
ity tests.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low It was reported that there were at least 5 concentration levels for each exposure, but the
actual concentrations were not reported, so the spacing of the groups was unknown.

Metric 12: Testing at or Below Solubility Limit Low Reporting omissions prevented determination of whether exposure concentrations ex-
ceeded the water solubility limit. The exposure concentrations were not reported, so it
was uncertain if the exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The Daphnia were reported to be from in-lab cultures.
Metric 14: Acclimatization and Pretreatment

Conditions
High Daphnia were from in-house cultures, so pretreatment conditions were the same.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 10 organisms per test chamber and 3 replicates per concentration.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Barera, Y., Adams, W. J. (1983). Resolving some practical questions about Daphnia acute toxicity tests. :509-518.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353206

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Medium The feeding regimen was reported. Well water was used as the diluent. The temperature

was reported to be 21-24C. The photoperiod was reported to be 8L:16D, which is not
typical.

Metric 17: Outcome Assessment Methodology Low The outcome assessment was not clearly reported. EC50 values were calculated, but it
was never explicitly stated what the outcome of interest was. Immobilization is typically
the outcome of interest for these tests however.

Metric 18: Consistency of Outcome
Assessment

Low Details regarding the execution of the study protocol for outcome assessment were lim-
ited. The outcome was never explicitly stated.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium There were possible minor differences among the study groups with respect to environ-

mental conditions. The average and range of water quality parameters were reported in
the results section. Dissolved oxygen varied from 3.9 - 9.8 mg/l and pH from 7.0 - 8.4.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately. EC50 values were

calculated, but the methods were not reported.
Metric 22: Reporting of Data Low Only EC50 values were reported. Immobilization data for all test concentrations were

not reported.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in Ta-

bles 2 and 3.

Additional Comments: This evaluation was on the acute toxicity of BBP under different food and vehicle solvent conditions. The outcome of interest was not explicitly stated,
but immobilization was selected as the outcome of interest as it is the typical endpoint for Daphnid acute toxicity tests. It was reported that at least five test
concentrations and a control were tested but the actual test concentrations were not reported.The ASTM Standard E 729-80 was cited for testing procedures.

Overall Quality Determination Uninformative
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Study Citation: Barera, Y., Adams, W. J. (1983). Resolving some practical questions about Daphnia acute toxicity tests. :509-518.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353206

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a negative control.
Metric 5: Negative Control Response Low The biological response of the negative control was not reported.
Metric 6: Randomized Allocation Low It was not reported how the Daphnia were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Limited details were provided on the preparation of the test media. The experimental

vessels were 250-mL beakers. It was not reported whether they were glass or plastic
beakers.

Metric 8: Consistency of Exposure
Administration

High All exposures were conducted for 48h with a 8L:16D photoperiod in 250L beakers with
200mL of test solution.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 48h, which is typical of Daphnid acute toxic-
ity tests.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low It was reported that there were at least 5 concentration levels for each exposure, but the
actual concentrations were not reported, so the spacing of the groups was unknown.

Metric 12: Testing at or Below Solubility Limit Low Reporting omissions prevented determination of whether exposure concentrations ex-
ceeded the water solubility limit. The exposure concentrations were not reported, so it
was uncertain if the exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The Daphnia were reported to be from in-lab cultures.
Metric 14: Acclimatization and Pretreatment

Conditions
High Daphnia were from in-house cultures, so pretreatment conditions were the same.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 10 organisms per test chamber and 3 replicates per concentration.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The feeding regimen was reported. Well water was used as the diluent. The temperature

was reported to be 21-24C. The photoperiod was reported to be 8L:16D, which is not
typical.

Continued on next page . . .
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Study Citation: Barera, Y., Adams, W. J. (1983). Resolving some practical questions about Daphnia acute toxicity tests. :509-518.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353206

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Low The outcome assessment was not clearly reported. EC50 and NOEC values were calcu-

lated, but it was never explicitly stated what the outcome of interest was. Immobilization
is typically the outcome of interest for these tests however. NOEC results appeared to be
from mortality data.

Metric 18: Consistency of Outcome
Assessment

Low Details regarding the execution of the study protocol for outcome assessment were lim-
ited. The outcome was never explicitly stated.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium There were possible minor differences among the study groups with respect to environ-

mental conditions. The average and range of water quality parameters were reported in
the results section. Dissolved oxygen varied from 3.9 - 9.8 mg/l and pH from 7.0 - 8.4.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately. EC50 values were

calculated, but the methods were not reported.
Metric 22: Reporting of Data Low Only EC50 values were reported. Immobilization data for all test concentrations were

not reported. NOEC values were also reported.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in Ta-

bles 2 and 3.

Additional Comments: This evaluation was on the acute toxicity of BBP under different food and vehicle solvent conditions. The outcome of interest was not explicitly stated, but
immobilization was selected as the outcome of interest as it is the typical endpoint for Daphnid acute toxicity tests. NOEC values apparently used mortality
data. It was reported that at least five test concentrations and a control were tested but the actual test concentrations were not reported.The ASTM Standard
E 729-80 was cited for testing procedures.

Overall Quality Determination Uninformative
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Study Citation: Bionomics„ Springborn (1984). Acute toxicity of fourteen phthalate esters to Daphnia magna (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316223

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The chemical is identified by name and CASRN; no other verification is provided.
Metric 2: Test Substance Source Low The chemicals were provided by the General Electric Company in 1-L amber glass

bottles- no analytical verification or additional information was provided.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group (i.e. all

conditions equal except chemical exposure). There are no limitations that would result
in a substantial impact on results. Authors reported that the control sample at the end of
the test was contaminated, but no further explanation was given. As no mortality was
observed, this contamination was likely only related to the sample and not the entire
control concentration.

Metric 5: Negative Control Response High No mortality or adverse effects were reported in the controls.
Metric 6: Randomized Allocation Medium The test organisms were impartially distributed among test containers.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The experimental system and/or test media preparation methods were adequately re-

ported but did not account for physical-chemical properties, specifically the rapid degra-
dation rate. The authors measured the test concentrations throughout the test, but the rate
of degradation was very high, resulting in an extremely low concentration at the end of
the test relative to the nominal. As a result, the results reported in this test should not
be used as presented by the study authors, as they reflect the measured test concentra-
tion at the beginning of the test, which does not accurately reflect the test concentration
throughout the test. Instead, the mean-measured concentration should be calculated
based on the measured test concentrations at the beginning and end of the test.

Metric 8: Consistency of Exposure
Administration

High Details of the exposure administration were reported, and exposures were administered
consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods. Analytical technologies used were highly sensitive (GC-MS). Analytical
methodologies showed recovery, reproducibility, and measured concentrations were
reported at the beginning and end of the study. Endpoints were based on initial measured
concentrations. These should not be used unless the mean-measured concentration is
calculated using the initial and final measured test concentrations.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type and/or outcome(s) of interest (acute Daphnia study of 48-hour duration).

Continued on next page . . .

Page 233 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1316223 Table: 1 of 1

. . . continued from previous page

Study Citation: Bionomics„ Springborn (1984). Acute toxicity of fourteen phthalate esters to Daphnia magna (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316223

Domain Metric Rating Comments
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low Test concentrations were spaced with the intention of bracketing the limit of solubility,

but the actual measured test concentrations were very low and insufficient to capture an
endpoint.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source (and sex if relevant) of the test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized and/or whether pre-

treatment conditions were the same for control and exposed groups. As excess mortality
was not observed in the controls, this was not determined to adversely affect the out-
come.

Metric 15: Number of Organisms and
Replicates per Group

Low 5 daphnia/replicate is far lower than the guideline required 20 daphnia/replicate.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive

to the maintenance of health, and the biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology Low Significant deficiencies in the reported outcome assessment methodology were identi-

fied. The test was intended to quantify the mortality up to the limit of solubility of the
chemical. This was not accomplished due to the extremely low solubility in the test
medium (which was not explained and not consistent with other published solubility in-
formation) and excessive degradation of the test material. As no mortality was observed,
it was unclear whether the lack of mortality was a result of the lack of exposure due to
degradation, or the toxicity. These results should be interpreted with caution. At a mini-
mum, the endpoint should be recalculated in terms of the mean-measured concentration
rather than the initial measured concentration.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Low Details regarding test organism attrition and outcomes unrelated to exposure (e.g., infec-

tion) were reported for each study group, and there were no differences among groups
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A No mortality was observed, so statistical analysis was not needed.
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Study Citation: Bionomics„ Springborn (1984). Acute toxicity of fourteen phthalate esters to Daphnia magna (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316223

Domain Metric Rating Comments
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group

and were adequate to determine values for the endpoint(s) of interest.
Metric 23: Explanation of Unexpected Outcomes Low The authors did not conduct a solubility test in the test medium that would have ex-

plained why the measured test concentrations were so low in comparison to the reported
solubility of the test material elsewhere.

Additional Comments: This study result should be interpreted with caution. The authors report the endpoints in terms of the measured test concentration at the beginning of the
test. The endpoint should be corrected so that it is calculated in terms of the mean of the measured test concentrations reported at the beginning and end of
the test. Due to the unexplained low solubility of the test material in the medium (and lack of a solvent), caution should be exercised if the results of this
test are interpreted as no effects being observed up to the limit of solubility.

Overall Quality Determination Medium
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Study Citation: Jonsson, S., Baun, A. (2003). Toxicity of mono- and diesters of o-phthalic esters to a crustacean, a green alga, and a bacterium. Environmental Toxicology
and Chemistry 22(12):3037-3043.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Larvae
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789536

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The test substance was identified definitively - nomenclature, CASRN, and structure
were reported.

Metric 2: Test Substance Source High The BBP was purchased from Merck Eurolab (Stockholm, Sweden), but the test sub-
stance identity was NOT analytically verified by the performing laboratory.

Metric 3: Test Substance Purity High The percent purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response Low The biological response of the control group was not clearly reported. It was stated that

tests were repeated if the mortality in the control group exceeded 5%.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations and/or minimize loss of the test substance before and during the
exposure.

Metric 8: Consistency of Exposure
Administration

High Details of the exposure administration were reported, and exposures were administered
consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were measured but not reported.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Uninformative No information is provided on the exposure concentrations and the spacing of exposure
levels.

Metric 12: Testing at or Below Solubility Limit Low Reporting omissions prevented determination of whether exposure concentrations ex-
ceeded the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized and/or whether pre-

treatment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were four replicates per concentration, and 5 animals were used in each replicate.
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Study Citation: Jonsson, S., Baun, A. (2003). Toxicity of mono- and diesters of o-phthalic esters to a crustacean, a green alga, and a bacterium. Environmental Toxicology
and Chemistry 22(12):3037-3043.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Larvae
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789536

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they adequate and

whether differences occurred between control and exposed populations.
Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study on outcomes unrelated to the exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High EC10 and EC50 values were calculated using probit analysis with maximum likelihood

estimation.
Metric 22: Reporting of Data Low Data for exposure-related findings were not shown for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes Low There were no unexpected outcomes.

Additional Comments: The exposure concentrations, spacing of exposure levels, and control response were not reported. Measured concentrations were not reported. Mortality
data were not provided for each of the treatment groups and control. Only 24 and 48 hour EC 10 and EC 50 values were reported.

Overall Quality Determination Uninformative
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Study Citation: Monsanto, (1986). [Sanitized] A measure of the acute toxicity of butyl benzyl phthalate metabolites to Daphnia magna.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140006

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium Only the test chemical name was reported in this reference. Butylbenzyl phthalate was
not tested in this study. In Table 3 footnoted d, it states that data for BBP were previ-
ously reported from seven separate static acute studies, and to see Gledhill et. al. 1980
(HERO ID 1337260) for a published value. In that reference, both the chemical name
and structure are presented.

Metric 2: Test Substance Source Low The source of butylbenzyl phthalate was not reported in this reference. The source is re-
ported in supplemental reference HERO ID 1337260, but a lot number was not provided
and the chemical identity was not reported to be certified or verified.

Metric 3: Test Substance Purity Medium The parent BBP purity was not reported in this reference. In supplemental HERO ID
1337260, it is reported that commercial grade BBP was used.

Domain 2: Test Design
Metric 4: Negative Controls Uninformative There was no mention of a negative control group used in this reference or in supple-

mental HERO ID 1337260.
Metric 5: Negative Control Response Low As a negative control group was not reported. There is also no negative control response

reported.
Metric 6: Randomized Allocation Low It was not reported how the Daphnia magna were allocated to test vessels in either this

reference or supplemental HERO ID 1337260.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low This reference does not cover the study specifics for the butylbenzyl phthalate data in-

cluded. In supplemental HERO ID 1337260, it is stated that the test was static. It is
stated in the Analytical Methods section that concentrated extracts from laboratory stud-
ies were analyzed by gas chromatography, but it is not clear if samples were collected
from the daphnia acute toxicity test for analysis. Few other details are provided.

Metric 8: Consistency of Exposure
Administration

Low This reference does not cover the study specifics for the butylbenzyl phthalate data in-
cluded. Exposure administration details are also not reported in supplemental HERO ID
1337260.

Metric 9: Measurement of Test Substance
Concentration

Low Test concentration measurements were not reported in either this reference or in supple-
mental HERO ID 1337260.

Metric 10: Exposure Duration and Frequency Uninformative The BBP data shown in Table 3 were from acute static studies, and EC50s were gen-
erated for 24 and 48 hours, so they were likely the correct duration. In supplemental
HERO ID 1337260, a 48 hour EC50 is reported, but the exposure duration is not explic-
itly reported.
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Study Citation: Monsanto, (1986). [Sanitized] A measure of the acute toxicity of butyl benzyl phthalate metabolites to Daphnia magna.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140006

Domain Metric Rating Comments
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Uninformative No information is provided on the number of exposure groups and spacing of exposure

levels in either this reference or in supplemental HERO ID 1337260.
Metric 12: Testing at or Below Solubility Limit Low Exposure concentrations and solubility of the parent BBP was not reported or included

in this report or in supplemental HERO ID 1337260.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low It is only mentioned that Daphnia magna were used in the parent BBP exposure. There

are no more details given regarding source, age, etc. in either this reference or supple-
mental HERO ID 1337260.

Metric 14: Acclimatization and Pretreatment
Conditions

Low Acclimation and pretreatment conditions were not reported in either this reference or
supplemental HERO ID 1337260.

Metric 15: Number of Organisms and
Replicates per Group

Low The number of test organisms and replicates was not reported in this reference or in the
supplemental HERO ID 1337260.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not reported in this reference. In supplemental HERO

ID 1337260, it states that daphnia tests were conducted in lake water at 23C (hardness =
110 mg/L; alkalinity = 102 mg/L; pH = 7.8). No other details were reported.

Metric 17: Outcome Assessment Methodology Medium It is inferred from Table 3 that daphnia mortality was assessed at 24 and 48 hours for the
parent BBP. However, this pdf does not give any description of the outcome assessment
methodology. In supplemental HERO ID 1337260, a 48 hour EC50 was reported and
methods for deriving EC50 values are described.

Metric 18: Consistency of Outcome
Assessment

Low This report does not contain details on the outcome assessment methods for the parent
BBP. There is also not any mention of the consistency of the assessment. This pdf does
not cover the study specifics for the butyl benzyl phthalate data included. Details of
consistency of the outcome assessment reported in supplemental HERO ID 1337260
were limited.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low There is not enough information provided regarding the parent BBP study to allow a

comparison of environmental conditions or other non-treatment related factors among
treatments in either this reference or supplemental HERO ID 1337260.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information given to suggest differences among organisms between treat-
ment groups that could affect the mortality assessment for the parent BBP in either this
reference or in supplemental HERO ID 1337260.

Domain 7: Data Presentation and Analysis
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Study Citation: Monsanto, (1986). [Sanitized] A measure of the acute toxicity of butyl benzyl phthalate metabolites to Daphnia magna.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Immobilization
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2140006

Domain Metric Rating Comments
Metric 21: Statistical Methods Low Supplemental HERO ID 1337260 provides statistical methods for the 48-hour EC50,

95% CI, and no-effect concentration (NOEC) reported in that reference, however, these
values differ from the 48-hour EC50 and no-effect concentrations reported in this ref-
erence. It is unclear if this is due to the geometric mean calculation that this reference
mentions regarding these values, or if it is because the statistical methods described in
this reference were used to derive the 24 and 48-hour EC50s and NOEC.

Metric 22: Reporting of Data Medium Parent BBP data are shown in Table 3. These data were previously reported in another
study done by Gledhill, et. al. 1980, HERO ID 1337260. The values shown are geomet-
ric means for seven separate static acute studies. No mortality data is reported for BBP
in either this reference or in 1337260.

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported in either this reference or in supplemental
HERO ID 1337260.

Additional Comments: This reference covers acute toxicity tests using three butyl benzyl phthalate metabolites and daphnia magna. The results are shown as EC50 values at 24 and
48 hours, and no effect concentration at 48 hours. The data from these three metabolite tests is compared to the same data for the parent compound butyl
benzyl phthalate, which is also shown in Table 3 of the pdf. There is a footnote for the butyl benzyl phthalate data below that Table 3, which states ”Data
were previously reported; the values shown are geometric means for seven separate static acute studies. For a published value see Gledhill, et. al. 1980,
Environmental Science and Technology 14:301-305.” This reference, 2140006, does not give any information pertaining to the specific studies conducted
to obtain the butyl benzyl phthalate data that is shown in Table 3. Information reported in the Gledhill, et. al. 1980, Environmental Science and Technology
14:301-305 reference, HERO ID 1337260, was also considered in the quality rating for this study.Only data for BBP in Table 3 are evaluated (data on
metabolites do not meet the PECO criteria). While authors indicate that BBP data were reported in Gledhill et al 1980, because a different statistical
method was used to calculate the 24h-EC50 and 48h-EC50 and the No Effect Concentration at 48h values for BBP reported in Table 3, OPPT has decided
that these values are unique and will be evaluated and extracted.

Overall Quality Determination Uninformative
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 1; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The Santicizer 160 was identified by name only. This is considered a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the Santicizer 160 was reported to be Monsanto Company in St. Louis,
MO. It was not reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the Santicizer 160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of both a negative control with dilution water only as well

as a solvent control using 45uL/L of DMF.
Metric 5: Negative Control Response High The control response for Generation 1 survival is reported in Table 4 for the the dilution

water control only and the solvent control. The response was adequate for the outcome
of interest.

Metric 6: Randomized Allocation Medium The D. magna were reported to be randomly assigned to test chambers.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was a flow-through test system that used a 200mL proportional diluter

to provide 50% dilution to test aquaria. The diluter system delivered 0.018mL of the
stock solution to the mixing cell per diluter cycle. The preparation of the stock solutions
was not reported. A new stock solution was prepared weekly for the duration of the
study.

Metric 8: Consistency of Exposure
Administration

Medium All diluent water was reported to be deionized well water that was reconstituted. Test
chambers were jars with 1.75L capacity. The test jars were drained through 3 x 8cm
notches cut on the upper edge of the jars that were covered with screens to prevent the
loss of the Daphnids. The aquaria had four aquarium volume exchanges per day. There
were differences in the feeding rate from Generation 1 to Generation 2 in the study.

Metric 9: Measurement of Test Substance
Concentration

High Study authors reported taking weekly water samples of 60mL from two replicate test
vessels for determining the concentrations of Santicizer 160. The analysis was per-
formed using gas/liquid chromatography. There were a total of 14 samples per treatment
level, and these were used to calculate the mean Santicizer 160 concentrations.

Metric 10: Exposure Duration and Frequency High The study duration was reported to be 42d total. Each generation was exposed for 21d.
21 days is a typical chronic exposure duration for Daphnia.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium There were 5 exposure levels, which was appropriate. Only the highest concentration
saw an effect on mortality, but reproduction was also an outcome of interest for this
study, and too many mortalities would have affected reproduction results.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 1; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit High The mean measured test concentrations were below the water solubility limit. DMF was

also used as vehicle solvent, and a solvent control was used with appropriate results.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The Daphnia were reported to be cultured in the performing laboratory, EG & G Bio-

nomics. The D. magna were <24h old at the start of the study.
Metric 14: Acclimatization and Pretreatment

Conditions
High The D. magna were cultured in the performing laboratory in water of the same quality

and temperature as the diluent water in the test.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 20 organisms per test group divided into 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The D. magna were fed daily a combination of Strike fish food suspension and S. capri-

cornutum algae. They were held at 22C, and the water quality parameters were reported
in Table 3. Little other environmental information was provided.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality. The test organisms were assessed for mortalities on Day 7 and then
on weekdays from days 9-21 in the Generation 1 portion of the study.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The D. magna were assessed for mortality on Day 7
and on Days 9-21 for the Generation 1 portion of the study.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Weekly survival was arc sin transformed and subjected to analysis of variance according

to Steel and Torrie (1960). If there were significant differences between treatments,
Dunnet’s procedure was used to determine if any treatments varied from the controls.
The MTC was estimated.

Metric 22: Reporting of Data High Survival data was reported in Table 4 for all test concentrations and for the controls
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Standard deviation was provided

in the parenthesis.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 1; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Additional Comments: This portion of the evaluation was on the effect of chronic exposure of Santicizer 160 (BBP) to Daphnia magna. The D. magna were reported to be <24h

old at the start of the study. This portion of the study was for Generation 1 in which <24h old young were collected from culture and randomly distributed
to test chambers. This portion of the study lasted 21d and the young from Generation 1 were used to set up Generation 2, which was also 21d for a total
study duration of 42d. Mortality was monitored on day 7 and on days 9-21 on weekdays.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 1; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The Santicizer 160 was identified by name only. This is considered a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the Santicizer 160 was reported to be Monsanto Company in St. Louis,
MO. It was not reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the Santicizer 160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of both a negative control with dilution water only as well

as a solvent control using 45uL/L of DMF.
Metric 5: Negative Control Response High The control response for Generation 1 reproduction is reported in Figure 1 for the the

dilution water control only and the solvent control. The response was adequate for the
outcome of interest.

Metric 6: Randomized Allocation Medium The D. magna were reported to be randomly assigned to test chambers.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was a flow-through test system that used a 200mL proportional diluter

to provide 50% dilution to test aquaria. The diluter system delivered 0.018mL of the
stock solution to the mixing cell per diluter cycle. The preparation of the stock solutions
was not reported. A new stock solution was prepared weekly for the duration of the
study.

Metric 8: Consistency of Exposure
Administration

Medium All diluent water was reported to be deionized well water that was reconstituted. Test
chambers were jars with 1.75L capacity. The test jars were drained through 3 x 8cm
notches cut on the upper of edge of the jars that were covered with screens to prevent the
loss of the Daphnids. The aquaria had four aquarium volume exchanges per day. There
were differences in the feeding rate from Generation 1 to Generation 2 in the study.

Metric 9: Measurement of Test Substance
Concentration

High Study authors reported taking weekly water samples of 60mL from two replicate test
vessels for determining the concentrations of Santicizer 160. The analysis was per-
formed using gas/liquid chromatography. There were a total of 14 samples per treatment
level, and these were used to calculate the mean Santicizer 160 concentrations.

Metric 10: Exposure Duration and Frequency High The study duration was reported to be 42d total. Each generation was exposed for 21d.
21 days is a typical chronic exposure duration for Daphnia.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium There were 5 exposure levels, which was appropriate. Only the highest concentration
saw an effect on reproduction. Higher test concentrations or different spacing may have
yielded more data.

Metric 12: Testing at or Below Solubility Limit High The mean measured test concentrations were below the water solubility limit. DMF was
also used as vehicle solvent, and a solvent control was used with appropriate results.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 1; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Domain 4: Test Organism

Metric 13: Test Organism Characteristics High The Daphnia were reported to be cultured in the performing laboratory, EG & G Bio-
nomics. The D. magna were <24h old at the start of the study.

Metric 14: Acclimatization and Pretreatment
Conditions

High The D. magna were cultured in the performing laboratory in water of the same quality
and temperature as the diluent water in the test.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 20 organisms per test group divided into 4 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The D. magna were fed daily a combination of Strike fish food suspension and S. capri-

cornutum algae. They were held at 22C, and the water quality parameters were reported
in Table 3. Little other environmental information was provided.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–reproduction. The test organisms were assessed for young production on Day 7
and then on weekdays from days 9-21 in the Generation 1 portion of the study.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The D. magna were assessed for young production on
Day 7 and on week days for days 9-21 for the Generation 1 portion of the study.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Determinations of cumulative production of offspring were subjected to analysis of vari-

ance according to Steel and Torrie (1960). If there were significant differences between
treatments, Dunnet’s procedure was used to determine if any treatments varied from the
controls. The MTC was estimated.

Metric 22: Reporting of Data High Survival data was reported in Figure 1 for all test concentrations and the controls and
were adequate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes Low This portion of the evaluation did not report any measures of variation.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 1; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Additional Comments: This portion of the evaluation was on the effect of chronic exposure of Santicizer 160 (BBP) to Daphnia magna. The D. magna were reported to be <24h

old at the start of the study. This portion of the study was for Generation 1 in which <24h old young were collected from culture and randomly distributed
to test chambers. This portion of the study lasted 21d and the young from Generation 1 were used to set up Generation 2, which was also 21d for a total
study duration of 42d. Young production was monitored on day 7 and on days 9-21 on weekdays. Only the highest concentration showed a response.

Overall Quality Determination High
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Study Citation: Monsanto, (1983). Chronic toxicity of santicizer 160 to daphnia magna: 21-day chronic renewal study.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359268

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The BBP was identified by CASRN.
Metric 2: Test Substance Source Low The BBP was reported to be from G. Mahnken, Plasticizers Division, Monsanto, St.

Louis, MO. No analytical verification was reported.
Metric 3: Test Substance Purity Low The purity/grade of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control as well as a solvent

control.
Metric 5: Negative Control Response High The negative control response was reported in Table 7 and was adequate for the out-

comes of interest.
Metric 6: Randomized Allocation Low It was not reported how the daphnia were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium Test concentrations were prepared by adding an appropriate amount of stock solution

to 1L of well water. Little information was provided on the preparation of the stock
solution.

Metric 8: Consistency of Exposure
Administration

High All exposures were for 21d in 250mL beakers with 200mL of test solution with 5 test
organisms. Tests were chronic renewals and were renewed on M-W-F.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured throughout the study using gas chromatography.

Metric 10: Exposure Duration and Frequency High The study duration was 21d, which is typical of a Daphnia chronic renewal test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 test concentrations, and spacing seemed appropriate to observe a response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used a vehicle solvent, and the solvent control response appeared appropri-
ate for the outcome of interest.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low It was reported the D. magna used in the study were from cultures of a known history,

but the source of the cultures was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report if the pretreatment conditions were the same as treatment con-

ditions.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 5 Daphnia per test chamber, and there were 4 replicates per exposure group.
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Study Citation: Monsanto, (1983). Chronic toxicity of santicizer 160 to daphnia magna: 21-day chronic renewal study.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359268

Domain Metric Rating Comments
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Low Organisms were reported to be fed trout chow on a regular basis, but not enough was
reported on other environmental conditions.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–growth in length.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups–two of the replicates were measured for length on day
7 and day 21.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were reported in the ”Statistical Analyses” section of the report.
Metric 22: Reporting of Data High Data for the exposure related findings and the control response were reported in Table 7

and were adequate.
Metric 23: Explanation of Unexpected Outcomes High Variability was reported in Table 7.

Additional Comments: This portion of the study was on the chronic effect of BBP on D. magna in growth/length. Development/growth was selected as the outcome of interest for
this evaluation.

Overall Quality Determination Medium
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Study Citation: Monsanto, (1983). Chronic toxicity of santicizer 160 to daphnia magna: 21-day chronic renewal study.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359268

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The BBP was identified by CASRN.
Metric 2: Test Substance Source Low The BBP was reported to be from G. Mahnken, Plasticizers Division, Monsanto, St.

Louis, MO. No analytical verification was reported.
Metric 3: Test Substance Purity Low The purity/grade of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control as well as a solvent

control.
Metric 5: Negative Control Response High The negative control response was reported in Table 8 and was adequate for the out-

comes of interest.
Metric 6: Randomized Allocation Low It was not reported how the daphnia were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium Test concentrations were prepared by adding an appropriate amount of stock solution

to 1L of well water. Little information was provided on the preparation of the stock
solution.

Metric 8: Consistency of Exposure
Administration

High All exposures were for 21d in 250mL beakers with 200mL of test solution with 5 test
organisms. Tests were chronic renewals and were renewed on M-W-F.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured throughout the study using gas chromatography.

Metric 10: Exposure Duration and Frequency High The study duration was 21d, which is typical of a Daphnia chronic renewal test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 test concentrations, and spacing seemed appropriate to observe a response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used a vehicle solvent, and the solvent control response appeared appropri-
ate for the outcome of interest.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low It was reported the D. magna used in the study were from cultures of a known history,

but the source of the cultures was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report if the pretreatment conditions were the same as treatment con-

ditions.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 5 Daphnia per test chamber, and there were 4 replicates per exposure group.

Domain 5: Outcome Assessment
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Study Citation: Monsanto, (1983). Chronic toxicity of santicizer 160 to daphnia magna: 21-day chronic renewal study.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359268

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low Organisms were reported to be fed trout chow on a regular basis, but not enough was

reported on other environmental conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–mortality.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups–organisms were assessed for mortality on renewal days
(M-W-F).

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were reported in the ”Statistical Analyses” section of the report.
Metric 22: Reporting of Data High Data for the exposure related findings and the control response were reported in Table 8

and were adequate.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability .

Additional Comments: This portion of the study was on the chronic effect of BBP on D. magna mortality. Mortality was selected as the outcome of interest for this evaluation.

Overall Quality Determination Medium
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Study Citation: Monsanto, (1983). Chronic toxicity of santicizer 160 to daphnia magna: 21-day chronic renewal study.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359268

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The BBP was identified by CASRN.
Metric 2: Test Substance Source Low The BBP was reported to be from G. Mahnken, Plasticizers Division, Monsanto, St.

Louis, MO. No analytical verification was reported.
Metric 3: Test Substance Purity Low The purity/grade of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control as well as a solvent

control.
Metric 5: Negative Control Response High The negative control response was reported in Table 9 and was adequate for the out-

comes of interest.
Metric 6: Randomized Allocation Low It was not reported how the daphnia were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium Test concentrations were prepared by adding an appropriate amount of stock solution

to 1L of well water. Little information was provided on the preparation of the stock
solution.

Metric 8: Consistency of Exposure
Administration

High All exposures were for 21d in 250mL beakers with 200mL of test solution with 5 test
organisms. Tests were chronic renewals and were renewed on M-W-F.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured throughout the study using gas chromatography.

Metric 10: Exposure Duration and Frequency High The study duration was 21d, which is typical of a Daphnia chronic renewal test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 test concentrations, and spacing seemed appropriate to observe a response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used as a vehicle solvent, and the solvent control response appeared appro-
priate for the outcome of interest.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low It was reported the D. magna used in the study were from cultures of a known history,

but the source of the cultures was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report if the pretreatment conditions were the same as treatment con-

ditions.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 5 Daphnia per test chamber, and there were 4 replicates per exposure group.

Domain 5: Outcome Assessment
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Study Citation: Monsanto, (1983). Chronic toxicity of santicizer 160 to daphnia magna: 21-day chronic renewal study.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359268

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low Organisms were reported to be fed trout chow on a regular basis, but not enough was

reported on other environmental conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–young production.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups–the number of young was counted after renewals on
M-W-F.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were reported in the ”Statistical Analyses” section of the report.
Metric 22: Reporting of Data High Data for the exposure related findings and the control response were reported in Table 9

and were adequate.
Metric 23: Explanation of Unexpected Outcomes High Variability was reported in Table 9.

Additional Comments: This portion of the study was on the chronic effect of BBP on D. magna young production. Reproduction was selected as the outcome of interest for this
evaluation.

Overall Quality Determination Medium
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 680120; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name.
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity was reported as >95%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and exposures were administered

consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were justified for a

dose response by study authors.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism environmental conditions were conducive to the maintenance of organism

health.
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 680120; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group

and were adequate.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 680120; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name.
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity was reported as >95%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for

the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were justified for a

dose response by study authors.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism environmental conditions were conducive to the maintenance of organism

health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 680120; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group

and were adequate.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 2; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The Santicizer 160 was identified by name only. This is considered a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the Santicizer 160 was reported to be Monsanto Company in St. Louis,
MO. It was not reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the Santicizer 160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of both a negative control with dilution water only as well

as a solvent control using 45uL/L of DMF.
Metric 5: Negative Control Response High The control response for Generation 2 survival is reported in Table 5 for the the dilution

water control only and the solvent control. The response was adequate for the outcome
of interest.

Metric 6: Randomized Allocation Low D. magna for the second generation were from the first generation treatments. It was
not reported if the D magna used for the second generation portion of the study were
randomly distributed.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was a flow-through test system that used a 200mL proportional diluter

to provide 50% dilution to test aquaria. The diluter system delivered 0.018mL of the
stock solution to the mixing cell per diluter cycle. The preparation of the stock solutions
was not reported. A new stock solution was prepared weekly for the duration of the
study.

Metric 8: Consistency of Exposure
Administration

Medium All diluent water was reported to be deionized well water that was reconstituted. Test
chambers were jars with 1.75L capacity. The test jars were drained through 3 x 8cm
notches cut on the upper of edge of the jars that were covered with screens to prevent
the loss of the Daphnids. The aquaria had a four aquarium volume exchanges per day.
There were differences in the feeding rate from Generation 1 to Generation 2 in the
study. Also, the highest concentration of 0.76mg/L in Generation 2 only had 3 replicates
instead of 4 due to lack of young production in the Generation 1 portion of the study.

Metric 9: Measurement of Test Substance
Concentration

High Study authors reported taking weekly water samples of 60mL from two replicate test
vessels for determining the concentrations of Santicizer 160. The analysis was per-
formed using gas/liquid chromatography. There were a total of 14 samples per treatment
level, and these were used to calculate the mean Santicizer 160 concentrations.

Metric 10: Exposure Duration and Frequency High The study duration was reported to be 42d total. Each generation was exposed for 21d.
21 days is a typical chronic exposure duration for Daphnia.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 2; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium There were 5 exposure levels, which was appropriate. Only the highest concentration

saw an effect on mortality, but reproduction was also an outcome of interest for this
study, and too many mortalities would have affected reproduction results.

Metric 12: Testing at or Below Solubility Limit High The mean measured test concentrations were below the water solubility limit. DMF was
also used as vehicle solvent, and a solvent control was used with appropriate results.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The Daphnia were reported to be cultured in the performing laboratory, EG & G Bio-

nomics. The D. magna were <24h old at the start of the study.
Metric 14: Acclimatization and Pretreatment

Conditions
High The D. magna were cultured in the performing laboratory in water of the same quality

and temperature as the diluent water in the test.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 20 organisms per test group divided into 4 replicates. The highest concen-

tration of 0.76mg/L only had 3 replicates in the Generation 2 portion of the study due to
lack of young production in that concentration in the Generation 1 portion of the test.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The D. magna were fed daily a combination of Strike fish food suspension and S. capri-

cornutum algae. They were held at 22C, and the water quality parameters were reported
in Table 3. Little other environmental information was provided.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality. The test organisms were assessed for mortalities weekdays on days
28-42.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The D. magna were assessed for mortality on days 28-
42 for the Generation 2 portion of the study.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Weekly survival was arc sin transformed and subjected to analysis of variance according

to Steel and Torrie (1960). If there were significant differences between treatments,
Dunnet’s procedure was used to determine if any treatments varied from the controls.
The MTC was estimated.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 2; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Metric 22: Reporting of Data High Survival data was reported in Table 5 for all test concentration and the controls and was

adequate for the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Standard deviation was provided

in the parenthesis.

Additional Comments: This portion of the evaluation was on the effect of chronic exposure of Santicizer 160 (BBP) to Daphnia magna. The D. magna were reported to be <24h
old at the start of the study. This portion of the study was for Generation 2 in which <24h old young were collected from Generation 1 test concentrations
and distributed to test chambers. This portion of the study lasted from Day 21 to 42 of the study. Mortality was monitored on days 28-42.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 2; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The Santicizer 160 was identified by name only. This is considered a synonym for butyl
benzyl phthalate.

Metric 2: Test Substance Source Low The source of the Santicizer 160 was reported to be Monsanto Company in St. Louis,
MO. It was not reported if it was analytically verified.

Metric 3: Test Substance Purity Low The purity/grade of the Santicizer 160 was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of both a negative control with dilution water only as well

as a solvent control using 45uL/L of DMF.
Metric 5: Negative Control Response High The control response for Generation 2 reproduction is reported in Figure 2 for the the

dilution water control only and the solvent control. The response was adequate for the
outcome of interest.

Metric 6: Randomized Allocation Low D. magna for the second generation were from the first generation treatments. It was
not reported if the D magna used for the second generation portion of the study were
randomly distributed.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was a flow-through test system that used a 200mL proportional diluter

to provide 50% dilution to test aquaria. The diluter system delivered 0.018mL of the
stock solution to the mixing cell per diluter cycle. The preparation of the stock solutions
was not reported. A new stock solution was prepared weekly for the duration of the
study.

Metric 8: Consistency of Exposure
Administration

Medium All diluent water was reported to be deionized well water that was reconstituted. Test
chambers were jars with 1.75L capacity. The test jars were drained through 3 x 8cm
notches cut on the upper of edge of the jars that were covered with screens to prevent
the loss of the Daphnids. The aquaria had a four aquarium volume exchanges per day.
There were differences in the feeding rate from Generation 1 to Generation 2 in the
study. Also, the highest concentration of 0.76mg/L in Generation 2 only had 3 replicates
instead of 4 due to lack of young production in the Generation 1 portion of the study.

Metric 9: Measurement of Test Substance
Concentration

High Study authors reported taking weekly water samples of 60mL from two replicate test
vessels for determining the concentrations of Santicizer 160. The analysis was per-
formed using gas/liquid chromatography. There were a total of 14 samples per treatment
level, and these were used to calculate the mean Santicizer 160 concentrations.

Metric 10: Exposure Duration and Frequency High The study duration was reported to be 42d total. Each generation was exposed for 21d.
21 days is a typical chronic exposure duration for Daphnia.

Continued on next page . . .

Page 260 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 5353200 Table: 2 of 2

. . . continued from previous page

Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 2; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium There were 5 exposure levels, which was appropriate. Only the highest concentration

saw an effect on reproduction. Higher concentrations or different spacing may have
yielded more data.

Metric 12: Testing at or Below Solubility Limit High The mean measured test concentrations were below the water solubility limit. DMF was
also used as vehicle solvent, and a solvent control was used with appropriate results.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The Daphnia were reported to be cultured in the performing laboratory, EG & G Bio-

nomics. The D. magna were <24h old at the start of the study.
Metric 14: Acclimatization and Pretreatment

Conditions
High The D. magna were cultured in the performing laboratory in water of the same quality

and temperature as the diluent water in the test.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 20 organisms per test group divided into 4 replicates. The highest concen-

tration of 0.76mg/L only had 3 replicates in the Generation 2 portion of the study due to
lack of young production in that concentration in the Generation 1 portion of the test.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The D. magna were fed daily a combination of Strike fish food suspension and S. capri-

cornutum algae. They were held at 22C, and the water quality parameters were reported
in Table 3. Little other environmental information was provided.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–reproduction. The test organisms were assessed for young production weekdays
on days 28-42.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The D. magna were assessed for young production on
days 28-42 for the Generation 2 portion of the study.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Determination of cumulative production of offspring per female was subjected to analy-

sis of variance according to Steel and Torrie (1960). If there were significant differences
between treatments, Dunnet’s procedure was used to determine if any treatments varied
from the controls. The MTC was estimated.
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Study Citation: Bionomics„ EG&G (1979). [Sanitized] The chronic toxicity of Santicizer 160 (BN-78-1384327-1) to the water flea (Daphnia magna).
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Generation 2; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5353200

Domain Metric Rating Comments
Metric 22: Reporting of Data High Young production was reported in Figure 2 for all test concentrations and the controls

and was adequate for the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes Low This portion of the study did not provide measures of variability.

Additional Comments: This portion of the evaluation was on the effect of chronic exposure of Santicizer 160 (BBP) to Daphnia magna. The D. magna were reported to be <24h
old at the start of the study. This portion of the study was for Generation 2 in which <24h old young were collected from Generation 1 test concentrations
and distributed to test chambers. This portion of the study lasted from Day 21 to 42 of the study. Young production was monitored on days 28-42.

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1984). Chronic toxicity of fourteen phthalate esters to Daphnia magna with cover letter dated 032585. :95.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316195; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The test substance was identified by name only (BBP).
Metric 2: Test Substance Source High The test substance was from General Electric Company, Hudson Falls, New York.
Metric 3: Test Substance Purity Low The purity was not provided.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was used (not a solvent control).
Metric 5: Negative Control Response Medium Authors reported for DEHP that animals in the controls appeared to be trapped at the

surface.
Metric 6: Randomized Allocation Medium Organisms were allocated in an unbiased manner.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The experimental system was a flow-through system with an ”enhanced mixing process”

to add in the chemical, which is poorly soluble in water. A solvent was not used. There
was significant loss of the test substance in solution likely due to the low solubility.

Metric 8: Consistency of Exposure
Administration

High The exposure was administered consistently across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Test concentrations were measured weekly. Concentrations were 23 to 58% of nominal.

Metric 10: Exposure Duration and Frequency High The exposure duration was appropriate - 21 days.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Five concentrations were tested.

Metric 12: Testing at or Below Solubility Limit Medium Some concentrations exceeded the water solubility limit. An enhanced mixing technique
was used to deliver the chemical in the flow-through system, but a film was present at
the highest test concentration (indicating the concentration was above the solubility
limit).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The source of the Daphnia was Springborn Bionomics.
Metric 14: Acclimatization and Pretreatment

Conditions
Low Acclimatization was not reported.

Metric 15: Number of Organisms and
Replicates per Group

Low There is no description of how many replicates there were per treatment or how many
animals there were per replicate. An old protocol is cited: ”Protocol for conducting
chronic toxicity tests with the water flea Daphnia magna)” developed at EG&G Bio-
nomics {1982}.
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Study Citation: Bionomics„ Springborn (1984). Chronic toxicity of fourteen phthalate esters to Daphnia magna with cover letter dated 032585. :95.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316195; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions were recorded and were consistent.
Metric 17: Outcome Assessment Methodology High Mortality was assessed weekly.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium Authors state that a film developed at the highest test concentration but that daphnia

stayed in the water column and avoided entrapment.
Metric 20: Outcomes Unrelated to Exposure Medium Authors state that a film developed at the highest test concentration but that daphnia

stayed in the water column and avoided entrapment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical tests were performed, (not well described, authors cite an old method) but all

data were presented in the tables for treatments and controls.
Metric 22: Reporting of Data High All data are presented in the tables for treatments and controls.
Metric 23: Explanation of Unexpected Outcomes High Outcomes were satisfactorily described.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1984). Chronic toxicity of fourteen phthalate esters to Daphnia magna with cover letter dated 032585. :95.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316195; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only (BBP), no further information was pro-
vided.

Metric 2: Test Substance Source High The test substance was from General Electric Company, Hudson Falls, New York.
Metric 3: Test Substance Purity Low The purity was not provided.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was used (not a solvent control).
Metric 5: Negative Control Response Medium Authors reported for DEHP that animals in the controls appeared to be trapped at the

surface.
Metric 6: Randomized Allocation Medium Organisms were allocated in an unbiased manner.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The experimental system was a flow-through system with an ”enhanced mixing process”

to add in the chemical, which is poorly soluble in water. A solvent was not used. There
was significant loss of the test substance in solution likely due to the low solubility.

Metric 8: Consistency of Exposure
Administration

High The exposure was administered consistently across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Test concentrations were measured weekly. Concentrations were 23 to 58% of nominal.

Metric 10: Exposure Duration and Frequency High The exposure duration was appropriate - 21 days.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Five concentrations were tested.

Metric 12: Testing at or Below Solubility Limit Medium Some concentrations exceeded the water solubility limit. An enhanced mixing technique
was used to deliver the chemical in the flow-through system, but a film was present at
the highest test concentration (indicating the concentration was above the solubility
limit).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The source of the Daphnia was Springborn Bionomics.
Metric 14: Acclimatization and Pretreatment

Conditions
Low Acclimatization was not reported.

Metric 15: Number of Organisms and
Replicates per Group

Low There is no description of how many replicates there were per treatment or how many
animals there were per replicate. An old protocol is cited: ”Protocol for conducting
chronic toxicity tests with the water flea Daphnia magna)” developed at EG&G Bio-
nomics {1982}.
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Study Citation: Bionomics„ Springborn (1984). Chronic toxicity of fourteen phthalate esters to Daphnia magna with cover letter dated 032585. :95.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316195; Linked HERO ID(s): 1316195, 680120

Domain Metric Rating Comments
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions High Environmental conditions were recorded and were consistent.
Metric 17: Outcome Assessment Methodology High Reproduction was assessed as cumulative number of offspring.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium Authors state that a film developed at the highest test concentration but that daphnia

stayed in the water column and avoided entrapment.
Metric 20: Outcomes Unrelated to Exposure Medium Authors state that a film developed at the highest test concentration but that daphnia

stayed in the water column and avoided entrapment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical tests were performed (not well described, authors cite an old method), but all

data were presented in the tables for treatments and controls.
Metric 22: Reporting of Data High All data are presented in the tables for treatments and controls.
Metric 23: Explanation of Unexpected Outcomes High Outcomes were satisfactorily described.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Flow-through Acute Toxicity Study of Benzyl Butyl Phthalate to the Mayfly, Hexagenia Sp. with Attached
Protocol and Cover Letter dated 092586.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hexagenia sp.; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359195

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source High The test substance was supplied by Monsanto and was analytically verified by the per-

forming laboratory.
Metric 3: Test Substance Purity High Monsanto reported the purity to be 100%, and analytical analysis reported it as 97.5%

Domain 2: Test Design
Metric 4: Negative Controls High The study reported the use of a well water control and a solvent control.
Metric 5: Negative Control Response High The negative control response was reported in the tables in the ”Biological Data” sec-

tion.
Metric 6: Randomized Allocation Medium The mayflies were reported to be randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The stock solution was prepared by adding 3.17g of BBP to 100mL of DMF. The study

was a flow-through test that utilized a diluter system to distribute test solution to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High The test chambers were all 2L aquaria with 1.2L of test solution distributed by the use of
diluters. All exposures were run for 96h and were assessed for mortality every 24h.

Metric 9: Measurement of Test Substance
Concentration

High The test concentrations were measured at the initiation of the test and at the end of the
96h study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be for 96h, which is typical of an acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low The number of the exposure groups was adequate; however, the spacing of the groups
or the range of the groups was not adequate. Study authors reported they were unable to
obtain 95% confidence intervals due to the lack of mortalities.

Metric 12: Testing at or Below Solubility Limit High Study authors reported using DMF as a vehicle solvent and an appropriate solvent con-
trol.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The mayflies were obtained from Rohde’s Live Bait in Amherst, WI. This creates con-

cern about the health of the organisms. It was reported the organisms were obtained as
nymphs, but it was not specified how old they were when placed in the test system.

Continued on next page . . .
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Flow-through Acute Toxicity Study of Benzyl Butyl Phthalate to the Mayfly, Hexagenia Sp. with Attached
Protocol and Cover Letter dated 092586.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hexagenia sp.; Larvae
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359195

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
Low Organisms were placed in holding in the lab prior to use, but it was not stated how long

this holding period was. Temperatures were reported to be variable during the holding
period.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 5 organisms per test chamber with 4 replicates per test concentration.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Organisms were reported to be fed YCT. The feeding regimen was not reported. The

photoperiod was not reported. Temperature was reported, but was variable during the
holding period.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–behavior.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The organisms were assessed for mortality and behav-
ioral changes daily for the 96h test duration.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Statistical analysis was not reported for the behavioral outcomes as these were simply

noted, and not quantified in any way.
Metric 22: Reporting of Data High Data for the exposure response and the control responses were found in Table 6. Raw

data can be found in the Appendices.
Metric 23: Explanation of Unexpected Outcomes Low 95% confidence intervals were unable to be calculated due to lack of mortality.

Additional Comments: This evaluation was on the acute toxicity of BBP on Hexagenia sp. Behavioral changes were noted in the ”Biological Data” section, but were not quantified
in any way.

Overall Quality Determination Medium
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Flow-through Acute Toxicity Study of Benzyl Butyl Phthalate to the Mayfly, Hexagenia Sp. with Attached
Protocol and Cover Letter dated 092586.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hexagenia sp.; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359195

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source High The test substance was supplied by Monsanto and was analytically verified by the per-

forming laboratory.
Metric 3: Test Substance Purity High Monsanto reported the purity to be 100%, and analytical analysis reported it as 97.5%

Domain 2: Test Design
Metric 4: Negative Controls High The study reported the use of a well water control and a solvent control.
Metric 5: Negative Control Response High The negative control response was reported in Table 6 and was adequate for the outcome

of interest.
Metric 6: Randomized Allocation Medium The mayflies were reported to be randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The stock solution was prepared by adding 3.17g of BBP to 100mL of DMF. The study

was a flow-through test that utilized a diluter system to distribute test solution to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High The test chambers were all 2L aquaria with 1.2L of test solution distributed by the use of
diluters. All exposures were run for 96h and were assessed for mortality every 24h.

Metric 9: Measurement of Test Substance
Concentration

High The test concentrations were measured at the initiation of the test and at the end of the
96h study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be for 96h, which is typical of an acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low The number of the exposure groups was adequate; however, the spacing of the groups
or the range of the groups was not adequate. Study authors reported they were unable to
obtain 95% confidence intervals due to the lack of mortalities.

Metric 12: Testing at or Below Solubility Limit High Study authors reported using DMF as a vehicle solvent and an appropriate solvent con-
trol.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The mayflies were obtained from Rohde’s Live Bait in Amherst, WI. This creates con-

cern about the health of the organisms. It was reported the organisms were obtained as
nymphs, but it was not specified how old they were when placed in the test system.

Metric 14: Acclimatization and Pretreatment
Conditions

Low Organisms were placed in holding in the lab prior to use, but it was not stated how long
this holding period was. Temperatures were reported to be variable during the holding
period.

Continued on next page . . .
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Flow-through Acute Toxicity Study of Benzyl Butyl Phthalate to the Mayfly, Hexagenia Sp. with Attached
Protocol and Cover Letter dated 092586.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hexagenia sp.; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359195

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 5 organisms per test chamber with 4 replicates per test concentration.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Organisms were reported to be fed YCT. The feeding regimen was not reported. The

photoperiod was not reported. Temperature was reported, but was variable during the
holding period.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. The organisms were assessed for mortality daily for
the 96h test duration.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately. It was simply reported

that the LC50 values were calculated by a computer program. 95% confidence intervals
were unable to be determined due to lack of mortalities.

Metric 22: Reporting of Data High Data for the exposure response and the control responses were found in Table 6. Raw
data can be found in the Appendices.

Metric 23: Explanation of Unexpected Outcomes Low 95% confidence intervals were unable to be calculated due to lack of mortality.

Additional Comments: This evaluation was on the acute toxicity of BBP on Hexagenia sp. Mortality was selected as the outcome of interest as LC50 values were estimated.

Overall Quality Determination Medium
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Study Citation: Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W., Parkerton, T.
F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 1. Aqueous exposures.
Environmental Toxicology and Chemistry 20(8):1798-1804.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 679312

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name, not CASRN or structure.
Metric 2: Test Substance Source High The source of the phthalate was Aldrich Chemical. The test substance identity was not

analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and the exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were adequate for a
dose response.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W., Parkerton, T.
F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 1. Aqueous exposures.
Environmental Toxicology and Chemistry 20(8):1798-1804.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 679312

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to the maintenance of organism

health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data Medium Mean data for exposure-related findings were shown for each treatment and control

group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for the LC50 for BBP and Hyalella reported as 0.46 mg/L.

Overall Quality Determination High
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 7325945

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name, lot #, and CAS#.
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of the exposure was reported and appropriate for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 10 organisms per replicate with 2 replicates used.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 7325945

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data Medium Data for exposure-related findings were not shown for each treatment and control group,

but results were described in the tables.
Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Chemical Manufacturers Association, (1996). Letter from Monsanto submitting butyl benzene phthalate LC50 results.
Duration: Overall Duration: Not-reported; Exposure Duration: Not-reported
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574639

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The BBP was identified by CASRN.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity/grade of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls Uninformative It was not reported if a concurrent negative control was used. Only an LC50 value was

reported.
Metric 5: Negative Control Response Uninformative A concurrent negative control was not reported, so a negative control response was not

reported.
Metric 6: Randomized Allocation Low It was not reported how the Hyalella were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Uninformative The type of experimental system was not reported nor was the preparation of the test

solution.
Metric 8: Consistency of Exposure

Administration
Low Details about the exposure administration were not reported.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if exposure concentrations were measured.

Metric 10: Exposure Duration and Frequency Uninformative The exposure duration was not reported.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Uninformative The number of exposure levels and the spacing of the levels were not reported.

Metric 12: Testing at or Below Solubility Limit Low The test concentrations were not reported, so it is uncertain if any of the concentrations
were above or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source and the age of the Hyalella were not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the Hyalella were acclimated.

Metric 15: Number of Organisms and
Replicates per Group

Low The number of test organisms and then umber of replicates were not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low No information as provided on the environmental conditions of the test organisms.

Continued on next page . . .
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Study Citation: Chemical Manufacturers Association, (1996). Letter from Monsanto submitting butyl benzene phthalate LC50 results.
Duration: Overall Duration: Not-reported; Exposure Duration: Not-reported
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574639

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported. An LC50 was calcu-

lated, but methodology was not reported.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were not

reported. An LC50 value was calculated, but methods for obtaining that were not re-
ported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Statistical analysis did not appear to be conducted.
Metric 22: Reporting of Data Low Only the LC50 was reported. No exposure level results or control results were reported.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments: This reference was a TSCA 8(e) submission. All that was provided was an LC50 value for Hyalella azteca exposed to BBP of 0.46mg/L. This study
received and unacceptable rating on several metrics due to lack of reporting. This reference received an unacceptable rating on metrics 4, 5, 7, 10, 11, and
21.

Overall Quality Determination Uninformative
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Final report of the flow-through acute toxicity of butyl benzyl phthalate to hydra littoralis.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Other Invertebrate (e.g., sea urchins, ciliates, rotifers); Hydra littoralis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359223

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 100%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail. The system was made of glass, however, animals were placed
on ”plastic trays” within these aquaria.

Metric 8: Consistency of Exposure
Administration

High Exposures were administered consistently across study groups with a flow-through
system.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies. Val-
ues were close to nominals even though a plastic tray was involved in the toxicant deliv-
ery.

Metric 10: Exposure Duration and Frequency High There was a standard test duration with a flow-through system.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response, however, the highest concentration only had 35% mortality.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit (2.6 mg/L).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized and/or whether pre-

treatment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were five hydra per replicate with four replicates used.

Domain 5: Outcome Assessment
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Final report of the flow-through acute toxicity of butyl benzyl phthalate to hydra littoralis.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Other Invertebrate (e.g., sea urchins, ciliates, rotifers); Hydra littoralis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359223

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were measured and conducive to the main-

tenance of organism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes (tulip formation) were satisfactorily explained.

Additional Comments: Mortality observations included the appearance of the ”tulip” stage which appears to be a symptom of eventual death.

Overall Quality Determination High
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Final report of the flow-through acute toxicity of butyl benzyl phthalate to hydra littoralis.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Other Invertebrate (e.g., sea urchins, ciliates, rotifers); Hydra littoralis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359223

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 100%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail. The system was made of glass, however, animals were placed
on ”plastic trays” within these aquaria.

Metric 8: Consistency of Exposure
Administration

High Exposures were administered consistently across study groups with a flow-through
system.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies. Val-
ues were close to nominals even though a plastic tray was involved in the toxicant deliv-
ery.

Metric 10: Exposure Duration and Frequency High There was a standard test duration with a flow-through system.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response, however, the highest concentration only had 35% mortality.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit (2.6 mg/L).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized and/or whether pre-

treatment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were five hydra per replicate with four replicates used.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were measured and conducive to the main-

tenance of organism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Final report of the flow-through acute toxicity of butyl benzyl phthalate to hydra littoralis.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Other Invertebrate (e.g., sea urchins, ciliates, rotifers); Hydra littoralis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359223

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes (tulip formation) were satisfactorily explained.

Additional Comments: Authors reported toxic responses including clubbing of tentacles, extremely shortened tentacles, and tentacles in the ”tulip” stage where tentacles were
resorbed and the stalk was compressed to form a ”tulip” stage. EC50 values were reported for the ”tulip” stage at 24, 48, 72, and 96h. EC50 values were
>2.0, >2.0, 1.4, and 1.1 mg/L.

Overall Quality Determination High
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Study Citation: Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W., Parkerton, T.
F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 1. Aqueous exposures.
Environmental Toxicology and Chemistry 20(8):1798-1804.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Lumbriculus variegatus; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 679312

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name, not CASRN or structure.
Metric 2: Test Substance Source High The source of the phthalate was Aldrich Chemical. The test substance identity was not

analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and the exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of exposure levels were adequate for a
dose response.

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment

Continued on next page . . .
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Study Citation: Call, D. J., Markee, T. P., Geiger, D. L., Brooke, L. T., Vandeventer, F. A., Cox, D. A., Genisot, K. I., Robillard, K. A., Gorsuch, J. W., Parkerton, T.
F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 1. Aqueous exposures.
Environmental Toxicology and Chemistry 20(8):1798-1804.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Lumbriculus variegatus; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 679312

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data Medium Mean data for exposure-related findings were shown for each treatment and control

group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation is for the LC50 for BBP reported as 1.23 mg/L (95% confidence was not reported for this metric).

Overall Quality Determination High
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Lumbriculus variegatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 7325945

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name, lot #, and CAS#.
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Details of the exposure administration were reported, and the exposures were adminis-

tered consistently across study groups.
Metric 9: Measurement of Test Substance

Concentration
High Exposure concentrations were measured using appropriate analytical technologies and

methods.
Metric 10: Exposure Duration and Frequency High The duration of the exposure was reported and appropriate for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 10 organisms per replicate with 2 replicates used.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Lumbriculus variegatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 7325945

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data Medium Data for exposure-related findings were not shown for each treatment and control group,

but results were described in the tables.
Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Sung, H. H., Kao, W. Y., Su, Y. J. (2003). Effects and toxicity of phthalate esters to hemocytes of giant freshwater prawn, Macrobrachium rosenbergii.
Aquatic Toxicology 64(1):25-37.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Macrobrachium rosenbergii; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789598

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The chemical was identified by correct nomenclature and chemical structure. The
CASRN was not reported.

Metric 2: Test Substance Source High The source of BBP was Aldrich Chem. Co.
Metric 3: Test Substance Purity Low The purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Negative controls were used.
Metric 5: Negative Control Response High The biological responses of controls were appropriate.
Metric 6: Randomized Allocation Low Organisms were purchased from local prawn farms on separate days. The hemocytes

isolated from 5 or 10 prawns were used for the assays, but the authors did not specifi-
cally mention random allocation of the hemocytes from different prawns for the various
assays.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The authors reported that the phthalate stocks were separately dissolved in acetone and

diluted with M-199 (hemocyte-culture medium) to a concentration of 1000 mg/ml. They
also reported the final concentration once the phthalates were added to the hemocyte
suspension. However, the authors did not report the acetone concentration employed.

Metric 8: Consistency of Exposure
Administration

High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not reported/measured.

Metric 10: Exposure Duration and Frequency High The exposure duration was appropriate to assess cell death (necrosis and apoptosis) and
cell morphology impacts in the hemocytes.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium In Table 1, the authors reported treatment with different concentration (25, 50 and 100
mg/ml) of PAEs. However, there is limited information in the text and it is unclear how
each concentration was achieved and if all three concentrations were included in all
assays or only some of the assays.

Metric 12: Testing at or Below Solubility Limit Medium Test concentrations were below the solubility limit as reported. But the authors did not
report the concentration of acetone used to dissolve the phthalate and did not measure
the phthalate concentration.

Domain 4: Test Organism
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Study Citation: Sung, H. H., Kao, W. Y., Su, Y. J. (2003). Effects and toxicity of phthalate esters to hemocytes of giant freshwater prawn, Macrobrachium rosenbergii.
Aquatic Toxicology 64(1):25-37.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Macrobrachium rosenbergii; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789598

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics Medium Test organisms (freshwater prawn) were obtained from a market, and the hemolymph

drawn from these test organisms was then used to isolate the hemocytes employed in the
in vitro exposure and assays. Information on the size/age of prawn was not provided.

Metric 14: Acclimatization and Pretreatment
Conditions

Medium Test organisms (freshwater prawn) were acclimated in fresh pond water in 120 L plastic
containers at 30 C for 3 days prior to experiments, and stocking densities were main-
tained at 20 prawns per container. However, there was no indication of the health or
stress status of test organism which can affect the immune system. The exposure to ph-
thalates was in vitro using hemocytes (immune cells) isolated from prawns.

Metric 15: Number of Organisms and
Replicates per Group

Low This was an in vitro study to determine impacts on hemocytes (immune cells) measured
by cell death (necrosis and apoptosis) and cell morphology. The number of organisms
used (5-10) to collect a diverse pool of hemocytes and cell suspensions was reported.
However, authors offered insufficient details on, for example, the number of replicates
examined by gel electrophoresis or the number of sections and replicate fields for the
electron microscopy assessment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High This was an in vitro exposure study to determine impacts on hemocytes measured by

cell death (necrosis and apoptosis) and cell morphology. In vitro exposure conditions
were adequate.

Metric 17: Outcome Assessment Methodology High Outcome assessment methodologies using hemocytes [the annexin assay, gel elec-
trophoresis, transmission electron microscopy] were reported and appropriate for the
outcomes of interest in hemocytes [cell death by necrosis and apoptosis and cell mor-
phology changes].

Metric 18: Consistency of Outcome
Assessment

High Details of the in vitro assays to examine hemocyte toxicity/viability were reported and
assessed consistently across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High The study was an in vitro exposure. As described, hemocyte suspensions were prepared

in adequate medium conditions and treated consistently.
Metric 20: Outcomes Unrelated to Exposure High Outcomes unrelated to exposure were not reported.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was reported but not explained in detail.
Metric 22: Reporting of Data High Data were reported for each assay and for all treatment groups per assay. The summary

of the effects in Table 1 reported the inhibition or enhancement concentration for each
assay.
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Study Citation: Sung, H. H., Kao, W. Y., Su, Y. J. (2003). Effects and toxicity of phthalate esters to hemocytes of giant freshwater prawn, Macrobrachium rosenbergii.
Aquatic Toxicology 64(1):25-37.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Macrobrachium rosenbergii; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789598

Domain Metric Rating Comments
Metric 23: Explanation of Unexpected Outcomes Low Authors did not report SE, SD, CI or any such variability details for the cell death

(necrosis and apoptosis) and cell morphology data.

Additional Comments: This study was an in vitro experiment where hemocytes (immune cells) isolated from the hemolymph of 5 to 10 giant freshwater prawn (Macrobrachium
rosenbergii ) were exposed to BBP, DBP, DEHP, or DCHP. Endpoints encompassed nonspecific cell-mediated immune function assays as well as hemocyte
viability assays: (1) Nonspecific cell-mediated immune defense response assays included determination of hemocytic adhesion and pseudopodia formation
(a measure of the initial procedures of either phagocytosis or encapsulation), phenoloxidase activity assay (a measure of pathogen recognition and defense
functions), and nitroblue tetrazolium solution (NBT) assay to determine superoxide production (a measure of highly microbicidal activity); (2) Hemocyte
toxicity/viability assays included detection of cell death via necrosis, detection of cell death via apoptosis, and impacts on cellular morphology assessed by
microscopy. This form was used to evaluate hemocyte toxicity/viability due to BBP.

Overall Quality Determination Medium
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Study Citation: Sung, H. H., Kao, W. Y., Su, Y. J. (2003). Effects and toxicity of phthalate esters to hemocytes of giant freshwater prawn, Macrobrachium rosenbergii.
Aquatic Toxicology 64(1):25-37.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Macrobrachium rosenbergii; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789598

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The chemical was identified by correct nomenclature and chemical structure. The
CASRN was not reported.

Metric 2: Test Substance Source High The source of BBP was Aldrich Chem. Co.
Metric 3: Test Substance Purity Low The purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Negative controls were used.
Metric 5: Negative Control Response High The biological responses of controls were appropriate.
Metric 6: Randomized Allocation Low Organisms were purchased from local prawn farms on separate days. The hemocytes

were isolated from 5 or 10 prawns were used for the assays, but the authors did not
specifically mention random allocation of the hemocytes from different prawns for the
various assays.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The authors reported that the phthalate stocks were separately dissolved in acetone and

diluted with M-199 (hemocyte-culture medium) to a concentration of 1000 mg/ml. They
also reported the final concentration once the phthalates were added to the hemocyte
suspension. However, the authors did not report the acetone concentration employed.

Metric 8: Consistency of Exposure
Administration

High The exposure was administered consistently.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not reported/measured.

Metric 10: Exposure Duration and Frequency High An appropriate exposure time was reported.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium In Table 1, the authors reported treatment with different concentration (25, 50 and 100

mg/ml) of PAEs. However, there is limited information in the text and it is unclear how
each concentration was achieved and if all three concentrations were included in all
assays or only some of the assays.

Metric 12: Testing at or Below Solubility Limit Medium The test concentrations were below solubility limit as reported. But the authors did not
report the concentration of acetone used to dissolve the phthalate and did not measure
the phthalate concentration.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium Test organisms (freshwater prawn) were obtained from a market, and the hemolymph

drawn from these test organisms was then used to isolate the hemocytes employed in the
in vitro exposure and assays. Information on the size/age of prawn was not provided.
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Study Citation: Sung, H. H., Kao, W. Y., Su, Y. J. (2003). Effects and toxicity of phthalate esters to hemocytes of giant freshwater prawn, Macrobrachium rosenbergii.
Aquatic Toxicology 64(1):25-37.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Macrobrachium rosenbergii; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789598

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
Medium Test organisms (freshwater prawn) were acclimated in fresh pond water in 120 L plastic

containers at 30 C for 3 days prior to experiments, and stocking densities were main-
tained at 20 prawns per container. However, there was no indication of the health or
stress status of test organism which can affect immune function (i.e., stress can modulate
immune responses (cell-mediated and humoral). The exposure to phthalates was in vitro
using hemocytes (immune cells) isolated from prawns.

Metric 15: Number of Organisms and
Replicates per Group

Medium This was an in vitro study to determine impacts on nonspecific cell-mediated immune
defense responses. The number of organisms used (5-10) to collect a diverse pool of
hemocytes, number of cells, cell suspensions, number of well-plates, and number of
replicate fields for microscopic counts were sufficient.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High This was an in vitro exposure study to determine impacts on nonspecific cell-mediated

immune defense responses. In vitro exposure conditions were adequate.
Metric 17: Outcome Assessment Methodology High Outcome assessment methodologies [determination of hemocytic adhesion and pseu-

dopodia formation assay, the phenoloxidase activity assay, and the nitroblue tetrazolium
assay] were reported and appropriate for the outcomes of interest [phagocytosis and
encapsulation activity, pathogen recognition, and superoxide activity as a measure of
microbicidal activity].

Metric 18: Consistency of Outcome
Assessment

High Details of the immune function in in vitro assays were reported and assessed consis-
tently across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High The study was an in vitro exposure. As described, hemocyte suspensions were prepared

in adequate medium conditions and treated consistently.
Metric 20: Outcomes Unrelated to Exposure High Outcomes unrelated to exposure were not reported.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was reported but not explained in detail.
Metric 22: Reporting of Data High Data were reported for each assay and for all treatment groups per assay. The summary

of the effects in Table 1 reported the inhibition or enhancement concentration for each
assay.

Metric 23: Explanation of Unexpected Outcomes High Authors reported the standard error of the mean for the nonspecific immune response
data: hemocyte adhesion and pseudopodia formation, phenoloxidase activity, and super-
oxide production (Figures 2 and 3).
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Study Citation: Sung, H. H., Kao, W. Y., Su, Y. J. (2003). Effects and toxicity of phthalate esters to hemocytes of giant freshwater prawn, Macrobrachium rosenbergii.
Aquatic Toxicology 64(1):25-37.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Macrobrachium rosenbergii; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789598

Domain Metric Rating Comments
Additional Comments: This study was an in vitro experiment where hemocytes (immune cells) isolated from the hemolymph of 5 to 10 giant freshwater prawn (Macrobrachium

rosenbergii ) were exposed to BBP, DBP, DEHP, or DCHP. Endpoints encompassed nonspecific cell-mediated immune function assays as well as hemocyte
viability assays: (1) Nonspecific cell-mediated immune defense response assays included determination of hemocytic adhesion and pseudopodia formation
(a measure of the initial procedures of either phagocytosis or encapsulation), phenoloxidase activity assay (a measure of pathogen recognition and defense
functions), and nitroblue tetrazolium solution (NBT) assay to determine superoxide production (a measure of highly microbicidal activity); (2) Hemocyte
toxicity/viability assays included detection of cell death via necrosis, detection of cell death via apoptosis, and impacts on cellular morphology assessed by
microscopy. This form was used to evaluate impacts to the nonspecific cell-mediated immune defense responses due to BBP.

Overall Quality Determination Medium

Page 290 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 788149 Table: 1 of 1

Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source High The source of the BBP was reported to be Sigma-Aldrich in Germany, but it was not

reported if the BBP was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a negative control.
Metric 5: Negative Control Response Low The negative control response was not reported. Only the 48h LC50 and the 48h NOEC

values were reported.
Metric 6: Randomized Allocation Medium It was not reported how the organisms were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium It was reported that the BBP was dissolved into acetone to make the stock solution. The

stock solution was then diluted with aerated tap water to achieve the proper concen-
tration. The amounts of acetone and BBP were not reported when describing the stock
solution.

Metric 8: Consistency of Exposure
Administration

High All exposures were for 48h in 75mL beakers with 50mL of test solution in complete
darkness.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure duration was for 48h, which is typical of a cladocera acute toxicity test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 8 exposure groups plus a control. The spacing was adequate to see a dose

response.
Metric 12: Testing at or Below Solubility Limit High Acetone was used as a vehicle solvent. It was not reported if there was a solvent control

for this portion of the study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were from the Laboratory of Aquaculture Biology, Nagasaki Univer-

sity Japan. Organisms used in the study were <12h old.
Metric 14: Acclimatization and Pretreatment

Conditions
High Pretreatment conditions appeared to be the same as treatment conditions.

Metric 15: Number of Organisms and
Replicates per Group

Low It was reported there were 10 organisms per test chamber, but the number of replicates
for this portion of the study was not reported.
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were tested at 25C in total darkness. They were not fed for the duration of

the study, but were fed Chlorella pyrenoidosa prior to testing.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–LC50 values-mortality.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. The number of deaths after 48h were recorded and
used to determine the 48h LC50 value and the NOEC value.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Probit analysis was used to calculate the 48h LC50 value.
Metric 22: Reporting of Data Low Only the LC50 and NOEC values were reported. No raw data or data regarding the

control response were reported.
Metric 23: Explanation of Unexpected Outcomes Low This portion of the study did not report on variability.

Additional Comments: This portion of the evaluation was on the acute toxicity of BBP on the Cladoceran Moina macrocopa. Mortality was selected as the outcome of interest.

Overall Quality Determination High
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma-Aldrich in Germany, but it was not

reported if the BBP was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a negative control as well as a solvent control.
Metric 5: Negative Control Response High Then negative control response was reported in Table 1 and Figure 1.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium It was reported that the BBP was dissolved into acetone to make the stock solution. The

stock solution was then diluted with aerated tap water to achieve the proper concen-
tration. The amounts of acetone and BBP were not reported when describing the stock
solution.

Metric 8: Consistency of Exposure
Administration

Medium All exposures were conducted in 75mL beakers with 50mL of test solution in complete
darkness. The tests were carried out until all organisms had died, which created some
differences in duration.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium The exposure duration was until all test organisms had died. This had the potential to
create differences in duration among concentrations. However, it most likely would not
have an effect on the outcome.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 6 exposure groups plus a negative control and a solvent control. The spacing
was adequate to see a dose response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used as a vehicle solvent, and a solvent control was used for this portion of
the study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were from the Laboratory of Aquaculture Biology, Nagasaki Univer-

sity Japan. Organisms used in the study were <12h old.
Metric 14: Acclimatization and Pretreatment

Conditions
High Pretreatment conditions appeared to be the same as treatment conditions.
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Medium It was reported there were 10 organisms per test chamber with 3 replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were tested at 25C in total darkness. They were fed Chlorella for the duration

of the study and were renewed daily.
Metric 17: Outcome Assessment Methodology Medium Study authors reported monitoring mortality in the chronic tests. The results reported the

”life expectancy at birth” instead of the mortality.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. The number of deaths was recorded every 24h.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Kaplan-Meier analysis, ANOVA, and Dunnett’s test were used for data analysis.
Metric 22: Reporting of Data High Data for the control response and the exposure responses was reported in Table 1 and

Figure 1.
Metric 23: Explanation of Unexpected Outcomes Medium Variability was reported in Table 1, but not in any of the figures.

Additional Comments: This portion of the evaluation was on the chronic toxicity of BBP on the Cladoceran M. macrocopa. Study authors reported on the ”life expectancy at
birth”, so mortality was chosen as the outcome. This evaluation is for the F1 generation. A separate evaluation has been made for the parental generation.
Exposure ”until all organisms died” - at least 23 days based on Figure 1.

Overall Quality Determination High

Page 294 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 788149 Table: 2 of 6

Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source High The source of the BBP was reported to be Sigma-Aldrich in Germany, but it was not

reported if the BBP was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a negative control as well as a solvent control.
Metric 5: Negative Control Response High The negative control response was reported in Table 1 and Figure 1.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium It was reported that the BBP was dissolved into acetone to make the stock solution. The

stock solution was then diluted with aerated tap water to achieve the proper concen-
tration. The amounts of acetone and BBP were not reported when describing the stock
solution.

Metric 8: Consistency of Exposure
Administration

Medium All exposures were conducted in 75mL beakers with 50mL of test solution in complete
darkness. The tests were carried out until all organisms had died, which created some
differences in duration.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium The exposure duration was until all test organisms had died. This had the potential to
create differences in duration among concentrations. However, it most likely would not
have an effect on the outcome.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 6 exposure groups plus a negative control and a solvent control. The spacing
was adequate to see a dose response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used as a vehicle solvent, and a solvent control was used for this portion of
the study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were from the Laboratory of Aquaculture Biology, Nagasaki Univer-

sity Japan. Organisms used in the study were <12h old.
Metric 14: Acclimatization and Pretreatment

Conditions
High Pretreatment conditions appeared to be the same as treatment conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium It was reported there were 10 organisms per test chamber with 3 replicates.
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were tested at 25C in total darkness. They were fed Chlorella for the duration

of the study and were renewed daily.
Metric 17: Outcome Assessment Methodology Medium Study authors reported monitoring mortality in the chronic tests. The results reported the

”life expectancy at birth” instead of the mortality.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. The number of deaths was recorded every 24h.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Kaplan-Meier analysis, ANOVA, and Dunnett’s test were used for data analysis.
Metric 22: Reporting of Data High Data for the control response and the exposure responses was reported in Table 1 and

Figure 1.
Metric 23: Explanation of Unexpected Outcomes Medium Variability was reported in Table 1, but not in any of the figures.

Additional Comments: This portion of the evaluation was on the chronic toxicity of BBP on the Cladoceran M. macrocopa. Study authors reported on the ”life expectancy at
birth”, so mortality was chosen as the outcome. This evaluation is for the parental generation. A separate data evaluation will be made of the F1 generation
as per Jone’s instructions. Exposure ”until all organisms died” - at least 23 days based on Figure 1.

Overall Quality Determination High
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma-Aldrich in Germany, but it was not

reported if the BBP was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a negative control as well as a solvent control.
Metric 5: Negative Control Response High Then negative control response was reported in Table 1.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium It was reported that the BBP was dissolved into acetone to make the stock solution. The

stock solution was then diluted with aerated tap water to achieve the proper concen-
tration. The amounts of acetone and BBP were not reported when describing the stock
solution.

Metric 8: Consistency of Exposure
Administration

Medium All exposures were conducted in 75mL beakers with 50mL of test solution in complete
darkness. The tests were carried out until all organisms had died, which created some
differences in duration.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium The exposure duration was until all test organisms had died. This had the potential to
create differences in duration among concentrations. However, it most likely would not
have an effect on the outcome.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 6 exposure groups plus a negative control and a solvent control. The spacing
was adequate to see a dose response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used as a vehicle solvent, and a solvent control was used for this portion of
the study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were from the Laboratory of Aquaculture Biology, Nagasaki Univer-

sity Japan. Organisms used in the study were <12h old.
Metric 14: Acclimatization and Pretreatment

Conditions
High Pretreatment conditions appeared to be the same as treatment conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium It was reported there were 10 organisms per test chamber with 3 replicates.
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were tested at 25C in total darkness. They were fed Chlorella for the duration

of the study and were renewed daily.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–development of neonates.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. The organisms were monitored daily for when they
developed their first brood.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Kaplan-Meier analysis, ANOVA, and Dunnett’s test were used for data analysis.
Metric 22: Reporting of Data High Data for the control response and the exposure responses was reported in Table 1.
Metric 23: Explanation of Unexpected Outcomes High Variability was reported in Table 1.

Additional Comments: This portion of the evaluation was on the chronic toxicity of BBP on the Cladoceran M. macrocopa. Study authors reported on the ”generation time.” This
was defined as the time it took for the organisms to reach maturity and to drop their first brood. Development/growth was therefore selected as the outcome.
This evaluation is for the F1 generation. A separate evaluation has been done for the parental generation as per Jone’s instructions. Exposure ”until all
organisms died” - at least 23 days based on Figure 1.

Overall Quality Determination High
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma-Aldrich in Germany, but it was not

reported if the BBP was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a negative control as well as a solvent control.
Metric 5: Negative Control Response High Then negative control response was reported in Table 1 and Figure 1.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium It was reported that the BBP was dissolved into acetone to make the stock solution. The

stock solution was then diluted with aerated tap water to achieve the proper concen-
tration. The amounts of acetone and BBP were not reported when describing the stock
solution.

Metric 8: Consistency of Exposure
Administration

Medium All exposures were conducted in 75mL beakers with 50mL of test solution in complete
darkness. The tests were carried out until all organisms had died, which created some
differences in duration.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium The exposure duration was until all test organisms had died. This had the potential to
create differences in duration among concentrations. However, it most likely would not
have an effect on the outcome.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 6 exposure groups plus a negative control and a solvent control. The spacing
was adequate to see a dose response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used as a vehicle solvent, and a solvent control was used for this portion of
the study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were from the Laboratory of Aquaculture Biology, Nagasaki Univer-

sity Japan. Organisms used in the study were <12h old.
Metric 14: Acclimatization and Pretreatment

Conditions
High Pretreatment conditions appeared to be the same as treatment conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium It was reported there were 10 organisms per test chamber with 3 replicates.
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were tested at 25C in total darkness. They were fed Chlorella for the duration

of the study and were renewed daily.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–reproduction in the form of fecundity.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. The number of offspring was counted and recorded
every 24h.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Kaplan-Meier analysis, ANOVA, and Dunnett’s test were used for data analysis.
Metric 22: Reporting of Data High Data for the control response and the exposure responses was reported in Table 1 and

Figure 1.
Metric 23: Explanation of Unexpected Outcomes Medium Variability was reported in Table 1, but not in any of the figures.

Additional Comments: This portion of the evaluation was on the chronic toxicity of BBP on the Cladoceran M. macrocopa. Study authors reported on the ” net reproductive
rate”, so reproduction was selected as the outcome. This portion of the evaluation is on the parental generation. A separate evaluation was done on the F1
generation as per Jone’s instructions. Exposure ”until all organisms died” - at least 23 days based on Figure 1.

Overall Quality Determination High
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma-Aldrich in Germany, but it was not

reported if the BBP was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a negative control as well as a solvent control.
Metric 5: Negative Control Response High Then negative control response was reported in Table 1.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium It was reported that the BBP was dissolved into acetone to make the stock solution. The

stock solution was then diluted with aerated tap water to achieve the proper concen-
tration. The amounts of acetone and BBP were not reported when describing the stock
solution.

Metric 8: Consistency of Exposure
Administration

Medium All exposures were conducted in 75mL beakers with 50mL of test solution in complete
darkness. The tests were carried out until all organisms had died, which created some
differences in duration.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium The exposure duration was until all test organisms had died. This had the potential to
create differences in duration among concentrations. However, it most likely would not
have an effect on the outcome.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 6 exposure groups plus a negative control and a solvent control. The spacing
was adequate to see a dose response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used as a vehicle solvent, and a solvent control was used for this portion of
the study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were from the Laboratory of Aquaculture Biology, Nagasaki Univer-

sity Japan. Organisms used in the study were <12h old.
Metric 14: Acclimatization and Pretreatment

Conditions
High Pretreatment conditions appeared to be the same as treatment conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium It was reported there were 10 organisms per test chamber with 3 replicates.

Continued on next page . . .
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were tested at 25C in total darkness. They were fed Chlorella for the duration

of the study and were renewed daily.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–development of neonates.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. The organisms were monitored daily for when they
developed their first brood.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Kaplan-Meier analysis, ANOVA, and Dunnett’s test were used for data analysis.
Metric 22: Reporting of Data High Data for the control response and the exposure responses was reported in Table 1.
Metric 23: Explanation of Unexpected Outcomes High Variability was reported in Table 1.

Additional Comments: This portion of the evaluation was on the chronic toxicity of BBP on the Cladoceran M. macrocopa. Study authors reported on the ”generation time.” This
was defined as the time it took for the organisms to reach maturity and to drop their first brood. Development/growth was therefore selected as the outcome.
This evaluation is for the parental generation. A separate evaluation has been done for the F1 generation as per Jone’s instructions. Exposure ”until all
organisms died” - at least 23 days based on Figure 1.

Overall Quality Determination High
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was reported to be Sigma-Aldrich in Germany, but it was not

reported if the BBP was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 97%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a negative control as well as a solvent control.
Metric 5: Negative Control Response High Then negative control response was reported in Table 1 and Figure 1.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium It was reported that the BBP was dissolved into acetone to make the stock solution. The

stock solution was then diluted with aerated tap water to achieve the proper concen-
tration. The amounts of acetone and BBP were not reported when describing the stock
solution.

Metric 8: Consistency of Exposure
Administration

Medium All exposures were conducted in 75mL beakers with 50mL of test solution in complete
darkness. The tests were carried out until all organisms had died, which created some
differences in duration.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentration was measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium The exposure duration was until all test organisms had died. This had the potential to
create differences in duration among concentrations. However, it most likely would not
have an effect on the outcome.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 6 exposure groups plus a negative control and a solvent control. The spacing
was adequate to see a dose response.

Metric 12: Testing at or Below Solubility Limit High Acetone was used as a vehicle solvent, and a solvent control was used for this portion of
the study.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were from the Laboratory of Aquaculture Biology, Nagasaki Univer-

sity Japan. Organisms used in the study were <12h old.
Metric 14: Acclimatization and Pretreatment

Conditions
High Pretreatment conditions appeared to be the same as treatment conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium It was reported there were 10 organisms per test chamber with 3 replicates.
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Study Citation: Wang, J. X., Xi, Y. L., Hu, K., Liu, X. B. (2011). Effect of butyl benzyl phthalate on life table-demography of two successive generations of cladoceran
Moina macrocopa Straus. Journal of Environmental Biology 32(1):17-22.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Moina macrocopa; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 788149

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were tested at 25C in total darkness. They were fed Chlorella for the duration

of the study and were renewed daily.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–reproduction in the form of fecundity.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. The number of offspring was counted and recorded
every 24h.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Kaplan-Meier analysis, ANOVA, and Dunnett’s test were used for data analysis.
Metric 22: Reporting of Data High Data for the control response and the exposure responses was reported in Table 1 and

Figure 1.
Metric 23: Explanation of Unexpected Outcomes Medium Variability was reported in Table 1, but not in any of the figures.

Additional Comments: This portion of the evaluation was on the chronic toxicity of BBP on the Cladoceran M. macrocopa. Study authors reported on the ” net reproductive rate”,
so reproduction was selected as the outcome. This portion of the evaluation is on the F1 generation. A separate evaluation has been completed on the
parental generation per Jone’s instructions. Exposure ”until all organisms died” - at least 23 days based on Figure 1.

Overall Quality Determination High
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Study Citation: SRI International, (1984). Acute toxicity studies on S-160 using two midge species as the test organisms.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus dissimilis; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359238

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The BBP was identified by CASRN.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity and grade of the BBP were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a negative control and a solvent control containing

acetone.
Metric 5: Negative Control Response High The negative control response was reported in an unlabeled table in the results section

and was adequate for the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the larvae were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High A stock solution was made by dissolving 1.20mL of BBP into 50mL of reagent grade

acetone. Serial dilutions were then performed using the stock solution to prepare the test
concentrations.

Metric 8: Consistency of Exposure
Administration

High All exposures were performed for 48h in 250mL Pyrex beakers with 200mL of test
solution. Each beaker had 5 midge larvae.

Metric 9: Measurement of Test Substance
Concentration

Low The stock solution was analyzed via gas chromatography. Study authors did not report if
the test concentrations were measured. There was some concern that the highest concen-
tration may not have been in solution, but in a fine suspension instead.

Metric 10: Exposure Duration and Frequency Medium Midge acute toxicity studies are typically run for 96h, but these studies were for 48h.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium There were 5 exposure groups reported; however, the highest concentration did not

exhibit complete mortality.
Metric 12: Testing at or Below Solubility Limit Medium Study authors used acetone as a vehicle solvent. They also reported there was some

uncertainty that the highest concentration was completely in solution. It may have been
in a fine suspension.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Both larval species were cultured in-house. It was reported that 2nd and 3rd instar larvae

were used for the tests.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study authors did not report if the pretreatment conditions were the same.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 5 organisms per test chamber, and each exposure concentration had 4 repli-
cates.
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Study Citation: SRI International, (1984). Acute toxicity studies on S-160 using two midge species as the test organisms.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus dissimilis; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359238

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little information was provided on the environmental conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–mortality.
Metric 18: Consistency of Outcome

Assessment
High The larvae were assessed for mortality every 24h for the duration of the study.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High It was reported in the data sheets that probit method was used to determine LC50 values.
Metric 22: Reporting of Data High Exposure related results and control response were all reported in an unlabeled table in

the results section.
Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments: This portion of the evaluation was on the acute toxicity of BBP to the midge P dissimilis . Mortality was selected as the outcome of interest. There was
some concern that the highest concentration was not fully in solution.

Overall Quality Determination Medium
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogenetica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Test substance nomenclature was reported without a CASRN.
Metric 2: Test Substance Source Low The test substance was reported as provided by the manufacturer from commercially

available batches. The manufacture name and batch number were not provided. No
analytical data was reported.

Metric 3: Test Substance Purity High There was at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was reported.
Metric 5: Negative Control Response High The control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described. However, the headspace or the measures

taken to prevent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Sample extracts were analyzed by gas chromatography at the start and the end of the
test. In static studies, final test concentrations frequently were 50% of the initial concen-
trations. Loss of the phthalate esters was thought to be principally due to adsorption to
the test vessels.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure were appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High There was an appropriate acclimation period for the test reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogenetica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High The environmental conditions were consistent across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only the treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes reported.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Monsanto, (1983). Acute toxicity of santicizer 160 to the midge paratanytarsus parthenogenetica with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogenetica; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359274

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The BBP was identified by CASRN.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity/grade was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control and a solvent control.
Metric 5: Negative Control Response High The negative control response was reported in Table 4, and was adequate.
Metric 6: Randomized Allocation Medium The midge larvae were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be static. The test media was reported to be prepared by

adding the correct amount of BBP in the appropriate amount of solvent and diluting to
1000mL with well water and then shaking vigorously.

Metric 8: Consistency of Exposure
Administration

High Organisms were all exposed for 48h in 250L beakers with 200mL of test solution in
triplicate.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point in the study.

Metric 10: Exposure Duration and Frequency Medium Midge acute toxicity tests are typically 96h, so this test was a little shorter than normal.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 exposure groups plus a control and a solvent control. The spacing was

adequate to observe a dose response.
Metric 12: Testing at or Below Solubility Limit High Study authors reported using dimethyl formamide (DMF) as a vehicle solvent, and the

solvent control response was adequate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Organisms were cultured in house and were used for testing at 9 days old.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The culturing conditions were not reported, so it is unknown if the pretreatment and

treatment conditions were the same.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 10 midge larvae per test chamber, and each concentration was performed in

triplicate.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Organisms were fed 3 x a week with a trout chow, alfalfa, and yeast mixture. Little

information was provided on the culture conditions.
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Study Citation: Monsanto, (1983). Acute toxicity of santicizer 160 to the midge paratanytarsus parthenogenetica with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogenetica; Larvae
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359274

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–mortality in the form of LC50 values.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. Organisms were monitored for mortalities every day
for 48h.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High LC50 calculations were described under the ”Materials and Methods” section.
Metric 22: Reporting of Data High Data for the exposure and control responses can be found in Table 4 and was adequate.
Metric 23: Explanation of Unexpected Outcomes Medium Variability was not reported in Table 4, but 95% confidence intervals were provided for

LC50 values in Table 3.

Additional Comments: This evaluation was on the acute toxicity of BBP to the midge P. parthenogentica. LC50 values and percent mortality were reported; mortality was selected
as the outcome.

Overall Quality Determination High
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Study Citation: Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogeneticus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 674894

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High BBP was indicated in the report, and the CAS number was given.
Metric 2: Test Substance Source Low The source of the test chemical was not reported, and it was not mentioned if it was

analytically verified.
Metric 3: Test Substance Purity High The test substance was 99+% pure.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control group was included in the preliminary test.
Metric 5: Negative Control Response High There were zero mortalities in the 48-hour static test.
Metric 6: Randomized Allocation Low It was not reported if the test organisms were randomly assigned to test groups during

the preliminary study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The static test was described adequately. It was conducted in 200mL glass beakers using

well water (chemical characteristics described in Table 1) and the respective test chemi-
cal concentration. The test media preparation was described and details can be found on
page 19 of the pdf.

Metric 8: Consistency of Exposure
Administration

High Exposure administration across test groups was consistent. The dilution volume was the
same for all prepared test concentrations.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The range was found by increasing the amount of test material by a factor of 10 until a
toxic level was found. This was a 48-hour static test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The range was found by increasing the amount of test material by a factor of 10 until a
toxic level was found.

Metric 12: Testing at or Below Solubility Limit Medium Acetone was used as a solvent to get the chemical into test solution. The 10 mg/L treat-
ment dose is above BBP’s selected water solubility, likely enhanced by acetone solvent.
Acetone was used in the control and there were zero mortalities in that group.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The report doesn’t specifically mention the age of the midges used in the preliminary

range-finding test. The midges were cultured at the Analytical Bio-Chemistry Laborato-
ries, Inc. facility.

Metric 14: Acclimatization and Pretreatment
Conditions

Low It was not mentioned whether the test midges were acclimated to test conditions prior to
the start of the preliminary test.
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Study Citation: Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogeneticus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 674894

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Low Five midges were used per concentration level. There was no mention of replicates per

concentration.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low No information was given on the water quality conditions of the preliminary range-

finding test. In culture, midges were fed a trout chow and alfalfa suspension daily until
24 hours prior to testing.

Metric 17: Outcome Assessment Methodology High Mortality was assessed at 24 and 48 hours. This was sufficient to determine a toxic level.
Metric 18: Consistency of Outcome

Assessment
High Mortality was assessed the same way for all treatment groups throughout the exposure.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low It was not mentioned whether the test midges were acclimated to test conditions prior to

the start of the preliminary test.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the report to suggest differences in midges among treat-

ment groups that could influence the mortality assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Data was provided for the four concentration levels in the preliminary test. However, no

statistical results were shown. It is not clear whether statistics were run for this test.
Metric 22: Reporting of Data High Mortality data was shown for all treatments groups for both timepoints. Appendix I on

page 17 of the pdf shows the raw data for the preliminary test.
Metric 23: Explanation of Unexpected Outcomes Low Not enough information was provided for the preliminary range-finding test to know if

excessive variability occurred. No measures of variability were shown.

Additional Comments: This evaluation is for the mortality outcome for the preliminary range-finding test. This evaluation was done on the report shown on pages 1-38 of this
reference pdf. The cover letter of this report indicates the chemical tested is BBP. However, throughout the report the chemical tested is labeled GLP-1.
The data extracted for this reference is indicated for BBP.

Overall Quality Determination Medium
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Study Citation: Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogeneticus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 674894

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High BBP was indicated in the report, and the CAS number was given.
Metric 2: Test Substance Source Low The source of the test chemical was not reported, and it was not mentioned if it was

analytically verified.
Metric 3: Test Substance Purity High The test substance was 99+% pure.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control group and an acetone (solvent) control group were used in the test.
Metric 5: Negative Control Response High There were zero mortalities in both control groups throughout the 48-hour static test.
Metric 6: Randomized Allocation Low It was not reported if the test organisms were randomly assigned to test groups during

the definitive study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The static test was described adequately. It was conducted in 200mL glass beakers using

well water (chemical characteristics described in Table 1) and the respective test chemi-
cal concentration. The test media preparation was described and details can be found on
page 19 of the pdf.

Metric 8: Consistency of Exposure
Administration

High The exposure administration across test groups was consistent. The dilution volume was
the same for all prepared test concentrations.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The 48-hour static exposure was appropriate to determine the desired LC50 result.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups was justified based on a preliminary range-finding test.

The selected test concentrations allowed for appropriate determination of the LC50
values.

Metric 12: Testing at or Below Solubility Limit Low Acetone was used as a solvent to get the chemical into test solution. As such, most
of the tested BBP concentrations were above the solubility of BBP in water with the
highest tested concentration over 5 times the water solubility of BBP. There were zero
mortalities in the solvent control.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The midges used in the test were between the 3rd and 4th instar age. They were cultured

at the Analytical Bio-Chemistry Laboratories, Inc. facility.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not mentioned whether the test midges were acclimated to test conditions prior to

the start of the definitive test.
Metric 15: Number of Organisms and

Replicates per Group
Medium Ten midges were placed in each test beaker. However, there were two replicates per test

concentration.

Continued on next page . . .
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Study Citation: Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogeneticus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 674894

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions throughout the test seemed adequate. Water quality was con-

sistent across test treatments. Data is shown in Appendix Tables. Midges were fed a
trout chow and alfalfa suspension daily until 24 hours prior to the test start. During the
exposure, test vessels were kept at 20 degrees C and the photoperiod was 16 hours day-
light and 8 hours darkness.

Metric 17: Outcome Assessment Methodology High Mortality was assessed at 24 and 48 hours. This was sufficient to develop a 24-h and
48-h LC50 value.

Metric 18: Consistency of Outcome
Assessment

High Mortality was assessed the same way for all treatment groups throughout the exposure.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low It was not mentioned whether the test midges were acclimated to test conditions prior to

the start of the definitive test.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the report to suggest differences in midges among treat-

ment groups that could influence the mortality assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods used were described in the report under Table 2 and in the ap-

pendix. Binomial, moving average, and probit tests were used. These were appropriate
to assess the mortality results.

Metric 22: Reporting of Data Medium Mortality data was shown for all treatments groups for both timepoints. Table 3 shows
mortality rates, however these numbers appear to be raw counts, not percentages. Ap-
pendix I contains all the raw data forms and calculated percentages. Table 2 shows the
calculated LC50s for 24 and 48 hours.

Metric 23: Explanation of Unexpected Outcomes High Measures of variability (95% CI) were included where appropriate.

Additional Comments: This evaluation is for the mortality outcome. This evaluation was done on the report shown on pages 1-38 of this reference pdf. The cover letter of this
report indicates the chemical tested is BBP. However, throughout the report the chemical tested is labeled GLP-1. The data extracted for this reference is
indicated for BBP.

Overall Quality Determination High
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Study Citation: Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogeneticus; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 674894

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High BBP was indicated in the report, and the CAS number was given.
Metric 2: Test Substance Source Low The source of the test chemical was not reported, and it was not mentioned if it was

analytically verified.
Metric 3: Test Substance Purity High The test substance was 99+% pure.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control group and an acetone (solvent) control group were used in the test.
Metric 5: Negative Control Response High There were zero mortalities in both control groups throughout the 48-hour static test.
Metric 6: Randomized Allocation Low It was not reported if the test organisms were randomly assigned to test groups during

the definitive study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The static test was described adequately. It was conducted in 200mL glass beakers using

well water (chemical characteristics described in Table 1) and the respective test chemi-
cal concentration. The test media preparation was described and details can be found on
page 19 of the pdf.

Metric 8: Consistency of Exposure
Administration

High Exposure administration across test groups was consistent. The dilution volume was the
same for all prepared test concentrations.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The 48-hour static exposure was appropriate to determine the desired LC50 result.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups was justified based on a preliminary range-finding test.

The selected test concentrations allowed for appropriate determination of the LC50
values.

Metric 12: Testing at or Below Solubility Limit Low Acetone was used as a solvent to get the chemical into test solution. As such, most
of the tested BBP concentrations were above the solubility of BBP in water with the
highest tested concentration over 5 times the water solubility of BBP. There were zero
mortalities in the solvent control.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The midges used in the test were between the 3rd and 4th instar age. They were cultured

at the Analytical Bio-Chemistry Laboratories, Inc. facility.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not mentioned whether the test midges were acclimated to test conditions prior to

the start of the definitive test.
Metric 15: Number of Organisms and

Replicates per Group
Medium Ten midges were placed in each test beaker. However, there were two replicates per test

concentration.
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Study Citation: Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogeneticus; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 674894

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions throughout the test seemed adequate. Water quality was con-

sistent across test treatments. Data is shown in Table 3. Midges were fed a trout chow
and alfalfa suspension daily until 24 hours prior to the test start. During the exposure,
test vessels were kept at 20 degrees C and the photoperiod was 16 hours daylight and 8
hours darkness.

Metric 17: Outcome Assessment Methodology Medium Quiescent behavior (immobilization) was assessed at 24 and 48 hours.
Metric 18: Consistency of Outcome

Assessment
Medium There was a lack of details on methods for examining behavior.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low It was not mentioned whether the test midges were acclimated to test conditions prior to

the start of the definitive test.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the report to suggest differences in midges among treat-

ment groups that could influence the immobilization assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Results are presented without statistical analysis. Statistical analysis for possibly an

EC25 could be performed.
Metric 22: Reporting of Data High Quiescent data was shown for all treatments groups for both timepoints in Appendix

tables.
Metric 23: Explanation of Unexpected Outcomes Medium No variability was presented with the data, but based on the numbers, results seem con-

sistent between replicates.

Additional Comments: This evaluation is for the mortality outcome. This evaluation was done on the report shown on pages 1-38 of this reference pdf. The cover letter of this
report indicates the chemical tested is BBP. However, throughout the report the chemical tested is labeled GLP-1. The data extracted for this reference is
indicated for BBP.

Overall Quality Determination Medium
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Study Citation: Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogeneticus; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 674894

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High BBP was indicated in the report, and the CAS number was given.
Metric 2: Test Substance Source Low The source of the test chemical was not reported, and it was not mentioned if it was

analytically verified.
Metric 3: Test Substance Purity High The test substance was 99+% pure.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control group was included in the preliminary test.
Metric 5: Negative Control Response High Control midges exhibited normal behavior.
Metric 6: Randomized Allocation Low It was not reported if the test organisms were randomly assigned to test groups during

the preliminary study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The static test was described adequately. It was conducted in 200mL glass beakers using

well water (chemical characteristics described in Table 1) and the respective test chemi-
cal concentration. The test media preparation was described and details can be found on
page 19 of the pdf.

Metric 8: Consistency of Exposure
Administration

High Exposure administration across test groups was consistent. The dilution volume was the
same for all prepared test concentrations.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if test concentrations were measured during the exposure.

Metric 10: Exposure Duration and Frequency High The range was found by increasing the amount of test material by a factor of 10 until a
toxic level was found. This was a 48-hour static test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The range was found by increasing the amount of test material by a factor of 10 until a
toxic level was found.

Metric 12: Testing at or Below Solubility Limit Medium Acetone was used as a solvent to get the chemical into test solution. The 10 mg/L treat-
ment dose is above BBP’s selected water solubility, likely enhanced by acetone solvent.
Acetone was used in the control and there were zero mortalities in that group.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The report doesn’t specifically mention the age of the midges used in the preliminary

range-finding test. The midges were cultured at the Analytical Bio-Chemistry Laborato-
ries, Inc. facility.

Metric 14: Acclimatization and Pretreatment
Conditions

Low It was not mentioned whether the test midges were acclimated to test conditions prior to
the start of the preliminary test.

Metric 15: Number of Organisms and
Replicates per Group

Low Five midges were used per concentration level. There was no mention of replicates per
concentration.
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Study Citation: Analytical Bio-Chemistry Labs, (1981). Acute toxicity of GLP-1 (9AB981018) to midge (Paratanytarsus parthenogenetica) with cover letter.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogeneticus; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 674894

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low No information was given on the water quality conditions of the preliminary range-

finding test. In culture, midges were fed a trout chow and alfalfa suspension daily until
24 hours prior to testing.

Metric 17: Outcome Assessment Methodology Medium Behavior was assessed at 24 and 48 hours, however there was no methods description of
this measurement. This assessment included looking for normal behavior, loss of equi-
librium, surfacing, swimming, and quiescent behavior. This was sufficient to determine
a toxic level.

Metric 18: Consistency of Outcome
Assessment

Medium There were minimal details on the behavior measurement, but it appears to be measured
at 24 and 48 hours consistently.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low It was not mentioned whether the test midges were acclimated to test conditions prior to

the start of the preliminary test.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the report to suggest differences in midges among treat-

ment groups that could influence the mortality assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Results are presented without statistical analysis.
Metric 22: Reporting of Data High Behavior data was shown for all treatments groups for both timepoints. Appendix I on

page 17 of the pdf shows the raw data for the preliminary test. In the highest concentra-
tion (10 mg/L), both at the 24 and 48-hour timepoints, quiescent behavior was observed
in the midges that were still alive.

Metric 23: Explanation of Unexpected Outcomes Low Not enough information was provided for the preliminary range-finding test to know if
excessive variability occurred. No measures of variability were shown.

Additional Comments: This evaluation is for the behavioral outcome for the preliminary range-finding test. This evaluation was done on the report shown on pages 1-38 of this
reference pdf. The cover letter of this report indicates the chemical tested is BBP. However, throughout the report the chemical tested is labeled GLP-1.
The data extracted for this reference is indicated for BBP.

Overall Quality Determination Medium

Page 318 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 5497664 Table: 1 of 1

Study Citation: Analytical Bio-Chemistry Labs, (1986). Flow-through acute toxicity report - 96 hr flow-through toxicity study of benzyl butyl phthalate to the freshwater
crayfish, procambarus sp (final report) w-attach and letter 072888.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Procambarus sp.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5497664

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was Monsanto, but it was not reported if it was analytically veri-

fied.
Metric 3: Test Substance Purity Low The purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control that also contained the

vehicle solvent DMF.
Metric 5: Negative Control Response High The negative control response was reported in Table 6 and was adequate for the outcome

of interest.
Metric 6: Randomized Allocation Medium The crayfish were reported to be randomly distributed into test groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The diluter stock solution was prepared by diluting 3.17g of parent compound into

100mL of DMF. Concentrations were distributed via a diluter system. The system was
flow-through.

Metric 8: Consistency of Exposure
Administration

High All exposures were administered for 96h in 19L glass carboys with 10 crayfish per test
chamber with a mixture of BBP and well water.

Metric 9: Measurement of Test Substance
Concentration

High Test concentrations were measured at 0 and 96h using gas chromatography.

Metric 10: Exposure Duration and Frequency High The test duration was 96h, which is typical of acute toxicity tests.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low There were 5 exposure groups, but spacing was inadequate. Mortalities did not occur in

the highest concentrations, and 95% confidence intervals were unable to be calculated
due to this. A range finding test was conducted but mortality did not occur. It is curious
why a definitive test was conducted using concentrations similar to those used in the
range finding test that did not demonstrate an effect (mortality or sublethal).

Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of a vehicle solvent at an adequate concentration, and the
solvent control response was acceptable.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The crayfish were from Sabine Delta Farms in Orange, TX, USA. The age of the cray-

fish was not reported. These deviations are unlikely to impact the results.
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Flow-through acute toxicity report - 96 hr flow-through toxicity study of benzyl butyl phthalate to the freshwater
crayfish, procambarus sp (final report) w-attach and letter 072888.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Procambarus sp.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5497664

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
Medium It was not reported if the crayfish were acclimated. They were, however, kept at Sabine

Delta Farms and maintained at ABC Laboratories prior to test initiation.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 10 crayfish per test chamber, but there were only two replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium The test water was reported to be well water at 20 C. Water characteristics were reported

, and water quality was monitored. The crayfish were fed M-F prior to testing. Photope-
riod was not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Organisms were assessed daily, and mortalities were
recorded at this point. Dead organisms were removed every 24h.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment. There are no limitations
that would result in a substantial impact on results.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High LC50 values were determined using a computer program designed by Stephan et al.
Metric 22: Reporting of Data High Exposure and control related data were reported in Table 6 and were adequate.
Metric 23: Explanation of Unexpected Outcomes Medium Minor uncertainties or limitations were identified in how the study characterized un-

expected outcomes, including within-study variability and/or variation from historical
measures, but those are not likely to have a substantial impact on results. 95% confi-
dence intervals were unable to be calculated due to lack of mortalities.
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Study Citation: Analytical Bio-Chemistry Labs, (1986). Flow-through acute toxicity report - 96 hr flow-through toxicity study of benzyl butyl phthalate to the freshwater
crayfish, procambarus sp (final report) w-attach and letter 072888.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Procambarus sp.; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5497664

Domain Metric Rating Comments
Additional Comments: This evaluation was on the acute toxicity of BBP on the crayfish Procamarus sp. Mortality was selected as the outcome of interest. It is unclear why

the test concentrations were selected, however, given that a preliminary range finding test was conducted at similar and/or same concentrations used in
the definitive test. No effects from BBP were seen, mortality or sublethal.According to the study authors, ”This preliminary test was conducted with five
crayfish per concentration at the following test concentrations: 3.0, 1.5, and 0.19 mg/L, plus a solvent control. During this test, no sublethal effects were
noted among the crayfish at any of the test concentrations. In addition, no mortalities occurred during the preliminary test. Monsanto personnel were
notified ofthese results and the intention to run the definitive test at the nominal concentrations of 3. 0, l. 5, O. 75, O. 37 and 0.18 mg/L of butylbenzyl
phthalate.”

Overall Quality Determination High
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Study Citation: Ecotox„ Carolina (1997). Effect of butyl benzyl phthalate (Santicizer 160) on the growth and reproduction of Chlorella vulgaris.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Chlorella vulgaris; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617118

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical name, butyl benzyl phthalate (Santicizer 160), and CAS number were
given.

Metric 2: Test Substance Source Low The test substance was obtained from Monsanto but there was no information given on
analytical verification of the test substance.

Metric 3: Test Substance Purity High The purity was listed as 99.2%.

Domain 2: Test Design
Metric 4: Negative Controls High A medium control was used in the test.
Metric 5: Negative Control Response High The cell concentrations in the control increased by at least a factor of 16 during the test,

indicating that the test acceptability criteria was met.
Metric 6: Randomized Allocation Low It was not reported how the algae was allocated to each test vessel (no randomization

mentioned).

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and test solution preparation were both described in detail and

were adequate for the test run. The test vessels were 250-mL glass Erlenmeyer flasks.
Metric 8: Consistency of Exposure

Administration
High The test exposure was administered the same across all treatment groups. 50 mL of

the control and test concentrations were added to each replicate test vessel (250 mL
Erlenmeyer flasks).

Metric 9: Measurement of Test Substance
Concentration

Medium Test concentrations were measured at the beginning and end of the test. HPLC with UV
detection was the analytical method used (details in Appendix C). Results of the study
are based upon the initial measured concentrations.

Metric 10: Exposure Duration and Frequency High The test duration was 72 hours which is appropriate for an algae growth inhibition toxic-
ity test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium The results from a range-finding test were used to determine the nominal test concen-
trations. There were minimal toxic effects (during the definitive test) with the concen-
trations used so EC50 values could not be calculated. The 72-hour EC50 value shown
is greater than the highest test concentration. During the range-finding test it was de-
termined that concentrations over 3000 ug/L would prove difficult to obtain consistent
analytical results because of exceeding water solubility, so that is why the max nominal
test concentration was 3424 ug/L.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below water solubility.

Domain 4: Test Organism
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Study Citation: Ecotox„ Carolina (1997). Effect of butyl benzyl phthalate (Santicizer 160) on the growth and reproduction of Chlorella vulgaris.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Chlorella vulgaris; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617118

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics High The original algae stock culture was obtained from Carolina Biological Supply Com-

pany, Burlington, NC. Stock cultures were appropriately maintained in the laboratory.
Transfers were made regularly into fresh medium to provide a healthy inoculum for
toxicity test initiation. All algae used in the test were from the same source and stock
culture.

Metric 14: Acclimatization and Pretreatment
Conditions

High The culture used to prepare the inoculum for testing was actively growing under the test
conditions for at least 2 transfers prior to the start of the definitive test.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 6 replicate flasks for the control and 3 replicate flasks for each test treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High This test followed procedures outlined in OECD Guideline 201. Each flask was inocu-

lated with approximately 10,000 cells/mL. Environmental conditions remained adequate
and consistent during the test exposure.

Metric 17: Outcome Assessment Methodology High The algae cell growth outcome assessment procedures were described and adequate for
this type of test. Cells were counted at 24, 48, and 72 hours. Three counts per replicate
were made. All counts were multiplied by the appropriate conversion factors (sample
dilution and volume). AAP medium was used to determine the background counts.

Metric 18: Consistency of Outcome
Assessment

High The cell count (growth) outcome assessment was done the same way for all test treat-
ment replicates.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Algae stock cultures were acclimated to appropriate test conditions prior to test initia-

tion. Environmental conditions during the exposure remained consistent and appropriate
across test vessels.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information to suggest differences in algae used between treatment flasks
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analyses were performed using SAS software. NOEC was determined (based

on the area under the growth curve, as well as average specific growth rate), subsequent
to Bartlett’s test for homogeneity of variances, from ANOVA and Bonferroni’s t-test.

Metric 22: Reporting of Data High All data for the outcome assessment were included in the report. Cell counts are shown
in Table 4. Table 5 shows the effects of the test substance on area under the growth
curve, relative to the control. Table 6 shows effects of the test substance on average
specific growth rate, relative to the control.

Metric 23: Explanation of Unexpected Outcomes High Results were described and measures of variability were shown where appropriate.
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Study Citation: Ecotox„ Carolina (1997). Effect of butyl benzyl phthalate (Santicizer 160) on the growth and reproduction of Chlorella vulgaris.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Chlorella vulgaris; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617118

Domain Metric Rating Comments
Additional Comments: This evaluation is for the Development/Growth outcome. The effects seen in this study were stimulation of growth. The lack of toxic effects prevented

calculation of the EC50 values. The EC50, based on either growth parameter, was greater than the highest test concentration.

Overall Quality Determination High
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Study Citation: Ecotox„ Carolina (1995). [Redacted] The toxicity of butyl benzyl phthalate (Santicizer 160) to Navicula pelliculosa.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Navicula pelliculosa; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617117

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The BBP was identified by name, CASRN, and molecular formula.
Metric 2: Test Substance Source High The source and lot were reported, and the identity was analytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 99.2%.

Domain 2: Test Design
Metric 4: Negative Controls High The study authors reported the use of a concurrent negative control that only contained

culture medium.
Metric 5: Negative Control Response High It was reported that the control cell concentrations increased by at least a factor of 16 in

the text, and the raw data is presented on page 56 of the PDF.
Metric 6: Randomized Allocation Low It was not reported how the diatoms were allocated into study groups. It was not speci-

fied if a special method to ensure random allocation was used.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was static in 250mL glass beakers with foam stoppers that contained

50mL of test solution. The beakers were shaken at 100 oscillations/min. A saturated test
solution was prepared by adding 0.0053mL of BBP to one liter of AAP/Si medium and
stirring overnight.

Metric 8: Consistency of Exposure
Administration

High All exposures occurred in 250mL glass beakers with foam stoppers. They were all
shaken at about 100 oscillations/min and held under continuous illumination of 4306
lumens/m^2. All exposures were for 72h in a controlled environment incubator. Tests
were started with a nominal algal concentration of 50,000cells/mL.

Metric 9: Measurement of Test Substance
Concentration

Medium Samples were taken for analysis on day 0 and at test termination. The methods used for
analysis were not described as Monsanto Company did the analyses. Mean measured
concentrations on day 0 ranged from 63.7-2390ug/L. Measured concentrations on day 0
and day 3 can be found on page 55 of the pdf.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 72h, which is typical of an algal acute toxicity
test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 6 test concentration levels with a 2X spacing, which both meet test guideline
requirements. Test concentrations were selected based on a preliminary test.

Metric 12: Testing at or Below Solubility Limit High Test concentrations were below the water solubility limit of BBP.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The N. pelliculosa was reported to be cultured in-house and were originally from Car-

olina Biological Supply. N. pelliculosa are routinely used for this study type.
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Study Citation: Ecotox„ Carolina (1995). [Redacted] The toxicity of butyl benzyl phthalate (Santicizer 160) to Navicula pelliculosa.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Navicula pelliculosa; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617117

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High Algae was reported to be cultured under similar conditions to the testing conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium It was reported that there were approximately 50,000cell/mL in the initial algal inocu-
lum. There were 6 control replicates and 4 replicates per exposure group, which meet
test guideline requirements.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The algae was cultured under continuous cool-white fluorescent lighting with 4306

lumens/m^2 at about 23C. Algae was cultured in AAP/Si culture medium with shaking
at 100 oscillations/min.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–development growth in terms of algal counts.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Algal counts were taken at 24, 48, and 72h by using a
Coulter Counter.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The concentration-effect relationship was assessed by comparison of the areas under

the growth curves. Mean values of the cell counts for each test treatment concentration
and for the controls were plotted against the time to produce growth curves. Weighted
least squares non linear regression was used to determine EC50 values and their 95%
confidence limits. SAS software was used for statistical analysis.

Metric 22: Reporting of Data High Exposure and control responses were reported on page 56 of the PDF. Please note this
is in the section after the actual report. The actual report has some pages missing, which
includes the tables and figures. The 48h and 72h EC50 values were reported in the re-
port on page 18 of the PDF. 95% confidence intervals were provided here as well.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments: This report was on the effect of BBP on Navicula pelliculosa. Cell counts were taken daily for the 72h exposure. the 48h and the 72h EC50 values were
reported. Development/growth was selected as the outcome of interest. Please note, there are pages from this report that are missing. Table 3 is missing
completely, and Table 4 only contains data for the 2400ug/L exposure level. Results can instead be found on page 56 of the pdf. Measured concentrations
are provided on page 55 of the pdf.
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Study Citation: Ecotox„ Carolina (1995). [Redacted] The toxicity of butyl benzyl phthalate (Santicizer 160) to Navicula pelliculosa.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Navicula pelliculosa; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617117

Domain Metric Rating Comments

Overall Quality Determination High
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Study Citation: Ecotox„ Carolina (1995). [Redacted] The toxicity of butyl benzyl phthalate (Santicizer 160) to Navicula pelliculosa.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Navicula pelliculosa; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617117

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name, CASRN, and molecular formula in the report, but it is
not clearly stated if the same material that was used for the definitive test was also used
for the range-finding test.

Metric 2: Test Substance Source Low The source and lot were reported, and the identity was analytically verified, but it is not
clearly stated if the same material that was used for the definitive test was also used for
the range-finding test.

Metric 3: Test Substance Purity Low The purity was reported to be 99.2%, but it is not clearly stated if the same material that
was used for the definitive test was also used for the range-finding test.

Domain 2: Test Design
Metric 4: Negative Controls Uninformative A concurrent negative control group was not reported for the range-finding test.
Metric 5: Negative Control Response Uninformative A concurrent negative control was not reported for the range-finding test.
Metric 6: Randomized Allocation Low It was not reported how the diatoms were allocated into study groups. It was not speci-

fied if a special method to ensure random allocation was used.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low No details were provided and only nominal concentrations were reported for the range-

finding test.
Metric 8: Consistency of Exposure

Administration
Low No details of exposure administration were reported for the range-finding test.

Metric 9: Measurement of Test Substance
Concentration

Low Only nominal concentrations were reported for the range-finding test.

Metric 10: Exposure Duration and Frequency Uninformative The exposure duration was not reported for the range-finding test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Five concentrations were tested. The spacing was wider than typical for a definitive test

(10X), but is appropriate for a range-finding test.
Metric 12: Testing at or Below Solubility Limit Medium The highest concentration tested was reported to be prepared at approximately twice the

water solubility. The other concentrations tested were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Uninformative No details about the test organism were reported for the range-finding test.
Metric 14: Acclimatization and Pretreatment

Conditions
Low No details regarding acclimatization or pretreatment conditions were reported.

Metric 15: Number of Organisms and
Replicates per Group

Low The number of organisms and replicates were not reported.

Domain 5: Outcome Assessment
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Study Citation: Ecotox„ Carolina (1995). [Redacted] The toxicity of butyl benzyl phthalate (Santicizer 160) to Navicula pelliculosa.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Navicula pelliculosa; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617117

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low No details were reported regarding housing and environmental conditions for the range-

finding test.
Metric 17: Outcome Assessment Methodology Low The method for the range-finding test was not described.
Metric 18: Consistency of Outcome

Assessment
Low Details of execution of the study protocol for the range-finding test were not reported.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low No details about environmental conditions were provided for the range-finding test.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Uninformative Statistical analysis was not reported, and sufficient data to conduct independent statisti-

cal analysis was not provided for the range-finding test.
Metric 22: Reporting of Data Low Results for the range-finding test were described in the text.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments: This form is evaluating the range-finding test reported in the reference.

Overall Quality Determination Uninformative
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Study Citation: Jonsson, S., Baun, A. (2003). Toxicity of mono- and diesters of o-phthalic esters to a crustacean, a green alga, and a bacterium. Environmental Toxicology
and Chemistry 22(12):3037-3043.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Pseudokirchneriella subcapitata; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789536

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The test substance was identified definitively - nomenclature, CASRN, and structure
were reported.

Metric 2: Test Substance Source High The BBP was purchased from Merck Eurolab (Stockholm, Sweden), but the test sub-
stance identity was NOT analytically verified by the performing laboratory.

Metric 3: Test Substance Purity High The percent purity was reported as >98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the control group was reported. The control group had a

growth rate 1.6-1.8/ d during the 72 hour of incubation.
Metric 6: Randomized Allocation Low There were minor limitations in the allocation method that are unlikely to have a sub-

stantial impact on results. This was an algal study and reporting of random allocations
are limited.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations and/or minimize loss of the test substance before and during the
exposure.

Metric 8: Consistency of Exposure
Administration

High Details of the exposure administration were reported, and the exposures were adminis-
tered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were measured but not reported.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type. The algal growth inhibition test was conducted for 72 hours.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Uninformative No information is provided on the exposure concentrations and the spacing of exposure
levels.

Metric 12: Testing at or Below Solubility Limit Low Reporting omissions prevented the determination of whether exposure concentrations
exceeded the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of algae was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized and/or whether pre-

treatment conditions were the same for control and exposed groups.
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Study Citation: Jonsson, S., Baun, A. (2003). Toxicity of mono- and diesters of o-phthalic esters to a crustacean, a green alga, and a bacterium. Environmental Toxicology
and Chemistry 22(12):3037-3043.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Pseudokirchneriella subcapitata; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 789536

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Medium Test vessels were inoculated to achieve a cell density of 10^4 cells/ml. Replicates were

not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions were conducive to the maintenance of health. Typical control

growth rates of 1.6-1.8/d were observed in the controls.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology was reported. The cited refrence (Mayer et al.

1997) has the detailed methodology.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups. Samples were taken from

each test flask and the controls every 24 h to determine the growth rates.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study on outcomes unrelated to the exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Nonlinear regression analysis was conducted to estimate EC values and confidence

intervals.
Metric 22: Reporting of Data Low Data for exposure-related findings were not shown for each treatment and control group.

Only the EC 10 and EC 50 values were provided.
Metric 23: Explanation of Unexpected Outcomes Low There were no unexpected outcomes.

Additional Comments: The exposure concentrations, spacing of exposure levels, and control response were not reported. Measured concentrations were not reported. Growth rate
data were not provided for each of the treatment groups and control. Only EC 10 and EC 50 values were reported.

Overall Quality Determination Uninformative
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Study Citation: Ecotox„ Carolina (1995). The toxicity of butyl benzyl phthalate (Santicizer 160) to Scenedesmus subspicatus.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Scenedesmus subspicatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617116

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical name, butyl benzyl phthalate (Santicizer 160), and CAS number were
given.

Metric 2: Test Substance Source High The test substance was received from Monsanto (July 8, 1994). The report mentioned
that an analysis was conducted by Monsanto Europe N.V. (May 27, 1994), giving the %
a.i. of 99.2. Data of the analytical information was not included in the report.

Metric 3: Test Substance Purity High The purity was listed as 99.2%.

Domain 2: Test Design
Metric 4: Negative Controls High A medium control was used in the test.
Metric 5: Negative Control Response High The cell concentrations in the control increased by at least a factor of 16 during the test,

indicating that the test acceptability criteria was met.
Metric 6: Randomized Allocation Low It was not reported how the algae was allocated to each test vessel (no randomization

mentioned).

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and test solution preparation were both described in detail and

were adequate for the test run. Test vessels were glass 250-mL Erlenmeyer flasks.
Metric 8: Consistency of Exposure

Administration
High The test exposure was administered the same across all treatment groups. 50 mL of

the control and test concentrations were added to each replicate test vessel (250 mL
Erlenmeyer flasks).

Metric 9: Measurement of Test Substance
Concentration

Medium The test concentrations were measured at the beginning and end of the test. Samples
were refrigerated and shipped on ice overnight to Monsanto Co, where they were ana-
lyzed. The report did not mention what analytical technologies were used but that the
protocol was based off of OECD Guideline 201. No test substance was detected in any
of the test treatments at test termination, so results were based upon initial measured test
concentrations.

Metric 10: Exposure Duration and Frequency High The test duration was 72 hours which is appropriate for an algae growth inhibition toxic-
ity test.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number and spacing of exposure groups were adequate to determine cell growth and
EC50 values. The results from a range-finding test were used to determine the nominal
test concentrations.

Metric 12: Testing at or Below Solubility Limit High A solvent carrier was not needed to prepare the stock solution. Exposure concentrations
were below the water solubility limit.
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Study Citation: Ecotox„ Carolina (1995). The toxicity of butyl benzyl phthalate (Santicizer 160) to Scenedesmus subspicatus.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Scenedesmus subspicatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617116

Domain Metric Rating Comments
Domain 4: Test Organism

Metric 13: Test Organism Characteristics High The original algae culture was obtained from the University of Texas Culture Collection,
Austin, TX. Stock cultures were appropriately maintained in the laboratory. Transfers
were made regularly into fresh medium to provide cultures in the logarithmic phase
of growth for toxicity test inoculations. All algae used in the test were from the same
source and stock culture.

Metric 14: Acclimatization and Pretreatment
Conditions

High The culture used to prepare the inoculum for testing was actively growing under the test
conditions for at least 2 transfers prior to the start of the definitive test.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 6 replicate flasks for the control and 3 replicate flasks for each test treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High This test followed procedures outlined in OECD Guideline 201. Each flask was inocu-

lated with approximately 10,000 cells/mL. Environmental conditions remained adequate
and consistent during the test exposure.

Metric 17: Outcome Assessment Methodology High The algae cell growth outcome assessment procedures were described and adequate for
this type of test. Cells were counted at 24, 48, and 72 hours. Three counts per replicate
were made. All counts were multiplied by the appropriate conversion factors (sample
dilution and volume). Filtered algal medium was used to determine the background
counts.

Metric 18: Consistency of Outcome
Assessment

High The cell count (growth) outcome assessment was done the same way for all test treat-
ment replicates.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High Algae stock cultures were acclimated to appropriate test conditions prior to test initia-

tion. Environmental conditions during the exposure remained consistent and appropriate
across test vessels.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information to suggest differences in algae used between treatment flasks
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High All stats analyses were performed using SAS software. To determine EC50 values and

95% confidence limits, weighted least squares nonlinear regression of the log of test
concentration against the area under the growth curves was performed. NOEC was
determined (based on 72 h cell counts), subsequent to Bartlett’s test for homogeneity of
variances, from ANOVA and Bonferroni’s t-test.

Continued on next page . . .
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Study Citation: Ecotox„ Carolina (1995). The toxicity of butyl benzyl phthalate (Santicizer 160) to Scenedesmus subspicatus.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Scenedesmus subspicatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617116

Domain Metric Rating Comments
Metric 22: Reporting of Data High All data for the outcome assessment were included in the report. Test substance mea-

surements were given in Table 3. Cell counts during the test are given in Table 4. Effects
of the test substance on algae biomass are shown in Table 5. Table 6 shows mean cell
counts at 72 hours.

Metric 23: Explanation of Unexpected Outcomes High Results were described and measures of variability were shown where appropriate.

Additional Comments: This evaluation is for the Development/Growth outcome. The biological portion of the study was conducted at Carolina Ecotox, Inc, Durham, NC, while
the analytical portion was performed at Monsanto Company, St. Louis, MO.

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1984). FYI Submission: Toxicity of fourteen phthalate esters to the freshwater green alga Selenastrum capricornutum.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrium capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316196

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CASRN.
Metric 2: Test Substance Source Low The source of the chemical was not included in the technical report.
Metric 3: Test Substance Purity Low The purity or grade were not included in the technical report.

Domain 2: Test Design
Metric 4: Negative Controls High Negative controls were included in the study.
Metric 5: Negative Control Response High There was an adequate response for the negative controls.
Metric 6: Randomized Allocation Medium The allocation of algae for the experiments was not described in the study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The study followed OECD 201 (1981) guidelines and included any deviations.

Metric 8: Consistency of Exposure
Administration

High The exposure administration was reported as consistent.

Metric 9: Measurement of Test Substance
Concentration

High Appendix A includes the analytical measurements of the chemical using gas-liquid chro-
matography with electron capture detection. Concentrations were measured throughout
the 10 days. Initial and final concentrations can be found in the text.

Metric 10: Exposure Duration and Frequency High The 10-day exposure was adequate for the study.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium There were an appropriate number of exposure groups.

Metric 12: Testing at or Below Solubility Limit High Concentrations with responses were below the solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source and the details of the algae were limited.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium Acclimatization details were limited.

Metric 15: Number of Organisms and
Replicates per Group

Medium The study followed OECD 201 (1981) guidelines using adequate numbers of organisms.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were reported.
Metric 17: Outcome Assessment Methodology High The outcome for the chemical was described in detail in the results.

Continued on next page . . .
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Study Citation: Bionomics„ Springborn (1984). FYI Submission: Toxicity of fourteen phthalate esters to the freshwater green alga Selenastrum capricornutum.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrium capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316196

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High Outcomes were reported consistently.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High No differences were reported among the study groups.

Metric 20: Outcomes Unrelated to Exposure High Outcomes unrelated to the exposure were not reported.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistics used include, moving average angle analysis, probit analysis, and binomial

probability.
Metric 22: Reporting of Data Medium Data was reported for growth.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrum capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance nomenclature was reported without a CASRN.
Metric 2: Test Substance Source Low The test substance was reported as provided by the manufacturer from commercially

available batches. The manufacture name and batch number were not provided. No
analytical data was reported.

Metric 3: Test Substance Purity High There was at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was reported.
Metric 5: Negative Control Response High The control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described. However, the headspace or the measures

taken to prevent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Sample extracts were analyzed by gas chromatography at the start and the end of the
test. In the static studies, the final test concentrations frequently were 50% of the initial
concentrations. Loss of the phthalate esters was thought to be principally due to adsorp-
tion to the test vessels.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure were appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High An appropriate acclimation period for the test was reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrum capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High The environmental conditions were consistent across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Monsanto, (1985). Initial submission: Acute toxicity of S-160 to the freshwater green alga, Selenastrum capricornutum with cover letter dated 081492.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrum capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359173

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium The chemical was identified by name. The CAS # was reported on the cover sheet.
Metric 2: Test Substance Source Low The source of the BBP was the Bob Mills, Monsanto Polymer Products in St. Louis,

MO. It was not reported if it was analytically verfied.
Metric 3: Test Substance Purity High The lot number and purity of the test substance are reported on page 18/25.

Domain 2: Test Design
Metric 4: Negative Controls High The study authors reported the use of a negative control containing only algae medium

and a solvent control.
Metric 5: Negative Control Response High The negative control response and the solvent control response were both adequate and

reported in Tables 1 and 2.
Metric 6: Randomized Allocation Low It was not reported how the algae was allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low It was not reported how the BBP test media was prepared. The test was a static 96h test.

Tests were conducted in 250 ml autoclaved Erlenmeyer flasks.
Metric 8: Consistency of Exposure

Administration
High All test concentrations started with an initial cell density of 10^4 cells/mL in 50mL of

test solution in a 125mL flask. All flasks were illuminated on a shaker table with the
same light level at 26 C.

Metric 9: Measurement of Test Substance
Concentration

Low It was not reported if the test concentrations were measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of an acute test with
algae.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 5 exposure levels plus a negative control with just a medium and a solvent
control. The spacing was adequate to observe a response.

Metric 12: Testing at or Below Solubility Limit High DMF was used as a vehicle solvent in the appropriate amounts. A solvent control was
used with an appropriate response.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The source of the S. capricornutum was reported to be the University of Texas Starr

Collection.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the algae was acclimated to test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Medium The initial algae density was reported to be 10^4cells/mL, and there were 3 replicates
for each concentration.

Continued on next page . . .
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Study Citation: Monsanto, (1985). Initial submission: Acute toxicity of S-160 to the freshwater green alga, Selenastrum capricornutum with cover letter dated 081492.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrum capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359173

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low The algae media was not described. The algae was kept at 26C on a shaker table with

white light illumination. More information is needed on the environmental conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–cell growth/density.
Metric 18: Consistency of Outcome

Assessment
Medium It was reported that dry algae weights were taken at all exposure levels. However, cell

counts were only done on the controls and the highest test concentration.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to the exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Linear regression was used to determine ECx values.
Metric 22: Reporting of Data Medium Dry weights for all exposure levels and the controls were reported in Table 2. Table 1

only provided cell counts for the controls and the highest test concentration. ECx values
were reported in Table 3.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in Ta-
bles 2 and 3.

Additional Comments: This evaluation was on the acute toxicity of BBP to freshwater algae S. capricornutum. Development and growth was selected as the outcome of interest.

Overall Quality Determination Medium
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Study Citation: Monsanto, (1980). Initial submission: 14-day algal bottle assay (Selenastrum capricornutum) with cover letter dated 08/14/92.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrum capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359180

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name only.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity Low The purity or grade of the test substance was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

the assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations.
Metric 8: Consistency of Exposure

Administration
Low The study provided few details on the exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Medium Stock concentrations were measured, but the treatment flasks were not measured.

Metric 10: Exposure Duration and Frequency Medium The duration of the exposure was reported and appropriate for the study type. It was
unclear if the study was only dosed one time. If this was the case, the duration was quite
long for only one dose.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High The number of exposure groups and the spacing of the exposure levels were suitable for
a dose response.

Metric 12: Testing at or Below Solubility Limit High The solvent concentration was appropriate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The test organisms were obtained from a reliable source, but the stage at testing was not

reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Medium There were three replicates with suitable initial numbers.

Domain 5: Outcome Assessment
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Study Citation: Monsanto, (1980). Initial submission: 14-day algal bottle assay (Selenastrum capricornutum) with cover letter dated 08/14/92.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrum capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359180

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low The environmental conditions were not sufficiently reported to evaluate if they were

adequate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were lim-

ited.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Sufficient data were provided to conduct an independent statistical analysis.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.

Some values were difficult to read.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Bionomics„ EG&G (1979). Acute toxicity of S-160 to sheepshead minnows (Cyprinodon variegatus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617114

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Only the chemical name was provided and it is mentioned as S-160 (which is another
name for BBP).

Metric 2: Test Substance Source Low The document mentioned the test material was received from Monsanto Co. There is no
mention of the test chemical being analytically verified.

Metric 3: Test Substance Purity Low Purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A seawater and solvent control were included in the test.
Metric 5: Negative Control Response High There was zero mortality in the controls.
Metric 6: Randomized Allocation Low It was not reported how the test animals were added to test jars.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Test concentrations were not measured during the test. Results were based off of nomi-

nal test concentrations. The test was conducted in 4-L glass jars.
Metric 8: Consistency of Exposure

Administration
High The exposure was conducted the same way across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure test concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The 96-h exposure duration is typical for acute toxicity tests with fish.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High Test concentrations used in the exposure were determined from a range finding test.

Metric 12: Testing at or Below Solubility Limit High A solvent (DMF) was used to get the S-160 into the seawater. The researchers note
that in 48-h rangefinding tests no mortality was observed even at 1000ppm, with the
test material added directly to the water with no solvent. They noted that the material
remained in globules and did not disperse into the water, and hypothesized that the test
material was not available to fish without a solvent added.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Sheepshead minnows were appropriately raised at BMRL. The test organisms used were

appropriate for the evaluation of mortality.
Metric 14: Acclimatization and Pretreatment

Conditions
High The minnows were appropriately acclimated to test conditions prior to test initiation. No

mortality was observed during the acclimation period.
Metric 15: Number of Organisms and

Replicates per Group
Low Ten fish were added per treatment jar (at least 7 is required), but no replicate jars were

included in this test.

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1979). Acute toxicity of S-160 to sheepshead minnows (Cyprinodon variegatus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617114

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing and test loading were appropriate, and water quality conditions were

adequate before and during the exposure to determine the desired outcome. During
the exposure, pH values were consistent across the treatments (Table 3). During the
exposure, DO concentrations decreased over time (no aeration during the test), but it was
mentioned that DO did not have an apparent effect on the test results.

Metric 17: Outcome Assessment Methodology High Mortality was the only outcome assessed and it was determined every 24 hours through-
out the test. It was an appropriate endpoint to assess 96-h acute toxicity.

Metric 18: Consistency of Outcome
Assessment

High Mortality was assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium Temp and pH remained consistent across treatment groups throughout the exposure. DO

fairly consistently decreased for most of the treatments over the course of the exposure.
The 2 highest test concentrations showed a greater decrease in DO as the test went on.

Metric 20: Outcomes Unrelated to Exposure Medium There was no mention of differences in test organisms among treatment groups that
would affect the mortality outcome.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analyses used were clearly described and seemed appropriate for assessing the

mortality outcome.
Metric 22: Reporting of Data High The % mortality was shown in Table 2 for each 24-hour timepoint. LC50s generated

from that data for each timepoint are shown in Table 1.
Metric 23: Explanation of Unexpected Outcomes High Results were adequately described and confidence limits were shown for the LC50 val-

ues.

Additional Comments: This evaluation is for the Mortality outcome. This toxicity test was performed at Bionomics Marine Research Laboratory, Pensacola, FL for Monsanto
(sponsor). Minnow age was not mentioned but the listed size (6-10mm) is typical of juveniles.

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). Acute toxicity of S-160 to sheepshead minnows (Cyprinodon variegatus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617114

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Only the chemical name was provided, and it is mentioned as S-160 (which is another
name for BBP).

Metric 2: Test Substance Source Low The document mentioned the test material was received from Monsanto Co. There is no
mention of the test chemical being analytically verified.

Metric 3: Test Substance Purity Low Purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A seawater and solvent control were included in the test.
Metric 5: Negative Control Response High There was zero mortality in the controls.
Metric 6: Randomized Allocation Low It was not reported how test animals were added to test jars.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low Test concentrations were not measured during the test. Results were based off of nomi-

nal test concentrations. The test was conducted in 4-L glass jars.
Metric 8: Consistency of Exposure

Administration
High The exposure was conducted the same way across treatment groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure test concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The 96-h exposure duration is typical for acute toxicity tests with fish.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The test concentrations used in the exposure were determined from a range finding test.

Metric 12: Testing at or Below Solubility Limit High A solvent (DMF) was used to get the S-160 into the seawater. The researchers note
that in 48-h rangefinding tests no mortality was observed even at 1000ppm, with the
test material added directly to the water with no solvent. They noted that the material
remained in globules and did not disperse into the water, and hypothesized that the test
material was not available to fish without a solvent added.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Sheepshead minnows were appropriately raised at BMRL. The test organisms used were

appropriate for evaluation of mortality.
Metric 14: Acclimatization and Pretreatment

Conditions
High The minnows were appropriately acclimated to test conditions prior to the test initiation.

No mortality was observed during the acclimation period.
Metric 15: Number of Organisms and

Replicates per Group
Low Ten fish were added per treatment jar (at least 7 is required), but no replicate jars were

included in this test.

Domain 5: Outcome Assessment
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Study Citation: Bionomics„ EG&G (1979). Acute toxicity of S-160 to sheepshead minnows (Cyprinodon variegatus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 10617114

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Organism housing and test loading were appropriate, and water quality conditions were

adequate before and during the exposure to determine desired outcome. During the ex-
posure pH values were consistent across the treatments (Table 3). During the exposure,
DO concentrations decreased over time (no aeration during the test), but it was men-
tioned that DO did not have an apparent effect on the test results.

Metric 17: Outcome Assessment Methodology High Behavior was assessed and it was determined every 24 hours throughout the test. It was
an appropriate endpoint to assess in a 96-h acute toxicity.

Metric 18: Consistency of Outcome
Assessment

High Behavior was assessed consistently across treatment groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium Temp and pH remained consistent across treatment groups throughout the exposure. DO

fairly consistently decreased for most of the treatments over the course of the exposure.
The 2 highest test concentrations showed a greater decrease in DO as the test went on.

Metric 20: Outcomes Unrelated to Exposure Medium There was no mention of differences in the test organisms among treatment groups that
would affect the behavior outcome.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Changes in the behavior of the organisms were simply noted. Statistics were not con-

ducted.
Metric 22: Reporting of Data High Changes in behavior for all treatment levels were reported in the handwritten data sheet

on p11/13 of the PDF.
Metric 23: Explanation of Unexpected Outcomes Low Behavioral changes were simply noted, not quantified, so variability was not reported.

Additional Comments: This evaluation is for the behavior outcome. This toxicity test was performed at Bionomics Marine Research Laboratory, Pensacola, FL for Monsanto
(sponsor). Minnow age was not mentioned but the listed size (6-10mm) is typical of juveniles.Behavioral outcomes were reported in the handwritten data
sheet on p11/13 of the PDF. The behavioral change was reported as PLE, which according to the key on p12/14 indicates ”partial loss of equilibrium.”

Overall Quality Determination Medium
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Study Citation: Heitmuller, P. T., Hollister, T. A., Parrish, P. R. (1981). Acute toxicity of 54 industrial chemicals to sheepshead minnows (Cyprinodon variegatus). Bulletin
of Environmental Contamination and Toxicology 27(5):596-604.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 18110; Linked HERO ID(s): 7508, 18050, 18064, 18110, 628983

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity High All the chemicals used in this study were reported to be analytical grade with a mini-

mum purity of 80%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using negative controls that contained any of the solvents or

carriers at the highest levels used in the test concentrations.
Metric 5: Negative Control Response Low The negative control response was not reported. Only LC50 values were reported.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Tests were reported to be static tests. The test solution was prepared by either adding the

appropriate amount of weighed test substance to each test container, or by adding the
appropriate volume of test substance and solvent/carrier to each test container.

Metric 8: Consistency of Exposure
Administration

Medium All tests were for 96h. Study authors reported using two different sized test containers, a
4L container size and a 19L container size. This would most likely not have a substantial
impact on the results.

Metric 9: Measurement of Test Substance
Concentration

Low Study authors did not report if exposure concentrations were measured.

Metric 10: Exposure Duration and Frequency High This was a 96h acute toxicity test, which is typical for fish species.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low The study authors did not report the number of exposure groups or the spacing of the

exposure groups. Only LC50 values were reported. However, the cited methods (EPA
1975) specifies that ”for determination of an LC50 or an EC50, a control and at least five
concentrations of toxicant in a geometric series should be used.”

Metric 12: Testing at or Below Solubility Limit Low Study authors did not report the exposure concentrations used, so it is unable to be de-
termined if the exposure values were below the solubility limit. It was reported that
solvents/carriers were used when necessary.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Test organisms were hatched and reared at BMRL and were originally from EPA in Gulf

Breeze, FL. Juvenile organisms were used for the study.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the organisms were acclimated to test conditions in any way.

Continued on next page . . .
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Study Citation: Heitmuller, P. T., Hollister, T. A., Parrish, P. R. (1981). Acute toxicity of 54 industrial chemicals to sheepshead minnows (Cyprinodon variegatus). Bulletin
of Environmental Contamination and Toxicology 27(5):596-604.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 18110; Linked HERO ID(s): 7508, 18050, 18064, 18110, 628983

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Low It was reported there were 10 fish per test chamber. The number of replicates was not

reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Organisms were fed until the start of the study. Before the start of the study, they were

kept at 25-31 C in seawater with ambient salinity. The actual temperature during the
study was not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–LC50 values/mortality.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Organisms were checked for mortality every 24h for
96h.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low It was not reported if the organisms were acclimated in any way.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequate and described in the text.
Metric 22: Reporting of Data Low Only LC50 values were reported. There was not raw data for mortalities in test concen-

trations or controls.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in Table

1.

Additional Comments: This portion of the evaluation is on the effect of butyl benzyl phthalate on juvenile sheepshead minnows. LC50 values were reported, so mortality was
selected as the outcome. The cited methods (EPA 1975) specify that a minimum of five toxicant concentrations were examined along with a control.

Overall Quality Determination Medium
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Study Citation: Randall, R. C., Ozretich, R. J., Boese, B. L. (1983). The acute toxicity of butyl benzyl phthalate to the saltwater fish English sole, Parophrys vetulus.
Environmental Science & Technology 17(11):670-672.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Parophrys vetulus (English sole); Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1337257

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Medium ”Butyl benzyl phthalate (product code B-27750) was obtained from Pfaltz & Bauer, Inc.,
Stamford, CT.”

Metric 2: Test Substance Source High ”Butyl benzyl phthalate (product code B-27750) was obtained from Pfaltz & Bauer, Inc.,
Stamford, CT.”

Metric 3: Test Substance Purity Low The purity was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A solvent control was used, EtOH. ”Alcohol concentrations in the test solutions and

solvent control never exceeded 0.5 mL/L.”
Metric 5: Negative Control Response Medium ”Five dosage levels plus control were run simultaneously.” It is unclear what the control

response was although test concentrations were compared to controls. ”After 24 h, fish
at all exposure levels were less active than the controls.”

Metric 6: Randomized Allocation Medium It was not specified, but the BBP treatment was not initiated until fish were in tanks.
”Ten fish were added to each of the six test tanks for acclimation 1 day prior to the start
of the test.”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High Both static renewal and flow-through tests were conducted. The test design/setup was

adequately explained. BBP concentrations were analytically measured daily in all treat-
ment groups.

Metric 8: Consistency of Exposure
Administration

High Details of the exposure administration were reported, and the exposures were adminis-
tered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High For static renewal tests, ”Eighty percent of the test solution in each test chamber was
renewed daily.... The BBP was dissolved in 95% EtOH and added directly to the tank,
via the circulation pump intake, to obtain nominal concentrations of 1.5,1.0, 0.6,0.216,
and 0.130 mg/L.”For flow-through tests, ”A solution of BBP in 95% EtOH was pumped
into each of six dilution water streams at a flow rate of 0.05 mL/min to obtain nominal
exposure concentrations of 1.0,0.60, 0.36, 0.216, 0.130, and 0.00 ppm.””Toxicant expo-
sure levels were measured daily in all systems.”BBP recovery was 98% +/- 7%.

Metric 10: Exposure Duration and Frequency High The duration of exposure and the exposure frequency were reported and appropriate for
the study type and outcome of interest (mortality; 96hr toxicity test).

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High For the static renewal tests, ”Ten fish were added to each of the six test tanks for accli-
mation 1 day prior to the start of the test.”For flow-through tests, ”At the start of the test,
20 fish were added to the already flowing and equlibrated chambers.”

Continued on next page . . .
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Study Citation: Randall, R. C., Ozretich, R. J., Boese, B. L. (1983). The acute toxicity of butyl benzyl phthalate to the saltwater fish English sole, Parophrys vetulus.
Environmental Science & Technology 17(11):670-672.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Parophrys vetulus (English sole); Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1337257

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit High A solvent (EtOH) was used to enhance the solubility of BBP. A solvent control was

tested, according to the study authors.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium ”Both static (renewed) and flow-through toxicity tests of the phthalate ester butyl benzyl

phthalate (BBP) were conducted with juvenile English sole (Parophrys vetulus).””Young
of the year English sole, Parophrys vetulus, were collected by beach seine from the
Yaquina Bay Estuary at Newport, OR.”

Metric 14: Acclimatization and Pretreatment
Conditions

High ”They [fish] were transported within a few minutes, in an aerated container, to holding
tanks with aerated, flowing seawater (25-32%o). After 1 week of quarantine observa-
tion, the fish were treated with 0.25% formalin solution for 1 h to remove Gyrodactylus
parasites and placed into 270-L glass aquaria with aerated seawater flow rates of at least
three turnovers per day. Pior to testing, the fish were maintained on an artificial diet, for
a minimum of 3 months, composed of 25% squid, 22.5% spinach, 25% beef liver, 2%
cod liver oil, 25% wheat germ, and 0.5% Nopstress vitamin mix available from Dia-
mond Shamrock, Fresno, CA.”Fish were acclimated to the static renewal tanks for 1 day
prior to test initiation. It was not indicated if tests were acclimated for the flow-through
test.

Metric 15: Number of Organisms and
Replicates per Group

Medium Replicates were not indicated in the study. Regarding the number of organisms per
test, for the static renewal tests, ”Ten fish were added to each of the six test tanks for
acclimation 1 day prior to the start of the test.” For flow-through tests, ”At the start of
the test, 20 fish were added to the already flowing and equlibrated chambers.”

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The study setup and test design was sufficient. ”Except for the absence of bottom sub-

strate, the toxicity tests were conducted in accordance with procedures outlined in
American Society for Testing and Materials.” ”Water quality parameters listed in Ta-
ble I were stable and within ASTM guidelines.”

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed and reported the intended outcome
(mortality) of interest, and the assessment methodology was sensitive and appropriate
for the outcomes (mortality) of interest.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported and outcomes were assessed
consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
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Study Citation: Randall, R. C., Ozretich, R. J., Boese, B. L. (1983). The acute toxicity of butyl benzyl phthalate to the saltwater fish English sole, Parophrys vetulus.
Environmental Science & Technology 17(11):670-672.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Parophrys vetulus (English sole); Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1337257

Domain Metric Rating Comments
Metric 20: Outcomes Unrelated to Exposure Medium None were identified. The study authors did indicate precautions were taken to remove

parasites from the tank.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Standard deviations were calculated for each treatment group regardless of static re-

newal or flow through test design. ”Estimations of LC50 values (concentrations causing
50% mortality in a specific time period) were calculated by a probit computer program
by Finney (29).”

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
and were adequate to determine values for the endpoint(s) of interest (mortality).

Metric 23: Explanation of Unexpected Outcomes High None were identified.

Additional Comments: None

Overall Quality Determination High

Page 351 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 1316224 Table: 1 of 1

Study Citation: Bionomics„ Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vertebrate; Fish; sheepshead minnow (Cyprinodon variegatus); Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316224; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The test material was identified, and a CASRN was given.
Metric 2: Test Substance Source High The source was listed as EG&G Bionomics· Aquatic Toxicology Laboratory in Ware-

ham. Massachusetts. No other information about the source was given.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was used.
Metric 5: Negative Control Response High No mortality was reported in the controls.
Metric 6: Randomized Allocation Medium Test organisms were impartially distributed to each chamber (pdf pg 136).

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail and accounted for the properties of the test material. For all low-
solubility phthalates, an enhanced mixing procedure was used, while for the butyl ben-
zyl phthalate exposure, microbial degradation was accounted for with a cleaning pro-
cedure that was implemented daily. The authors reported significant degradation of the
test material throughout the test, but quantified the degradation throughout the test and
reported the endpoint in terms of mean-measured concentration so this does not have an
impact on the results.

Metric 8: Consistency of Exposure
Administration

High Details of the exposure administration were reported, and the exposures were adminis-
tered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Concentrations were measured using GS-MS to account for poor water solubility.

Metric 10: Exposure Duration and Frequency High The 96 hour exposure was appropriate for an acute test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
N/A Test concentration spacing was limited, as this was designed as a limit test up to the

solubility limit of the chemical.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit, which were re-

ported in Appendix A (pdf pg 164).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Specimens were either cultured at the Laboratory orpurchased commercially. All fish

were tested as juveniles <10weeks old.
Metric 14: Acclimatization and Pretreatment

Conditions
High There was a 96 hour acclimation period reported.
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Study Citation: Bionomics„ Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vertebrate; Fish; sheepshead minnow (Cyprinodon variegatus); Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316224; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Low Only two replicates of 10 fish were used in each treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive

to the maintenance of health, and the biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology partially addressed or reported the intended

outcomes(s) of interest (mortality).
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium The study reported minor differences among the study groups with respect to environ-

mental conditions or other non-treatment-related factors, but these are unlikely to have a
substantial impact on results. Authors reported that dissolved oxygen fell below guide-
line recommended levels, and control mortality was high for one phthalate (not this
phthalate). As no mortalities were observed in any test concentrations for this chemical-
this was not determined to affect this test.

Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure (e.g., infec-
tion) were reported for each study group, and there were no differences among groups
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A No mortality was reported, so no statistical analysis was needed.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group

and were adequate to determine values for the endpoint(s) of interest. Negative findings
were reported quantitatively.

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes, or unexpected outcomes were satisfactorily ex-
plained. Low DO did not have an affect on the outcome, and high mortality in controls
was not reported for this chemical.

Additional Comments: The study report for the Sheepshead minnow test begins on pg 124 of the PDF. DEHP is referred to as phthalate 1H, dibutyl phthalate was referred to as
1C, and butyl benzyl phthalate was referred to as 1D.

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1986). Acute toxicity of 14C-butyl benzyl phthalate to eastern oysters (Crassostrea virginica).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Mollusks; Crassostrea virginica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574644

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source High The non labeled BBP was reported to be from Monsanto, and the radiolabeled BBP was

reported to be from Pathfinder Laboratory. Both were reported to be tested as 100%
active ingredient.

Metric 3: Test Substance Purity High The purity of the non-labeled BBP was reported to be 97.4% pure, and the radiolabeled
BBP was reported to be >97.7% pure.

Domain 2: Test Design
Metric 4: Negative Controls High The study reported using a concurrent negative control with seawater only as well as a

solvent control that contained acetone at the highest concentration used in the study.
Metric 5: Negative Control Response Medium The biological response of the negative control was reported in Table 2. It was reported

that there was a significant difference between the seawater only control and the solvent
control responses, and therefore, the solvent control was used as the comparator in the
study.

Metric 6: Randomized Allocation Low It was not reported how the oysters were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High A stock solution was prepared by adding 12.3134g of non-labeled BBP and 0.0108g of

radiolabeled BBP to acetone to a total volume of 250ml for a 49.3mg/mL concentration.
The test system was a flow-through system in which the highest test concentration was
diluted by a diluter system that delivered the nominal test concentrations to the test
chambers.

Metric 8: Consistency of Exposure
Administration

High All exposures were conducted for 96h with 16h of light per day at 20C. All test cham-
bers were glass aquaria that measured 60 x 30 x 30cm equipped with 10cm standpipes to
maintain the test volume at 18L. Each had a flow of 75mL/min of test solution.

Metric 9: Measurement of Test Substance
Concentration

Medium The test concentrations were primarily measured by liquid scintillation counting. These
measurements were taken from all the test concentrations at the initiation and termina-
tion of the study. At the test termination, the BBP was also measured in the highest con-
centration by gas chromatography. Yields of the gas chromatography were significantly
less than expected, and it is believed that BBP was possibly lost during the sample ex-
traction.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which was adequate to observe the out-
comes of interest.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were 5 exposure groups, and the spacing was adequate to observe a response.

Continued on next page . . .

Page 354 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 6574644 Table: 1 of 1

. . . continued from previous page

Study Citation: Bionomics„ Springborn (1986). Acute toxicity of 14C-butyl benzyl phthalate to eastern oysters (Crassostrea virginica).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Mollusks; Crassostrea virginica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574644

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit High The highest nominal concentration was reported to be at the water solubility limit, but

the measured concentration was less than the nominal value. Also, it was reported that
acetone was used as a vehicle. A solvent control was run with appropriate results.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The oysters were reported to be from a commercial fishery in Cape Cod, Massachusetts,

but no other details were provided on the source. The age was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High The oysters were held and acclimated for 7 days prior to the start of the study.

Metric 15: Number of Organisms and
Replicates per Group

Low There were 20 oysters per test chamber, but there were only two replicates, which is
lower than is typical.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The oysters were reported to be held in unfiltered seawater with a salinity of 32 0/00.

It was reported there was 16 hours of light at 20C. They were supplemented with food
Isochyrsis galbana parke, clone T-ISO with an algal density of 10^5 cells/mL three times
daily.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–regrowth of the shell over 96h of exposure to BBP.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. 2-5mm of new peripheral shell growth of each oyster
was removed 24h prior to testing. The regrowth of the shell was measured at the end of
the study microscopically using a micrometer.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment. There are no limitations
that would result in a substantial impact on results.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The percent reduction data were transformed using a probit scale, and the concentration

data were transformed to log dose. EC50 values and 95% confidence limits were calcu-
lated by fitting untransformed and transformed data to a best fit linear regression curve
based on least squares.

Continued on next page . . .
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Study Citation: Bionomics„ Springborn (1986). Acute toxicity of 14C-butyl benzyl phthalate to eastern oysters (Crassostrea virginica).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Mollusks; Crassostrea virginica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574644

Domain Metric Rating Comments
Metric 22: Reporting of Data High The mean shell deposition data was reported in Table 2 for both control responses and

for the exposure responses. The EC50 value and the 95% confidence limits were re-
ported in the text under the ”Results” section.

Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes. Standard deviations were
reported in Table 2, and 95% confidence limits were reported in the text.

Additional Comments: This evaluation was on the acute toxicity of BBP on Eastern Oysters. The exposure was conducted using unfiltered seawater with the test substance being
delivered to test chambers via a diluter system. The 96h EC50 value was calculated by determining the amount of shell regrowth. Development/growth
was selected as the outcome of interest.

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1986). Uptake and elimination of 14C-residue by eastern oysters (Crassostrea virginica) exposed to butylbenzyl phthalate (BBP)
[Bionomics Report #BW-86-2114].

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Mollusks; Crassostrea virginica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574651

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source High Non-labeled BBP was reported to be from Monsanto, and radiolabeled BBP was from

Pathfinder Laboratories. Both were reported to be tested as 100% active ingredient.
Metric 3: Test Substance Purity High Unlabeled BBP was reported to have >97.4% purity after testing.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a negative control in which the vehicle solvent was

used (acetone).
Metric 5: Negative Control Response High The negative control response was reported in Table 5 and was appropriate for the out-

comes of interest.
Metric 6: Randomized Allocation Low It was not reported how the oysters were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The stock solution was prepared by dissolving 0.0054g of radiolabeled BBP and

0.1196g of unlabeled BBP in 150mL of acetone. A flow-through proportional diluter
system was used to provided proper test concentrations to the test aquaria.

Metric 8: Consistency of Exposure
Administration

High All exposures were for 11 days with a 42 day depuration period. Exposures occurred in
76 x 40 x 30 cm aquaria with 30L of test solution.

Metric 9: Measurement of Test Substance
Concentration

High The test concentration was measured via radiometric analysis and using gas chromatog-
raphy on day 5.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 11d with a 42d depuration period. This was
adequate for the outcome of interest.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A The goal of the study was not to observe a dose response, but to observe uptake and
depuration of BBP. There was only one test concentration.

Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of a vehicle solvent, and the solvent control response was
adequate.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The oysters were reported to be from a commercial shellfish hatchery in Cape Cod, MA.

This creates concern about the health of the organisms. The age was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium It was reported the oysters were acclimated, but the acclimation period was not speci-

fied.

Continued on next page . . .
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Study Citation: Bionomics„ Springborn (1986). Uptake and elimination of 14C-residue by eastern oysters (Crassostrea virginica) exposed to butylbenzyl phthalate (BBP)
[Bionomics Report #BW-86-2114].

Duration: Overall Duration: > 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Mollusks; Crassostrea virginica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574651

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 90 oysters in the treatment and 90 in the solvent control.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Natural unfiltered seawater with a salinity of 31-34 0/00 was used. Oysters were kept at

20C with a 16L:8D photoperiod. They were fed Isochrysis galbana, Thalassiosira, and
Skeletonema.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–BBP uptake and elimination.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups. Oysters were sampled at hours 1 and 6 as well as on
days 1,2,3,4,5,6 and 7 for tissue analysis.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were described in the text.
Metric 22: Reporting of Data High Exposure data was reported in Table 4 and was adequate for the outcome of interest.

Control data was reported in Table 5.
Metric 23: Explanation of Unexpected Outcomes Medium Study authors reported a high degree of variability in the tissue levels during the first day

of the study, but this was explained in the text, and it decreased after the first couple of
days.

Additional Comments: This evaluation is on the uptake and depuration of BBP in eastern oysters. ADME was selected as the outcome of interest.

Overall Quality Determination High
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Study Citation: Liu, Y., Guan, Y., Yang, Z., Cai, Z., Mizuno, T., Tsuno, H., Zhu, W., Zhang, X. (2009). Toxicity of seven phthalate esters to embryonic development of the
abalone Haliotis diversicolor supertexta. Ecotoxicology 18(3):293-303.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Mollusks; Haliotis diversicolor supertexta; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 697762

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified only by name. No other information was provided.
Metric 2: Test Substance Source Low The source was reported, but the test substance identity was not analytically verified by

the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as at least 99%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative and solvent control

groups.
Metric 5: Negative Control Response High The biological responses (percentage of cleavage, normal blastula, larval settlement, and

metamorphosis) of the negative control group were adequate.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium Methods for preparation of the test media were described in adequate detail, however,

steps taken to minimize loss of the test substance were not reported.
Metric 8: Consistency of Exposure

Administration
High Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Exposure concentrations were measured at the end of the experiment, but it was not
clear whether new test solutions were used for the incubation from swimming stage to
the metamorphosis stage. Measured concentrations were similar to nominal concentra-
tions.

Metric 10: Exposure Duration and Frequency High The total duration of exposure was 96 hours. The experiment was done in 2 phases
covering developmental stages from fertilization to early veliger stage (12 hours) and
from veliger to metamorphosis stage (84 hours).

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium There were minor limitations regarding the number of exposure groups and the spacing
of exposure levels. 96 hr EC-50 values could not established using the concentrations
tested.

Metric 12: Testing at or Below Solubility Limit Medium The solvent concentration (3.75 %v/v) slightly exceeded an appropriate concentration,
but the biological response of the solvent control was acceptable.

Domain 4: Test Organism
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Study Citation: Liu, Y., Guan, Y., Yang, Z., Cai, Z., Mizuno, T., Tsuno, H., Zhu, W., Zhang, X. (2009). Toxicity of seven phthalate esters to embryonic development of the
abalone Haliotis diversicolor supertexta. Ecotoxicology 18(3):293-303.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Mollusks; Haliotis diversicolor supertexta; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 697762

Domain Metric Rating Comments
Metric 13: Test Organism Characteristics Medium There are minor reservations or uncertainties about the choice of test species source.

Test organisms were collected from the field and prior exposure to phthalates may have
occurred.

Metric 14: Acclimatization and Pretreatment
Conditions

High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Low The numbers of test organisms and replicates were reported. The fertilized egg density
used for each treatment group and the controls was not verified after adding 10 ml of
fertilization medium to each test vessel.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium BBP was found in the dilution medium but was negligible (ng/l range; Table 2) .
Metric 17: Outcome Assessment Methodology Medium The outcome assessment methodology partially addressed the intended outcomes. The

percentage of embryos undergoing cleavage and the percentage of settled larvae were
not sensitive endpoints. However, the percentage of normal blastula was a sensitive
end point, and the 9hr EC 50 values were calculated. 96 hr -EC 50 values based on
percentage of larvae that underwent metamorphosis could not be calculated. Instead, 96-
hr NOEC values were reported.

Metric 18: Consistency of Outcome
Assessment

High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in outcomes
unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analysis was performed. ANOVA was used to test for differences among

treatments, and probit analysis was used to calculate 9-hr EC 50 values.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes Medium Minor uncertainties or limitations were identified in how the study characterized unex-

pected outcomes. There was large within study variability for the settlement end point as
both normal and abnormal larvae settled.

Additional Comments: 9hr EC 50 values were reported based on the percentage of normal blastula, and 96-hr NOEC values were reported based on the percentage of larvae that
underwent metamorphosis.

Continued on next page . . .
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Study Citation: Liu, Y., Guan, Y., Yang, Z., Cai, Z., Mizuno, T., Tsuno, H., Zhu, W., Zhang, X. (2009). Toxicity of seven phthalate esters to embryonic development of the
abalone Haliotis diversicolor supertexta. Ecotoxicology 18(3):293-303.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Mollusks; Haliotis diversicolor supertexta; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 697762

Domain Metric Rating Comments

Overall Quality Determination Medium
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance nomenclature was reported without a CASRN.
Metric 2: Test Substance Source Low The test substance was reported as provided by the manufacturer from commercially

available batches. The manufacture name and batch number were not provided. No
analytical data was reported.

Metric 3: Test Substance Purity High There was at least 95% purity.

Domain 2: Test Design
Metric 4: Negative Controls High The negative control response was reported.
Metric 5: Negative Control Response High The control response was acceptable.
Metric 6: Randomized Allocation Low The allocation method was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system was well described. However, the headspace or the measures

taken to prevent volatilization were not reported.
Metric 8: Consistency of Exposure

Administration
High The exposure administration was consistent across groups.

Metric 9: Measurement of Test Substance
Concentration

Medium Sample extracts were analyzed by gas chromatography at the start and the end of the
test. In static studies, the final test concentrations frequently were 50% of the initial con-
centrations. Loss of the phthalate esters was thought to be principally due to adsorption
to the test vessels.

Metric 10: Exposure Duration and Frequency High The duration and the frequency of the exposure were appropriate for the test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The exposure levels were appropriate. A range finding test was performed.

Metric 12: Testing at or Below Solubility Limit High The test was performed at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High An appropriate acclimation for the test was reported.

Metric 15: Number of Organisms and
Replicates per Group

Medium Each test was performed using duplicate test concentrations with 10 organisms per test
vessel.

Domain 5: Outcome Assessment
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1321996; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High The environmental conditions were appropriate for the test.
Metric 17: Outcome Assessment Methodology High The intended outcomes were reported.
Metric 18: Consistency of Outcome

Assessment
High The outcome assessment was consistent across groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High The environmental conditions were consistent across groups.

Metric 20: Outcomes Unrelated to Exposure Medium There were no reported differences between groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were performed and described.
Metric 22: Reporting of Data Medium Only treatment endpoints were reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were reported.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Bionomics„ EG&G (1979). Acute toxicity study with santicizer 160 in mysid shrimp (Mysidopsis bahia) with cover letter dated 100692 and attachment.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359176

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The test substance was identified by CAS number 85-68-7.
Metric 2: Test Substance Source Low The source of the BBP was not reported.
Metric 3: Test Substance Purity Low The purity of the BBP was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of both a concurrent seawater negative control and a

concurrent solvent control.
Metric 5: Negative Control Response High The responses of the negative controls were reported in the text and in Table 2.
Metric 6: Randomized Allocation Low It was not reported how the shrimp were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The concentrations were prepared by pipetting the test substance dissolved in DMF into

the test chambers with the appropriate amount of seawater.
Metric 8: Consistency of Exposure

Administration
High All exposures were for 96h in 4L uncovered jars with 3L of test solution. There were 10

shrimp per jar in all concentrations.
Metric 9: Measurement of Test Substance

Concentration
Low It was not reported if the test concentrations were measured at any point in the study.

Metric 10: Exposure Duration and Frequency High The test duration was reported to be 96h, which is typical of acute toxicity tests.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 exposure groups plus a seawater control and a solvent control. Spacing

was adequate to see a response.
Metric 12: Testing at or Below Solubility Limit High DMF was used a vehicle solvent, and an appropriate solvent control was used.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Shrimp were supplied from the performing laboratory, Bionomics Marine Research

Laboratory. Shrimp were 6-8 days old.
Metric 14: Acclimatization and Pretreatment

Conditions
Low It was not reported if the shrimp were acclimated to test conditions.

Metric 15: Number of Organisms and
Replicates per Group

Low There were 10 shrimp per test chamber. The number of replicates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Shrimp were not fed for the duration of the study, which is typical. They were kept at

22C with 14ppt salinity. Natural seawater was used. The feeding regime prior to testing
was not reported.

Continued on next page . . .
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Study Citation: Bionomics„ EG&G (1979). Acute toxicity study with santicizer 160 in mysid shrimp (Mysidopsis bahia) with cover letter dated 100692 and attachment.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359176

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–mortality.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. Shrimp were assessed for mortalities every 24h for
96h.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups. It was not re-
ported if the organisms were acclimated to test conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were described in the text under the ”statistical analysis” section.
Metric 22: Reporting of Data High Data for the exposure levels and for the controls is reported in Table 2.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability in the terms of 95%

confidence intervals was provided in Table 1.

Additional Comments: This evaluation was on the acute toxicity of BBP (referred to as santicizer 160 in this document) on Mysis shrimp. Mortality was selected as the outcome
of interest.

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1988). Acute toxicity of benzyl butyl phthalate to mysid shrimp (Mysidopsis bahia) under flow-through conditions with cover
letter dated 011888.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5530739

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The BBP was identified by name only.
Metric 2: Test Substance Source High The source of the BBP was Monsanto. It was reported it was tested as 100% active

ingredient.
Metric 3: Test Substance Purity High Purity was reported to be tested as 100% active ingredient.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a negative control and a solvent control.
Metric 5: Negative Control Response High The negative control response and the solvent control response were reported in Table 3.
Metric 6: Randomized Allocation Medium The shrimp were impartially allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The test system was reported to be flow-through and used a proportional diluter system.

Stock solution was prepared by diluting 9.07g with 100mL acetone. 42.5uL was then
added to the chemical mixing cell of the diluter system.

Metric 8: Consistency of Exposure
Administration

High All exposures occurred in 39 x 20 x 25cm, aquaria for 96h. All tanks contained 10
Mysids and had a 16L:8D photoperiod.

Metric 9: Measurement of Test Substance
Concentration

Medium Test concentrations were measured at 0, 48, and 96h. HPCL was used to measure the
test concentrations.

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of an acute toxicity test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium There were 5 exposure groups, but spacing was not adequate enough to achieve 50%

mortality at the highest concentrations. This was also due to solubility issues.
Metric 12: Testing at or Below Solubility Limit Low Acetone was used as a vehicle solvent, and the solvent control response was adequate.

However, the highest concentration was reported to have clear droplets at the surface.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The Mysids were cultured in-house at the performing laboratory. The age of the organ-

isms was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High Organisms were cultured in-house, and pretreatment conditions were the same as treat-

ment conditions.
Metric 15: Number of Organisms and

Replicates per Group
Low There were 10 organisms per test chamber, but there were only two replicates, which is

lower than is typical.

Domain 5: Outcome Assessment
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Study Citation: Bionomics„ Springborn (1988). Acute toxicity of benzyl butyl phthalate to mysid shrimp (Mysidopsis bahia) under flow-through conditions with cover
letter dated 011888.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5530739

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Shrimp were kept at 25C with a 16L:8D photoperiod. They were kept in filtered seawa-

ter. They were fed brine shrimp twice a day and Hatchery EncapsulanR 3 times a week.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest–mortality.
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups. Organisms were assessed every 24h and any dead
organisms were removed at this point.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High LC50 values were determined with Probit analysis.
Metric 22: Reporting of Data High Exposure and control responses were reported in Table 3. Table 4 had LC50 values, and

95% confidence intervals were reported in the text.
Metric 23: Explanation of Unexpected Outcomes Medium 95% confidence intervals were reported in the text. However, the LC50 values were

determined to be higher than the highest concentration because not enough mortalities
occurred at the highest concentration.

Additional Comments: This portion of the study was on the acute toxicity of BBP on Mysid shrimp. Mortality was selected as the outcome of interest.

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1986). Chronic toxicity of butylbenzyl phthalate to mysid shrimp (Mysidopsis bahia) [Bionomics Report #BW-86-7-2074].
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574650

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >97.4%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using appropriate concurrent negative control groups.
Metric 5: Negative Control Response Medium The biological response of the negative control group was reported and mostly reason-

able. The survival of the solvent control was <90%.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 concentrations spaced adequately.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained in-house.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium The number of test organisms and replicates were reported and sufficient to characterize
toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The environmental conditions of the test system were conducive to the maintenance of

organism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: Bionomics„ Springborn (1986). Chronic toxicity of butylbenzyl phthalate to mysid shrimp (Mysidopsis bahia) [Bionomics Report #BW-86-7-2074].
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574650

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1986). Chronic toxicity of butylbenzyl phthalate to mysid shrimp (Mysidopsis bahia) [Bionomics Report #BW-86-7-2074].
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574650

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >97.4%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using appropriate concurrent negative control groups.
Metric 5: Negative Control Response Medium The biological response of the negative control group was reported and mostly reason-

able. Survival of the solvent control was <90%.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 concentrations spaced adequately.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained in-house.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for the control and the exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium The number of test organisms and replicates were reported and sufficient to characterize
toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The environmental conditions of the test system were conducive to the maintenance of

organism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Continued on next page . . .
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Study Citation: Bionomics„ Springborn (1986). Chronic toxicity of butylbenzyl phthalate to mysid shrimp (Mysidopsis bahia) [Bionomics Report #BW-86-7-2074].
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574650

Domain Metric Rating Comments
Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test
Design and Procedures

High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for the exposure-related findings were presented for each treatment and control

group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1986). Chronic toxicity of butylbenzyl phthalate to mysid shrimp (Mysidopsis bahia) [Bionomics Report #BW-86-7-2074].
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574650

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as >97.4%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using appropriate concurrent negative control groups.
Metric 5: Negative Control Response Medium The biological response of the negative control group was reported and mostly reason-

able. Survival of the solvent control was <90%.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure was suitable for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High There were 5 concentrations spaced adequately.

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained in-house.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium The number of test organisms and replicates were reported and sufficient to characterize
toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Continued on next page . . .

Page 372 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 6574650 Table: 3 of 3

. . . continued from previous page

Study Citation: Bionomics„ Springborn (1986). Chronic toxicity of butylbenzyl phthalate to mysid shrimp (Mysidopsis bahia) [Bionomics Report #BW-86-7-2074].
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574650

Domain Metric Rating Comments
Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test
Design and Procedures

High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1986). Acute toxicity of butylbenzyl phthalate to polychaetes (Nereis/Neanthes virens) under flow-through conditions [Bionomics
Report #BW-86-7-2094].

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Nereis/Neanthes virens; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574648

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source High The source of the test substance was reported to be from Monsanto with a verified purity

of 97.7%.
Metric 3: Test Substance Purity High The purity was reported to be 100% and was measured to be 97.7%.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was reported to be used as well as a solvent control containing 14uL

acetone/L.
Metric 5: Negative Control Response High The negative control responses were reported in Table 2 and were adequate for the out-

come of interest.
Metric 6: Randomized Allocation Medium The worms were reported to be randomly distributed into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The stock solution was prepared by mixing radiolabeled and unlabeled BBP in acetone

to the desired concentration. Test concentrations were distributed via a diluter system.
Metric 8: Consistency of Exposure

Administration
High All exposures were for 96h in 39 x 20 x 25cm glass aquaria with 11L of test solution

and 10 organisms each. Test concentrations were measured.
Metric 9: Measurement of Test Substance

Concentration
High Test concentrations were measured radiometrically and via gas chromatography at 0 and

96h.
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 96h, which is typical of acute toxicity tests.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Low There were 5 exposure levels, however, the highest level did not have enough mortalities

to properly determine LC50 values and 95% confidence intervals.
Metric 12: Testing at or Below Solubility Limit Medium It was reported that the 3 highest test concentrations had film at the top of the solutions

indicating not all of the BBP had been dissolved. The solvent control had adequate
results.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The test organisms were from a commercial environment in Maine, creating concern

regarding the health of the organisms.
Metric 14: Acclimatization and Pretreatment

Conditions
High There was a minimum of a 14 day acclimation period.

Metric 15: Number of Organisms and
Replicates per Group

Low There were 10 worms per test chamber, but there were only 2 replicates, which is lower
than is typical.
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Study Citation: Bionomics„ Springborn (1986). Acute toxicity of butylbenzyl phthalate to polychaetes (Nereis/Neanthes virens) under flow-through conditions [Bionomics
Report #BW-86-7-2094].

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Nereis/Neanthes virens; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 6574648

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organisms were held in natural seawater at 11-12C with a 16L:8D photoperiod. They

were fed dry commercial pellets daily ad libitum until 48h before the start of the expo-
sure. They were not fed during the exposure.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest–mortality.

Metric 18: Consistency of Outcome
Assessment

High Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups–the worms were assessed every 24h for the duration of
the study, and any dead worms were removed at these observation periods.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were described in the ”statistical analysis” section.
Metric 22: Reporting of Data High Exposure and control responses were reported in Table 2 and were appropriate for the

outcomes of interest.
Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes.

Additional Comments: This evaluation was on the acute toxicity of BBP on N. virens. Mortality was selected as the outcome of interest.

Overall Quality Determination High
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Study Citation: Bionomics„ Springborn (1986). Acute toxicity of butylbenzyl phthalate to pink shrimp (Penaeus duorarum) under flow-through conditions.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Penaeus duorarum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359218

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by nomenclature as well as by radiolabeling and lot num-
ber.

Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory, see
part B.

Metric 3: Test Substance Purity Low The purity or grade of test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

the assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Exposure concentrations were measured using appropriate analytical technologies and
methods.

Metric 10: Exposure Duration and Frequency High The duration of the exposure was reported and appropriate for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium The number of exposure groups and the spacing of exposure levels were suitable within

the confines of solubility for a dose response.
Metric 12: Testing at or Below Solubility Limit Medium Exposure concentrations were at or above the water solubility limit, but analytically it

was acceptable.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The test organisms were adequately described and were obtained from a commercial

shrimp supplier, so there was some concern with the source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium Twenty shrimp in duplicate tanks seem adequate.

Domain 5: Outcome Assessment
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Study Citation: Bionomics„ Springborn (1986). Acute toxicity of butylbenzyl phthalate to pink shrimp (Penaeus duorarum) under flow-through conditions.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Arthropods; Penaeus duorarum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359218

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium A slight surface film was noted in the three highest concentrations.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: There were no mortalities at the highest concentration, which was also slightly above the water solubility limit.

Overall Quality Determination High
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Study Citation: Liu, N., Wen, F., Li, F., Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Oxidative stress (including redox biology)-Photosynthesis
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3230225

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Relevant test materials are described as di-iso-butyl ortho-phthalate (DIBP),
benzyl-n-butyl ortho-phthalate (BBP), di-n-butylortho-phthalate (DBP), and bis(2-
ethylhexyl)ortho-phthalate(DEHP). No further details are provided.

Metric 2: Test Substance Source Low Chemicals are sourced by the Sigma Company. No additional information was provided.
Metric 3: Test Substance Purity High The purity is reported as > 99%.

Domain 2: Test Design
Metric 4: Negative Controls High Negative and solvent controls were used. The authors indicated that no significant differ-

ences were observed between the solvent controls (acetone concentration (0.5 mL L-1))
and the negative control.

Metric 5: Negative Control Response High The biological responses of the negative control group was reported and was acceptable.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations and minimize the loss of the test substance before and during the
exposure for these degradable substances. A solvent (acetone) was used to facilitate the
preparation of the stock solution.

Metric 8: Consistency of Exposure
Administration

Low Reporting omissions are likely to have a substantial impact on results. No measurement
of test material concentration was conducted at the end of the test, so the actual exposure
concentration was uncertain. Similarly, the different biodegradation rates of the chemi-
cals meant that exposure concentrations may have differed because of degradation, but
this was not discussed.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured or measurements were not reported. As
degradation is likely to be observed, the reported nominal concentrations are not likely
to be representative of the final concentration, and reporting in terms of nominal concen-
trations may underestimate the effects observed.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type and/or outcome(s) of interest (96-hour algae test).

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium Exposure concentrations were reported to be 0,10, and 30 mL/L-1, and three replicates
were used. These appear to reflect the nominal concentration and no final test quan-
tification was conducted, so these are likely not representative of the actual exposure
concentration throughout the test.
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Study Citation: Liu, N., Wen, F., Li, F., Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Oxidative stress (including redox biology)-Photosynthesis
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3230225

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit High The solvent concentration was appropriate (the authors demonstrated that no significant

difference (p > 0.05) was observed between the growth in controls and the acetone
treatment).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test organisms was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized or whether pretreat-

ment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low The number of test organisms (initial algal density) was not reported; three replicates

were used.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The algal cells were cultured in a GXZ-380Z intelligent illumination incubator under

the following conditions: 14 h of light at 24C (4000 ± 500 lux) and 10 h of dark at 22C.
The medium was shaken once daily to prevent cell adherence growth.

Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology (for MDA content, SOD, CAT and free radicals)
was not clearly reported. It was unclear whether methods were sensitive for the outcome
of interest. The authors reported that significant effects were observed on MDA and
antioxidant levels following exposure to some of the test materials, but did not provide
the measures of significance for each test concentration, so it was not clear what levels
elicited these inhibitions on growth. There appeared to be a dose-response based on the
graphs provided, but limited test concentrations limit the utility of these conclusions.
This is likely to have a substantial impact on results.

Metric 18: Consistency of Outcome
Assessment

Low Details regarding the execution of the study protocol for outcome assessment (e.g., tim-
ing of assessment across groups) were confusing. It was reported that algal cell numbers
were counted but results were not provided.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal at-

trition or health outcomes unrelated to the exposure (e.g., infection) that could influence
the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low One-way ANOVA was adopted to determine the significant differences between ex-

perimental and control groups. The calculations and measures of significance were not
provided, so no conclusions about a dose response could be made.

Continued on next page . . .
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Study Citation: Liu, N., Wen, F., Li, F., Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Oxidative stress (including redox biology)-Photosynthesis
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3230225

Domain Metric Rating Comments
Metric 22: Reporting of Data Low Data for exposure-related findings (MDA content, SOD, CAT, free radical concentra-

tion) were shown for each treatment and control group (Figures 3, 4, 5 and 6), but algal
density data were not provided.

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes, or unexpected outcomes were satisfactorily ex-
plained.

Additional Comments: The discussion of growth inhibition following exposure to DBP and BBP was lacking in this reference.

Overall Quality Determination Low
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Study Citation: Liu, N., Wen, F., Li, F., Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3230225

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Relevant test materials are described as di-iso-butyl ortho-phthalate (DIBP),
benzyl-n-butyl ortho-phthalate (BBP), di-n-butylortho-phthalate (DBP), and bis(2-
ethylhexyl)ortho-phthalate(DEHP). No further details are provided.

Metric 2: Test Substance Source Low Chemicals are sourced by the Sigma Company. No additional information was provided.
Metric 3: Test Substance Purity High The purity is reported as > 99%.

Domain 2: Test Design
Metric 4: Negative Controls High Negative and solvent controls were used. The authors indicated that no significant differ-

ences were observed between the solvent controls (acetone concentration (0.5 mL L-1))
and the negative controls.

Metric 5: Negative Control Response High No adverse effects were reported in the controls.
Metric 6: Randomized Allocation Low Researchers did not report how the organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

the test concentrations and minimize the loss of test substance before and during the
exposure for these degradable substances. A solvent (acetone) was used to facilitate the
preparation of the stock solution.

Metric 8: Consistency of Exposure
Administration

Low Reporting omissions are likely to have a substantial impact on results. No measurement
of the test material concentration was conducted at the end of the test, so the actual ex-
posure concentration was uncertain. Similarly, the different biodegradation rates of the
chemicals meant that exposure concentrations may have differed because of degradation,
but this was not discussed.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured or measurements were not reported. As
degradation is likely to be observed, the reported nominal concentrations are not likely
to be representative of the final concentration and reporting in terms of nominal concen-
trations may underestimate the effects observed.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type and/or outcome(s) of interest (96-hour algae growth inhibition test).

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Medium Exposure concentrations were reported to be 0, 1, 5, 10, 20, 30, 50, 100, 150, 200 mL/L.
These appear to reflect the nominal concentration and no final test quantification was
conducted, so these are likely not representative of the actual exposure concentration
throughout the test. The number of exposure groups and the spacing of exposure levels
were adequate to show results relevant to the outcome of interest.

Metric 12: Testing at or Below Solubility Limit High The solvent concentration was appropriate (the authors demonstrated that no significant
difference (p > 0.05) was observed between the growth in controls and acetone treat-
ment).
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Study Citation: Liu, N., Wen, F., Li, F., Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3230225

Domain Metric Rating Comments

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether test organisms were acclimatized or whether pretreat-

ment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low The number of test organisms (algal density) was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The algal cells were cultured in a GXZ-380Z intelligent illumination incubator under

the following conditions: 14 h of light at 24C (4000 ± 500 lux) and 10 h of dark at 22C.
The medium was shaken once daily to prevent cell adherence growth.

Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported; it was unclear whether
methods were sensitive for the outcome of interest. The authors reported that significant
effects were observed on growth following exposure to some of the test materials, but
did not provide the measures of significance for each test concentration, so it was not
clear what levels elicited these inhibitions on growth. There appeared to be a dose-
response based on the graphs provided. This is likely to have a substantial impact on
results.

Metric 18: Consistency of Outcome
Assessment

High The outcome assessment appears to be consistent across groups. Cell numbers were
determined every 24 hours.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low There were no reported differences among the study groups in environmental conditions

or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure (e.g., infection) that could influence
the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low One-way ANOVA was adopted to determine the significant differences between ex-

perimental and control groups. The calculations and measures of significance were not
provided so no conclusions about a dose response could be made. EC50 and EC 96 cal-
culations were not provided.

Metric 22: Reporting of Data High Data for exposure-related findings were shown for each treatment and control group (
Figure 1).

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes, or unexpected outcomes were satisfactorily ex-
plained.
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Study Citation: Liu, N., Wen, F., Li, F., Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
route)

Taxa, Species, Age: Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 3230225

Domain Metric Rating Comments

Additional Comments: The discussion of growth inhibition following exposure to DEHP, DIBP, BBP and DBP was lacking in this reference.

Overall Quality Determination Low
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mechanistic-Neurotoxicology
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High ”Solutions of BBP in 95% ethanol were pumped into each of five dilution water streams
at nominal flow rates of 0.05 ml/min using solvent flexible tubing in a Technicon Auto-
Analyzer pump.”

Metric 2: Test Substance Source High ”BBP (98% purity) for standardization and dosing was obtained from Pflatz and Bauer,
Stamford, CN, catalog #B27750.”

Metric 3: Test Substance Purity High 98% purity was indicated by the study authors.

Domain 2: Test Design
Metric 4: Negative Controls High ”A sixth tube was used to pump only 95% ethanol into the control dilution water

stream.”
Metric 5: Negative Control Response High No discrepancies were noted. No mortalities occurred in the control group.
Metric 6: Randomized Allocation Medium ”A bioassay was started by placing 20 fish (3 to 5 at a time)into filled and flowing, ran-

domly chosen chambers.”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High High details were described by the study authors.”A flow-through exposure system

was used for the bioassays. Gravity flow of six dilution water streams from a head tank
was controlled by screw pinch cocks to obtain a 10-volume per dayflow rate through
each treatment chamber. Solutions of BBP in 95% ethanol were pumped into each of
five dilution water streams at nominal flow rates of 0.05 ml/min using solvent flexible
tubingin a Technicon AutoAnalyzer pump. A sixth tube was used to pump only 95%
ethanol into the control dilution water stream.”

Metric 8: Consistency of Exposure
Administration

High ”A bioassay was started by placing 20 fish (3 to 5 at a time) into filled and flowing, ran-
domly chosen chambers. The fish averaged 3.0 g +- 1.0 g (’g -+ s, n = 40). Observations
on water quality, fish behavior, and mortality were taken at the frequency recommended
by ASTM (1980). The water quality values were found to be within the recommended
ranges for flow-through bioassays. Salinities for all bioassays were from 31%o to 32
%0. Behavioral observations included: the presence or absence of a coughing response
(Belding 1929); activity level as manifest in the swimming and turning rate; and school
density as compared to the control fish which occupied one-half to one-third of the
chamber at the inflow end. The darkness of the dorsal side of the fish was also noted.”
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mechanistic-Neurotoxicology
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 9: Measurement of Test Substance

Concentration
High Treatments were analytically verified.”Daily estimates of the accuracy of the analytical

methodology were obtained by standard additions of BBP to both control chamber wa-
ter (with fish) and headtank water (without fish). Both types of seawater were spiked to
evaluate the effect offish slime on the extraction procedure. Daily samples were taken
from each chamber, and estimates of the analytical precision were obtained from trip-
licate samples from the lowest BBP treatments on at least two different days in each
bioassay. BBP (98% purity) for standardization and dosing was obtained from Pflatz
and Bauer, Stamford, CN, catalog #B27750.””Samples were taken from the middle of
a chamber at middepth using a glass siphon with a pinch-clamped latex rubber tube at
the end. Several siphon volumes were allowed to pass through before a 100 ml sample
was drained into a calibrated glass bottle (Wheaton). The contents were shaken with
10 ml of added glass-distilled methanol and then drawn through a conditioned 200 mg,
C-2, Bond Elut | column (Analytichem International, Harbor City, CA) in a Vac Elut
| manifold at a vacuum of 380 mm of Hg. Following two rinses with 2 ml of double
glassdistilledwater, the retained BBP was eluted from the column with 2 ml of double
distilled acetonitrile at a vacuum of 5 to 10 mm of Hg. The disposable columns were
conditioned by passing 2 ml of methanol through the column followed by two (2 ml)
rinses with double glass-distilled water at a vacuum of 380 mm of Hg.”

Metric 10: Exposure Duration and Frequency High Acute and sub-acute toxicity tests were conducted. Acute durations were 96 hr (4-d),
while sub-acute toxicity extended to 192 hr (8-d).”One 8-day bioassay (A) and two si-
multaneous 96- hr bioassays (B and C) were conducted in September and October of
1981. The 96-hr LCs0s with 95% confidence limits for bioassays B and C were 0.51
mg/L (0.47 mg/L to 0.56 mg/L) and 0.51 mg/L (0.46 mg/L to 0.55 mg/L), respectively.
Confidence intervals were incalculable at 96 hr for bioassay A because mortalities be-
fore 105 hr had occurred at only one treatment level. After 105 hr, the time course of
toxicity (Figure 1) approached an asymptotic LCs0 of 0.49 mg/L (0.45 mg/L to 0.56
mg/L) at 165 hr.”

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High 20 fish per treatment were used. Two groups, termed B and C groups, were used for
acute 96 hr tests.

Metric 12: Testing at or Below Solubility Limit High A solvent control (ethanol) was used. A solvent control-only test was conducted. No
effects were observed in solvent controls. Solvent concentrations never exceeded 0.5
ml/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organism description was sufficient. There were minor concerns regarding the

health of the fish at the time of collection and during the acclimation stage.”Juvenile
shiner perch (euryhaline, estuarine species) were collected by beach seine from Yaquina
Bay, Oregon...”
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mechanistic-Neurotoxicology
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High The acclimation period was described in adequate detail.”The fish were initially quar-

antined for one week. Healthy fish were transferred to holding tanks for four weeks
followed by a transfer to an acclimation room for at least one week prior to experimenta-
tion. All tanks were made with silicone adhesive (RTV 108, General Electric Company)
1 and 6-ram thick glass. Each 270-L tank was 50.8 cm high by 91.4 cm by 61.0 cm. The
fish were exposed to water drawn from Yaquina Bay at a depth of 3 m below mean sea
level. Raw seawater was used during quarantine and holding, while sand-filtered and
UVsterilized water was used during acclimation. Dissolved oxygen concentrations were
maintained at greater than 80% of saturation by aeration, and replacement water flow
rates exceeding two volumes per day. The biomass loading was less than 2 g of fish per
L (fewer than 150 fish per tank). The quarantine/holding room was sunlighted while the
acclimation room was on an 16/8hr light/dark cycle with no transition. The salinity of
the incoming seawater was between 30%o and 34%0 throughout the holding and bioas-
say periods. A ration of Oregon Moist Pellets (Crawford and Law 1972) was given at a
rate of approximately 4% (wet weight of food per wet weight of fish) per working day.”

Metric 15: Number of Organisms and
Replicates per Group

Medium 20 fish were used per treatment and control. Two groups, termed B and C groups, were
used for acute 96 hr tests.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The test conditions were adequately described.”Observations on water quality, fish be-

havior, and mortality were taken at the frequency recommended by ASTM (1980). The
water quality values were found to be within the recommended ranges for flow-through
bioassays. Salinities for all bioassays were from 31%o to 32%.”

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology adequately addressed the intended outcome of
interest (neurological by measurement of brain catecholamines), and the assessment
methodology was sensitive and appropriate for the outcomes of interest.

Metric 18: Consistency of Outcome
Assessment

High The details across treatment groups and controls were sufficient.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High No reported differences were indicated between treatment groups other than the effect(s)

of the chemical BBP. Only one treatment level at 96 hr showed a significant neurological
(brain catecholamines) effect.

Metric 20: Outcomes Unrelated to Exposure High There were none identified by the study authors.

Domain 7: Data Presentation and Analysis
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mechanistic-Neurotoxicology
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 21: Statistical Methods Low The statistical methods were adequately described.95% confidence intervals were in-

dicated and significance was p<0.05. However, it is unclear what methodology was
employed to determine this information. ”The only significant treatment effect was a
decrease in EP levels in fish exposed to 0.42 mg/L BBP for 96 hr.”

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
and were adequate to determine values for the endpoint of interest (neurological by
measurement of brain catecholamines).

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were identified. The authors, however, indicated ”The limited
scope of our neurochemical measurementsdoes not permit the presentation of a possible
mechanism for the action of BBP on the CNS.”

Additional Comments: A manuscript regarding the methods was identified but could not be obtained.Andrews, J. S., and T. J. Good: Trace enrichment of pesticides using bonded-
phase sorbents. American Laboratory 11, 70(1982).

Overall Quality Determination High
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High ”Solutions of BBP in 95% ethanol were pumped into each of five dilution water streams
at nominal flow rates of 0.05 ml/min using solvent flexible tubing in a Technicon Auto-
Analyzer pump.”

Metric 2: Test Substance Source High ”BBP (98% purity) for standardization and dosing was obtained from Pflatz and Bauer,
Stamford, CN, catalog #B27750.”

Metric 3: Test Substance Purity High 98% purity was indicated by the study authors.

Domain 2: Test Design
Metric 4: Negative Controls High ”A sixth tube was used to pump only 95% ethanol into the control dilution water

stream.”
Metric 5: Negative Control Response High No discrepancies were noted. No mortalities occurred in the control group.
Metric 6: Randomized Allocation Medium ”A bioassay was started by placing 20 fish (3 to 5 at a time)into filled and flowing, ran-

domly chosen chambers.”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High High details were described by study authors.”A flow-through exposure system was

used for the bioassays. Gravity flow of six dilution water streams from a head tank was
controlled by screw pinch cocks to obtain a 10-volume per dayflow rate through each
treatment chamber. Solutions of BBP in 95% ethanol were pumped into each of five di-
lution water streams at nominal flow rates of 0.05 ml/min using solvent flexible tubingin
a Technicon AutoAnalyzer pump. A sixth tube was used to pump only 95% ethanol into
the control dilution water stream.”

Metric 8: Consistency of Exposure
Administration

High ”A bioassay was started by placing 20 fish (3 to 5 at a time) into filled and flowing, ran-
domly chosen chambers. The fish averaged 3.0 g +- 1.0 g (’g -+ s, n = 40). Observations
on water quality, fish behavior, and mortality were taken at the frequency recommended
by ASTM (1980). The water quality values were found to be within the recommended
ranges for flow-through bioassays. Salinities for all bioassays were from 31%o to 32
%0. Behavioral observations included: the presence or absence of a coughing response
(Belding 1929); activity level as manifest in the swimming and turning rate; and school
density as compared to the control fish which occupied one-half to one-third of the
chamber at the inflow end. The darkness of the dorsal side of the fish was also noted.”
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 9: Measurement of Test Substance

Concentration
High Treatments were analytically verified.”Daily estimates of the accuracy of the analytical

methodology were obtained by standard additions of BBP to both control chamber wa-
ter (with fish) and headtank water (without fish). Both types of seawater were spiked to
evaluate the effect offish slime on the extraction procedure. Daily samples were taken
from each chamber, and estimates of the analytical precision were obtained from trip-
licate samples from the lowest BBP treatments on at least two different days in each
bioassay. BBP (98% purity) for standardization and dosing was obtained from Pflatz
and Bauer, Stamford, CN, catalog #B27750.””Samples were taken from the middle of
a chamber at middepth using a glass siphon with a pinch-clamped latex rubber tube at
the end. Several siphon volumes were allowed to pass through before a 100 ml sample
was drained into a calibrated glass bottle (Wheaton). The contents were shaken with
10 ml of added glass-distilled methanol and then drawn through a conditioned 200 mg,
C-2, Bond Elut | column (Analytichem International, Harbor City, CA) in a Vac Elut
| manifold at a vacuum of 380 mm of Hg. Following two rinses with 2 ml of double
glassdistilledwater, the retained BBP was eluted from the column with 2 ml of double
distilled acetonitrile at a vacuum of 5 to 10 mm of Hg. The disposable columns were
conditioned by passing 2 ml of methanol through the column followed by two (2 ml)
rinses with double glass-distilled water at a vacuum of 380 mm of Hg.”

Metric 10: Exposure Duration and Frequency High Acute and sub-acute toxicity tests were conducted. The acute durations were 96 hr (4-
d), while the sub-acute toxicity extended to 192 hr (8-d).”One 8-day bioassay (A) and
two simultaneous 96- hr bioassays (B and C) were conducted in September and October
of 1981. The 96-hr LCs0s with 95% confidence limits for bioassays B and C were0.51
mg/L (0.47 mg/L to 0.56 mg/L) and 0.51 mg/L (0.46 mg/L to 0.55 mg/L), respectively.
Confidence intervals were incalculable at 96 hr for bioassay A because mortalities be-
fore 105 hr had ccurred at only one treatment level. After 105 hr, the time course of
toxicity (Figure 1) approached an asymptotic LCs0 of 0.49 mg/L (0.45 mg/L to 0.56
mg/L) at 165 hr.”

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High 20 fish per treatment were used.

Metric 12: Testing at or Below Solubility Limit High A solvent control (ethanol) was used. A solvent control-only test was conducted. No
effects were observed in solvent controls. Solvent concentrations never exceeded 0.5
ml/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organism description was sufficient. There were minor concerns regarding the

health of the fish at time of collection and during the acclimation stage.”Juvenile shiner
perch (euryhaline, estuarine species) were collected by beach seine from Yaquina Bay,
Oregon...”
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High The acclimation period was described in adequate detail.”The fish were initially quar-

antined for one week. Healthy fish were transferred to holding tanks for four weeks
followed by a transfer to an acclimation room for at least one week prior to experimenta-
tion. All tanks were made with silicone adhesive (RTV 108, General Electric Company)
1 and 6-ram thick glass. Each 270-L tank was 50.8 cm high by 91.4 cm by 61.0 cm. The
fish were exposed to water drawn from Yaquina Bay at a depth of 3 m below mean sea
level. Raw seawater was used during quarantine and holding, while sand-filtered and
UVsterilized water was used during acclimation. Dissolved oxygen concentrations were
maintained at greater than 80% of saturation by aeration, and replacement water flow
rates exceeding two volumes per day. The biomass loading was less than 2 g of fish per
L (fewer than 150 fish per tank). The quarantine/holding room was sunlighted while the
acclimation room was on an 16/8hr light/dark cycle with no transition. The salinity of
the incoming seawater was between 30%o and 34%0 throughout the holding and bioas-
say periods. A ration of Oregon Moist Pellets (Crawford and Law 1972) was given at a
rate of approximately 4% (wet weight of food per wet weight of fish) per working day.”

Metric 15: Number of Organisms and
Replicates per Group

Medium 20 fish were used per treatment and control.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The test conditions were adequately described.”Observations on water quality, fish be-

havior, and mortality were taken at the frequency recommended by ASTM (1980). The
water quality values were found to be within the recommended ranges for flow-through
bioassays. Salinities for all bioassays were from 31%o to 32%.”

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology adequately addressed the intended outcome of
interest (mortality), and the assessment methodology was sensitive and appropriate for
the outcomes of interest.

Metric 18: Consistency of Outcome
Assessment

High Details across treatment groups and controls were sufficient.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High No reported differences were indicated between treatment groups other than the effect(s)

of the chemical BBP.
Metric 20: Outcomes Unrelated to Exposure High There were none identified by the study authors.

Domain 7: Data Presentation and Analysis
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aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 21: Statistical Methods High The statistical methods were adequately described.”The LCs0 values were based on the

average, daily-measured concentration in each treatment rather than the nominal concen-
tration. Logistic regression of average concentrations and mortalities, using the method
of maximum likelihood, was used to estimate the LCs0s with confidence intervals gener-
ated using a heterogeneity factor (Finney 1971). When mortalities were present in only
one treatment, LCs0 values were estimated without confidence intervals from straight-
line graphical interpretation (APHA 1976).”

Metric 22: Reporting of Data High Data for the exposure-related findings were presented for each treatment and control
group and were adequate to determine values for the endpoint of interest (mortality).

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were identified.

Additional Comments: A manuscript regarding the methods was identified but could not be obtained.Andrews, J. S., and T. J. Good: Trace enrichment of pesticides using bonded-
phase sorbents. American Laboratory 11, 70(1982).

Overall Quality Determination High
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Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High ”Solutions of BBP in 95% ethanol were pumped into each of five dilution water streams
at nominal flow rates of 0.05 ml/min using solvent flexible tubing in a Technicon Auto-
Analyzer pump.”

Metric 2: Test Substance Source High ”BBP (98% purity) for standardization and dosing was obtained from Pflatz and Bauer,
Stamford, CN, catalog #B27750.”

Metric 3: Test Substance Purity High 98% purity was indicated by the study authors.

Domain 2: Test Design
Metric 4: Negative Controls High ”A sixth tube was used to pump only 95% ethanol into the control dilution water

stream.”
Metric 5: Negative Control Response High No discrepancies were noted. No mortalities occurred in the control group. Sublethal

(behavioral) effects were observed at concentrations less than the LC50.”Behavioral
effects were observed at concentrations below the LCs0 in the three bioassays (Table 2).
After 3 hr of exposure, the minimum school density (school occupying entire chamber)
was seen at concentrationsas low as 0.27 mg/L with coughing and a reduction in activity
at all higher concentrations. After 96 hr of exposure, the minimum school densitywas
seen in all treatments greater than 0.2 mg/ L. At 0.16 mg/L the school density was less
than at 0.08 mg/L which was less than the control. Fishwith dorsal darkening were seen
at concentrations at and above 0.48 mg/L within 24 hr of exposure. As time progressed,
fish at lower treatments darkened so that by 96 hr all fish at and above 0.30 mg/L, and
a few fish at 0.24 mg/L, were darker than the controls. In general, those fish exposed
to lethal concentrations scattered throughout the tanks, quickly darkened, experienced
a gradual loss of equilibrium with paralysis (tail bent), and floated head down at the
surface before settling to the bottom where death occurred. While equilibrium was being
lost, their coughing rate increased to 1-3 per second followed by opercular flairing with
mouth open.”

Metric 6: Randomized Allocation Medium ”A bioassay was started by placing 20 fish (3 to 5 at a time)into filled and flowing, ran-
domly chosen chambers.”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High High details were described by the study authors.”A flow-through exposure system was

used for the bioassays. Gravity flow of six dilution water streams from a head tank was
controlled by screw pinch cocks to obtain a 10-volume per day flow rate through each
treatment chamber. Solutions of BBP in 95% ethanol were pumped into each of five
dilution water streams at nominal flow rates of 0.05 ml/min using solvent flexible tubing
in a Technicon AutoAnalyzer pump. A sixth tube was used to pump only 95% ethanol
into the control dilution water stream.”
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Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 8: Consistency of Exposure

Administration
High ”A bioassay was started by placing 20 fish (3 to 5 at a time) into filled and flowing, ran-

domly chosen chambers. The fish averaged 3.0 g +- 1.0 g (’g -+ s, n = 40). Observations
on water quality, fish behavior, and mortality were taken at the frequency recommended
by ASTM (1980). The water quality values were found to be within the recommended
ranges for flow-through bioassays. Salinities for all bioassays were from 31%o to 32
%0. Behavioral observations included: the presence or absence of a coughing response
(Belding 1929); activity level as manifest in the swimming and turning rate; and school
density as compared to the control fish which occupied one-half to one-third of the
chamber at the inflow end. The darkness of the dorsal side of the fish was also noted.”

Metric 9: Measurement of Test Substance
Concentration

High The treatments were analytically verified. Nominal and mean-measured concentrations
were reported.”Daily estimates of the accuracy of the analytical methodology were
obtained by standard additions of BBP to both control chamber water (with fish) and
headtank water (without fish). Both types of seawater were spiked to evaluate the effect
offish slime on the extraction procedure. Daily samples were taken from each chamber,
and estimates of the analytical precision were obtained from triplicate samples from the
lowest BBP treatments on at least two different days in each bioassay. BBP (98% purity)
for standardization and dosing was obtained from Pflatz and Bauer, Stamford, CN, cat-
alog #B27750.””Samples were taken from the middle of a chamber at middepth using
a glass siphon with a pinch-clamped latex rubber tube at the end. Several siphon vol-
umes were allowed to pass through before a 100 ml sample was drained into a calibrated
glass bottle (Wheaton). The contents were shaken with 10 ml of added glass-distilled
methanol and then drawn through a conditioned 200 mg, C-2, Bond Elut | column (An-
alytichem International, Harbor City, CA) in a Vac Elut | manifold at a vacuum of 380
mm of Hg. Following two rinses with 2 ml of double glass distilledwater, the retained
BBP was eluted from the column with 2 ml of double distilled acetonitrile at a vacuum
of 5 to 10 mm of Hg. The disposable columns were conditioned by passing 2 ml of
methanol through the column followed by two (2 ml) rinses with double glass-distilled
water at a vacuum of 380 mm of Hg.”

Metric 10: Exposure Duration and Frequency High Acute and sub-acute toxicity tests were conducted. Acute durations were 96 hr (4-d),
while sub-acute toxicity extended to 192 hr (8-d).”One 8-day bioassay (A) and two si-
multaneous 96- hr bioassays (B and C) were conducted in September and October of
1981. The 96-hr LCs0s with 95% confidence limits for bioassays B and C were 0.51
mg/L (0.47 mg/L to 0.56 mg/L) and 0.51 mg/L (0.46 mg/L to 0.55 mg/L), respectively.
Confidence intervals were incalculable at 96 hr for bioassay A because mortalities be-
fore 105 hr had occurred at only one treatment level. After 105 hr, the time course of
toxicity (Figure 1) approached an asymptotic LCs0 of 0.49 mg/L (0.45 mg/L to 0.56
mg/L) at 165 hr.”

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High 20 fish per treatment were used. Two groups, termed B and C groups, were used for
acute 96 hr tests.

Continued on next page . . .

Page 393 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 790034 Table: 3 of 3

. . . continued from previous page

Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit High A solvent control (ethanol) was used. A solvent control-only test was conducted. No

effects were observed in solvent controls. Solvent concentrations never exceeded 0.5
ml/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organism description was sufficient. There were minor concerns regarding the

health of the fish at time of collection and during the acclimation stage.”Juvenile shiner
perch (euryhaline, estuarine species) were collected by beach seine from Yaquina Bay,
Oregon...”

Metric 14: Acclimatization and Pretreatment
Conditions

High The acclimation period was described in adequate detail.”The fish were initially quar-
antined for one week. Healthy fish were transferred to holding tanks for four weeks
followed by a transfer to an acclimation room for at least one week prior to experimenta-
tion. All tanks were made with silicone adhesive (RTV 108, General Electric Company)
1 and 6-ram thick glass. Each 270-L tank was 50.8 cm high by 91.4 cm by 61.0 cm. The
fish were exposed to water drawn from Yaquina Bay at a depth of 3 m below mean sea
level. Raw seawater was used during quarantine and holding, while sand-filtered and
UV sterilized water was used during acclimation. Dissolved oxygen concentrations were
maintained at greater than 80% of saturation by aeration, and replacement water flow
rates exceeding two volumes per day. The biomass loading was less than 2 g of fish per
L (fewer than 150 fish per tank). The quarantine/holding room was sunlighted while the
acclimation room was on an 16/8hr light/dark cycle with no transition. The salinity of
the incoming seawater was between 30%o and 34%0 throughout the holding and bioas-
say periods. A ration of Oregon Moist Pellets (Crawford and Law 1972) was given at a
rate of approximately 4% (wet weight of food per wet weight of fish) per working day.”

Metric 15: Number of Organisms and
Replicates per Group

Medium 20 fish per treatment were used. Two groups, termed B and C groups, were used for
acute 96 hr tests.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The test conditions were adequately described.”Observations on water quality, fish be-

havior, and mortality were taken at the frequency recommended by ASTM (1980). The
water quality values were found to be within the recommended ranges for flow-through
bioassays. Salinities for all bioassays were from 31%o to 32%.”

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology adequately addressed the intended outcome of
interest (fish behavior), and the assessment methodology was sensitive and appropriate
for the outcomes of interest.

Metric 18: Consistency of Outcome
Assessment

High The details across treatment groups and controls were sufficient.

Continued on next page . . .

Page 394 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 790034 Table: 3 of 3

. . . continued from previous page
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aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test
Design and Procedures

High No reported differences were indicated between treatment groups other than the effect(s)
of the chemical BBP.

Metric 20: Outcomes Unrelated to Exposure High There were none identified by the study authors.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Behavioral effects were based on observation and reported as follows: ”Percent of fish

affected: 100% (XX), at least 50% (X), 0% (–). Area of chambers occupied by fish
school: 100% (+ + +), 70% to 90% (+ +), 50% to 70% (+), control chambers: 30% to
50% occupied.”

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group,
and were adequate to determine values for the endpoint of interest (fish behavior). ”The
behavioral changes observed in shiner perch suggest that BBP affects the central ner-
vous system (CNS) because of the significant involvement of the forebrain in schooling
behavior (Aronson and Kaplan1968) and the neural control of color in teleosts (Healey
and Ross 1966). The sluggish behavior observed in this study has also been observed
in striped mullet exposed to fluorene analogs (Thomas et al. 1981), whereas increased
motor activity was observed in Gulf killifish exposed to Aroclor 1242 l (Fingerman and
Russell 1980). However, in both ofthese studies, reduced levels of brain catecholamines
were found.”

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were identified.

Additional Comments: A manuscript regarding the methods was identified but could not be obtained.Andrews, J. S., and T. J. Good: Trace enrichment of pesticides using bonded-
phase sorbents. American Laboratory 11, 70(1982).

Overall Quality Determination High
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Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High ”Solutions of BBP in 95% ethanol were pumped into each of five dilution water streams
at nominal flow rates of 0.05 ml/min using solvent flexible tubing in a Technicon Auto-
Analyzer pump.”

Metric 2: Test Substance Source High ”BBP (98% purity) for standardization and dosing was obtained from Pflatz and Bauer,
Stamford, CN, catalog #B27750.”

Metric 3: Test Substance Purity High 98% purity was indicated by the study authors.

Domain 2: Test Design
Metric 4: Negative Controls High ”A sixth tube was used to pump only 95% ethanol into the control dilution water

stream.”
Metric 5: Negative Control Response High No discrepancies were noted. No mortalities occurred in the control group.
Metric 6: Randomized Allocation Medium ”A bioassay was started by placing 20 fish (3 to 5 at a time)into filled and flowing, ran-

domly chosen chambers.”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High High details were described by the study authors.”A flow-through exposure system

was used for the bioassays. Gravity flow of six dilution water streams from a head tank
was controlled by screw pinch cocks to obtain a 10-volume per dayflow rate through
each treatment chamber. Solutions of BBP in 95% ethanol were pumped into each of
five dilution water streams at nominal flow rates of 0.05 ml/min using solvent flexible
tubingin a Technicon AutoAnalyzer pump. A sixth tube was used to pump only 95%
ethanol into the control dilution water stream.”

Metric 8: Consistency of Exposure
Administration

High ”A bioassay was started by placing 20 fish (3 to 5 at a time) into filled and flowing, ran-
domly chosen chambers. The fish averaged 3.0 g +- 1.0 g (’g -+ s, n = 40). Observations
on water quality, fish behavior, and mortality were taken at the frequency recommended
by ASTM (1980). The water quality values were found to be within the recommended
ranges for flow-through bioassays. Salinities for all bioassays were from 31%o to 32
%0. Behavioral observations included: the presence or absence of a coughing response
(Belding 1929); activity level as manifest in the swimming and turning rate; and school
density as compared to the control fish which occupied one-half to one-third of the
chamber at the inflow end. The darkness of the dorsal side of the fish was also noted.”
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Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 9: Measurement of Test Substance

Concentration
High Treatments were analytically verified.”Daily estimates of the accuracy of the analytical

methodology were obtained by standard additions of BBP to both control chamber water
(with fish) and head tank water (without fish). Both types of seawater were spiked to
evaluate the effect offish slime on the extraction procedure. Daily samples were taken
from each chamber, and estimates of the analytical precision were obtained from trip-
licate samples from the lowest BBP treatments on at least two different days in each
bioassay. BBP (98% purity) for standardization and dosing was obtained from Pflatz
and Bauer, Stamford, CN, catalog #B27750.””Samples were taken from the middle of
a chamber at mid depth using a glass siphon with a pinch-clamped latex rubber tube at
the end. Several siphon volumes were allowed to pass through before a 100 ml sample
was drained into a calibrated glass bottle (Wheaton). The contents were shaken with
10 ml of added glass-distilled methanol and then drawn through a conditioned 200 mg,
C-2, Bond Elut | column (Analytichem International, Harbor City, CA) in a Vac Elut
| manifold at a vacuum of 380 mm of Hg. Following two rinses with 2 ml of double
glass distilledwater, the retained BBP was eluted from the column with 2 ml of double
distilled acetonitrile at a vacuum of 5 to 10 mm of Hg. The disposable columns were
conditioned by passing 2 ml of methanol through the column followed by two (2 ml)
rinses with double glass-distilled water at a vacuum of 380 mm of Hg.”

Metric 10: Exposure Duration and Frequency High Acute and sub-acute toxicity tests were conducted. Acute durations were 96 hr (4-d),
while sub-acute toxicity extended to 192 hr (8-d).”One 8-day bioassay (A) and two si-
multaneous 96- hr bioassays (B and C) were conducted in September and October of
1981. The 96-hr LCs0s with 95% confidence limits for bioassays B and C were0.51
mg/L (0.47 mg/L to 0.56 mg/L) and 0.51 mg/L (0.46 mg/L to 0.55 mg/L), respectively.
Confidence intervals were incalculable at 96 hr for bioassay A because mortalities be-
fore 105 hr had occurred at only one treatment level. After 105 hr, the time course of
toxicity (Figure 1) approached an asymptotic LCs0 of 0.49 mg/L (0.45 mg/L to 0.56
mg/L) at 165 hr.”

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High 20 fish per treatment were used.

Metric 12: Testing at or Below Solubility Limit High A solvent control (ethanol) was used. A solvent control-only test was conducted. No
effects were observed in solvent controls. Solvent concentrations never exceeded 0.5
ml/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organism description was sufficient. There were minor concerns regarding the

health of the fish at time of collection and during the acclimation stage.”Juvenile shiner
perch (euryhaline, estuarine species) were collected by beach seine from Yaquina Bay,
Oregon...”
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Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
High The acclimation period was described in adequate detail.”The fish were initially quar-

antined for one week. Healthy fish were transferred to holding tanks for four weeks
followed by a transfer to an acclimation room for at least one week prior to experimenta-
tion. All tanks were made with silicone adhesive (RTV 108, General Electric Company)
1 and 6-ram thick glass. Each 270-L tank was 50.8 cm high by 91.4 cm by 61.0 cm. The
fish were exposed to water drawn from Yaquina Bay at a depth of 3 m below mean sea
level. Raw seawater was used during quarantine and holding, while sand-filtered and
UV sterilized water was used during acclimation. Dissolved oxygen concentrations were
maintained at greater than 80% of saturation by aeration, and replacement water flow
rates exceeding two volumes per day. The biomass loading was less than 2 g of fish per
L (fewer than 150 fish per tank). The quarantine/holding room was sunlighted while the
acclimation room was on an 16/8hr light/dark cycle with no transition. The salinity of
the incoming seawater was between 30%o and 34%0 throughout the holding and bioas-
say periods. A ration of Oregon Moist Pellets (Crawford and Law 1972) was given at a
rate of approximately 4% (wet weight of food per wet weight of fish) per working day.”

Metric 15: Number of Organisms and
Replicates per Group

Medium 20 fish were used per treatment and control.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The test conditions were adequately described.”Observations on water quality, fish be-

havior, and mortality were taken at the frequency recommended by ASTM (1980). The
water quality values were found to be within the recommended ranges for flow-through
bioassays. Salinities for all bioassays were from 31%o to 32%.”

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology adequately addressed the intended outcome of
interest (mortality), and the assessment methodology was sensitive and appropriate for
the outcomes of interest.

Metric 18: Consistency of Outcome
Assessment

High Details across treatment groups and the control were sufficient.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High No reported differences were indicated between treatment groups other than the effect(s)

of the chemical BBP.
Metric 20: Outcomes Unrelated to Exposure High There were none identified by the study authors.

Domain 7: Data Presentation and Analysis
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aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 21: Statistical Methods High The statistical methods were adequately described.”The LCs0 values were based on the

average, daily-measured concentration in each treatment rather than the nominal concen-
tration. Logistic regression of average concentrations and mortalities, using the method
of maximum likelihood, was used to estimate the LCs0s with confidence intervals gener-
ated using a heterogeneity factor (Finney 1971). When mortalities were present in only
one treatment, LCs0 values were estimated without confidence intervals from straight-
line graphical interpretation (APHA 1976).”

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
and were adequate to determine values for the endpoint of interest (mortality).

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were identified.

Additional Comments: A manuscript regarding the methods was identified but could not be obtained.Andrews, J. S., and T. J. Good: Trace enrichment of pesticides using bonded-
phase sorbents. American Laboratory 11, 70(1982).

Overall Quality Determination High
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aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High ”Solutions of BBP in 95% ethanol were pumped into each of five dilution water streams
at nominal flow rates of 0.05 ml/min using solvent flexible tubing in a Technicon Auto-
Analyzer pump.”

Metric 2: Test Substance Source High ”BBP (98% purity) for standardization and dosing was obtained from Pflatz and Bauer,
Stamford, CN, catalog #B27750.”

Metric 3: Test Substance Purity High 98% purity was indicated by the study authors.

Domain 2: Test Design
Metric 4: Negative Controls High ”A sixth tube was used to pump only 95% ethanol into the control dilution water

stream.”
Metric 5: Negative Control Response High No discrepancies were noted. No mortalities occurred in control group. Sublethal (be-

havioral) effects were observed at concentrations less than the LC50.”Behavioral effects
were observed at concentrations below the LCs0 in the three bioassays (Table 2). After
3 hr of exposure, the minimum school density (school occupying entire chamber) was
seen at concentrationsas low as 0.27 mg/L with coughing and a reduction in activity at
all higher concentrations. After 96 hr of exposure, the minimum school densitywas seen
in all treatments greater than 0.2 mg/ L. At 0.16 mg/L the school density was less than
at 0.08 mg/L which was less than the control. Fishwith dorsal darkening were seen at
concentrations at and above 0.48 mg/L within 24 hr of exposure. As time progressed,
fish at lower treatments darkened so that by 96 hr all fish at and above 0.30 mg/L, and
a few fish at 0.24 mg/L, were darker than the controls. In general, those fish exposed to
lethal concentrations scattered throughout the tanks, quickly darkened, experienced a
gradual loss of equilibrium with paralysis (tail bent), and floated head down at the sur-
face before settling to the bottom where death occurred. While equilibrium was being
lost, their coughing rate increased to 1-3 per second followed by opercular flaring with
mouth open.”

Metric 6: Randomized Allocation Medium ”A bioassay was started by placing 20 fish (3 to 5 at a time)into filled and flowing, ran-
domly chosen chambers.”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High High details were described by the study authors.”A flow-through exposure system was

used for the bioassays. Gravity flow of six dilution water streams from a head tank was
controlled by screw pinch cocks to obtain a 10-volume per day flow rate through each
treatment chamber. Solutions of BBP in 95% ethanol were pumped into each of five
dilution water streams at nominal flow rates of 0.05 ml/min using solvent flexible tubing
in a Technicon AutoAnalyzer pump. A sixth tube was used to pump only 95% ethanol
into the control dilution water stream.”

Continued on next page . . .
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 8: Consistency of Exposure

Administration
High ”A bioassay was started by placing 20 fish (3 to 5 at a time) into filled and flowing, ran-

domly chosen chambers. The fish averaged 3.0 g +- 1.0 g (’g -+ s, n = 40). Observations
on water quality, fish behavior, and mortality were taken at the frequency recommended
by ASTM (1980). The water quality values were found to be within the recommended
ranges for flow-through bioassays. Salinities for all bioassays were from 31%o to 32
%0. Behavioral observations included: the presence or absence of a coughing response
(Belding 1929); activity level as manifest in the swimming and turning rate; and school
density as compared to the control fish which occupied one-half to one-third of the
chamber at the inflow end. The darkness of the dorsal side of the fish was also noted.”

Metric 9: Measurement of Test Substance
Concentration

High Treatments were analytically verified. Nominal and mean-measured concentrations were
reported.”Daily estimates of the accuracy of the analytical methodology were obtained
by standard additions of BBP to both control chamber water (with fish) and head tank
water (without fish). Both types of seawater were spiked to evaluate the effect offish
slime on the extraction procedure. Daily samples were taken from each chamber, and
estimates of the analytical precision were obtained from triplicate samples from the low-
est BBP treatments on at least two different days in each bioassay. BBP (98% purity) for
standardization and dosing was obtained from Pflatz and Bauer, Stamford, CN, catalog
#B27750.””Samples were taken from the middle of a chamber at middepth using a glass
siphon with a pinch-clamped latex rubber tube at the end. Several siphon volumes were
allowed to pass through before a 100 ml sample was drained into a calibrated glass bot-
tle (Wheaton). The contents were shaken with 10 ml of added glass-distilled methanol
and then drawn through a conditioned 200 mg, C-2, Bond Elut | column (Analytichem
International, Harbor City, CA) in a Vac Elut | manifold at a vacuum of 380 mm of Hg.
Following two rinses with 2 ml of double glassdistilledwater, the retained BBP was
eluted from the column with 2 ml of double distilled acetonitrile at a vacuum of 5 to
10 mm of Hg. The disposable columns were conditioned by passing 2 ml of methanol
through the column followed by two (2 ml) rinses with double glass-distilled water at a
vacuum of 380 mm of Hg.”

Metric 10: Exposure Duration and Frequency High Acute and sub-acute toxicity tests were conducted. Acute durations were 96 hr (4-d),
while sub-acute toxicity extended to 192 hr (8-d).”One 8-day bioassay (A) and two si-
multaneous 96- hr bioassays (B and C) were conducted in September and October of
1981. The 96-hr LCs0s with 95% confidence limits for bioassays B and C were 0.51
mg/L (0.47 mg/L to 0.56 mg/L) and 0.51 mg/L (0.46 mg/L to 0.55 mg/L), respectively.
Confidence intervals were incalculable at 96 hr for bioassay A because mortalities be-
fore 105 hr had occurred at only one treatment level. After 105 hr, the time course of
toxicity (Figure 1) approached an asymptotic LCs0 of 0.49 mg/L (0.45 mg/L to 0.56
mg/L) at 165 hr.”

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High 20 fish per treatment were used. Two groups, termed B and C groups, were used for
acute 96 hr tests.
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aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit High A solvent control (ethanol) was used. A solvent control-only test was conducted. No

effects were observed in solvent controls. Solvent concentrations never exceeded 0.5
ml/L.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Test organism description was sufficient. There were minor concerns regarding the

health of the fish at time of collection and during the acclimation stage.”Juvenile shiner
perch (euryhaline, estuarine species) were collected by beach seine from Yaquina Bay,
Oregon...”

Metric 14: Acclimatization and Pretreatment
Conditions

High The acclimation period was described in adequate detail.”The fish were initially quar-
antined for one week. Healthy fish were transferred to holding tanks for four weeks
followed by a transfer to an acclimation room for at least one week prior to experimenta-
tion. All tanks were made with silicone adhesive (RTV 108, General Electric Company)
1 and 6-ram thick glass. Each 270-L tank was 50.8 cm high by 91.4 cm by 61.0 cm. The
fish were exposed to water drawn from Yaquina Bay at a depth of 3 m below mean sea
level. Raw seawater was used during quarantine and holding, while sand-filtered and
UV sterilized water was used during acclimation. Dissolved oxygen concentrations were
maintained at greater than 80% of saturation by aeration, and replacement water flow
rates exceeding two volumes per day. The biomass loading was less than 2 g of fish per
L (fewer than 150 fish per tank). The quarantine/holding room was sunlighted while the
acclimation room was on an 16/8hr light/dark cycle with no transition. The salinity of
the incoming seawater was between 30%o and 34%0 throughout the holding and bioas-
say periods. A ration of Oregon Moist Pellets (Crawford and Law 1972) was given at a
rate of approximately 4% (wet weight of food per wet weight of fish) per working day.”

Metric 15: Number of Organisms and
Replicates per Group

Medium 20 fish per treatment were used. Two groups, termed B and C groups, were used for
acute 96 hr tests.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were adequately described.”Observations on water quality, fish behavior,

and mortality were taken at the frequency recommended by ASTM (1980). The water
quality values were found to be within the recommended ranges for flow-through bioas-
says. Salinities for all bioassays were from 31%o to 32%.”

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology adequately addressed the intended outcome of
interest (fish behavior), and the assessment methodology was sensitive and appropriate
for the outcomes of interest.

Metric 18: Consistency of Outcome
Assessment

High Details across treatment groups and the controls were sufficient.
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Study Citation: Ozretich, R. J., Randall, R. C., Boese, B. L., Schroeder, W. P., Smith, J. R. (1983). Acute toxicity of butylbenzyl phthalate to Shiner perch (Cymatogaster
aggregata). Archives of Environmental Contamination and Toxicology 12(6):655-660.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Cymatogaster aggregata; Juvenile
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 790034

Domain Metric Rating Comments
Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test
Design and Procedures

High No reported differences were indicated between treatment groups other than the effect(s)
of the chemical BBP.

Metric 20: Outcomes Unrelated to Exposure High There were none identified by the study authors.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Behavioral effects were based on observation and reported as follows: ”Percent of fish

affected: 100% (XX), at least 50% (X), 0% (–). Area of chambers occupied by fish
school: 100% (+ + +), 70% to 90% (+ +), 50% to 70% (+), control chambers: 30% to
50% occupied.”

Metric 22: Reporting of Data High Data for the exposure-related findings were presented for each treatment and control
group and were adequate to determine values for the endpoint of interest (fish behav-
ior). ”The behavioral changes observed in shiner perch suggest that BBP affects the
central nervous system (CNS) because of the significant involvement of the forebrain in
schooling behavior (Aronson and Kaplan1968) and the neural control of color in teleosts
(Healey and Ross 1966). The sluggish behavior observed in this study has also been
observed in striped mullet exposed to fluorene analogs (Thomas et al. 1981), whereas
increased motor activity was observed in Gulf killifish exposed to Aroclor 1242 l (Fin-
german and Russell 1980). However, in both ofthese studies, reduced levels of brain
catecholamines were found.”

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes were identified.

Additional Comments: A manuscript regarding the methods was identified but could not be obtained.Andrews, J. S., and T. J. Good: Trace enrichment of pesticides using bonded-
phase sorbents. American Laboratory 11, 70(1982).

Overall Quality Determination High
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Fundulus heteroclitus (mummichog) populations. Marine Environmental Research 86(Elsevier):70-75.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Fundulus heteroclitus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1935997

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance was sourced from Sigma-Aldrich, and its identity was verified by

GC/MS as noted in Section 2.4 - Chemical Analysis.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using two concurrent control groups - a water only control, and a

0.1 mg/L acetone solvent control.
Metric 5: Negative Control Response High The biological responses of the negative control groups were reported in Tables 2-5 and

were reasonable for the assessed outcomes.
Metric 6: Randomized Allocation Low Organisms were not randomly allocated into study groups in this study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium A 10 g/L stock solution of BBP was maintained with 0.1 mg/L acetone. This stock

solution was added daily to the aquaria water ”to produce an approximate dosage of 0.1
mg/L BBP” as noted in Section 2.2. Housing and exposure were conducted in 110-L
glass aquaria.

Metric 8: Consistency of Exposure
Administration

Medium Only general methods of exposure administration (dosing with concentrated stock solu-
tion once daily) were reported, so the assessment was difficult to determine.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were measured using GC-MS, but the results of those mea-
surements are not given in absolute terms in the paper. Figure 4 reports relative concen-
trations normalized to ”the highest level of BBP detected”, but does not report absolute
values.

Metric 10: Exposure Duration and Frequency Medium Aquaria were dosed daily for 6 consecutive days per week for a total of four weeks -
for a total of 24 days. However, taking one day without dosage per week is slightly
irregular, but is unlikely to have a substantial impact on the results presented here.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one concentration was tested (”approx. 0.1 mg/L”).

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The organisms were wild caught fish, but were depurated and acclimated for 8 days

prior to exposure.
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Study Citation: Kaplan, E., L.A., Nabel, M., Cleef-Toedt, Van, K., Proffitt, A. R., Pylypiw, H. M., Jr (2013). Impact of benzyl butyl phthalate on shoaling behavior in
Fundulus heteroclitus (mummichog) populations. Marine Environmental Research 86(Elsevier):70-75.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Fundulus heteroclitus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1935997

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
Medium There was an eight day depuration/acclimatization period prior to testing, which is

shorter than usual (OPPTS 850-1075, Fish Acute Toxicity Test, requires 12 days at
minimum and 14d is recommended).

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 29 untreated control fish, 47 acetone solvent control fish, and 53 BBP ex-
posed fish tested (Table 2).

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of the test system were most likely conducive to the mainte-

nance of organism health, but actual measured condition values for the control and the
exposed vessels were not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest (weight
and somatic index).

Metric 18: Consistency of Outcome
Assessment

High Outcomes were assessed consistently across all study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low There were no reported differences in the conditions in which the study groups were

held. However, the study did not report what those conditions were for any group.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in Section 2.6 (ANOVA with orthogonal

contrasts for treatments, Chi-sq analysis for sex ratios, somatic index, and agitation
percentages, and add’l analysis with difference of proportion, logistic regression, and
odds ratios for agitation).

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
in Tables 2-5.

Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained. Much of the discussion section
was spent offering explanations for the agitation behavior in BBP-treated and control
organisms, with agitation declining as shoaling increased for control organisms (because
the fish are now engaging in antipredation behavior), but the reverse occurring for BBP-
treated fish. This is explained as a maladaptive effect of BBP exposure.

Additional Comments: None

Overall Quality Determination Medium
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Fundulus heteroclitus (mummichog) populations. Marine Environmental Research 86(Elsevier):70-75.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Fundulus heteroclitus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1935997

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance was sourced from Sigma-Aldrich, and its identity was verified by

GC/MS as noted in Section 2.4 - Chemical Analysis.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using two concurrent control groups - a water only control, and a

0.1 mg/L acetone solvent control.
Metric 5: Negative Control Response High The biological responses of the negative control groups were reported in Tables 2-5 and

were reasonable for assessed outcomes.
Metric 6: Randomized Allocation Low Organisms were not randomly allocated into study groups in this study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium A 10 g/L stock solution of BBP was maintained with 0.1 mg/L acetone. This stock

solution was added daily to the aquaria water ”to produce an approximate dosage of 0.1
mg/L BBP” as noted in Section 2.2. Housing and exposure were conducted in 110-L
glass aquaria.

Metric 8: Consistency of Exposure
Administration

Medium Only general methods of exposure administration (dosing with concentrated stock solu-
tion once daily) were reported, so assessment was difficult to determine.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were measured using GC-MS, but the results of those mea-
surements are not given in absolute terms in the paper. Figure 4 reports relative concen-
trations normalized to ”the highest level of BBP detected”, but does not report absolute
values.

Metric 10: Exposure Duration and Frequency Medium Aquaria were dosed daily for 6 consecutive days per week for a total of four weeks -
for a total of 24 days. However, taking one day without dosage per week is slightly
irregular, but is unlikely to have a substantial impact on the results presented here.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one concentration was tested (”approx. 0.1 mg/L”).

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The organisms were wild caught fish, but were depurated and acclimated for 8 days

prior to exposure.
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Fundulus heteroclitus (mummichog) populations. Marine Environmental Research 86(Elsevier):70-75.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Fundulus heteroclitus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Behavioral
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1935997

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
Medium There was an eight day depuration/acclimatization period prior to testing, which is

shorter than usual (OPPTS 850-1075, Fish Acute Toxicity Test, requires 12 days at
minimum and 14d is recommended).

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 29 untreated control fish, 47 acetone solvent control fish, and 53 BBP ex-
posed fish tested (Table 2).

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of the test system were most likely conducive to the mainte-

nance of organism health, but actual measured condition values for control and exposed
vessels were not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest (fish
shoaling behavior).

Metric 18: Consistency of Outcome
Assessment

High Outcomes were assessed consistently across all study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low There were no reported differences in the conditions in which the study groups were

held. However, the study did not report what those conditions were for any group.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in Section 2.6 (ANOVA with orthogonal

contrasts for treatments, Chi-sq analysis for sex ratios, somatic index, and agitation
percentages, and add’l analysis with difference of proportion, logistic regression, and
odds ratios for agitation).

Metric 22: Reporting of Data High Data for the exposure-related findings were presented for each treatment and control
group in Tables 2-5.

Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained. Much of the Discussion section
was spent offering explanations for the agitation behavior in BBP-treated and control
organisms, with agitation declining as shoaling increased for control organisms (because
the fish are now engaging in antipredation behavior), but the reverse occurring for BBP-
treated fish. This is explained as a maladaptive effect of BBP exposure.

Additional Comments: None

Overall Quality Determination Medium
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Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Fundulus heteroclitus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1935997

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance was sourced from Sigma-Aldrich, and its identity was verified by

GC/MS as noted in Section 2.4 - Chemical Analysis.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using two concurrent control groups - a water only control, and a

0.1 mg/L acetone solvent control.
Metric 5: Negative Control Response Low Mortality was not reported for any groups, negative control included. The study stated

that ”no difference in mortality was observed for the three treatments”.
Metric 6: Randomized Allocation Low Organisms were not randomly allocated into study groups in this study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium A 10 g/L stock solution of BBP was maintained with 0.1 mg/L acetone. This stock

solution was added daily to the aquaria water ”to produce an approximate dosage of 0.1
mg/L BBP” as noted in Section 2.2. Housing and exposure were conducted in 110-L
glass aquaria.

Metric 8: Consistency of Exposure
Administration

Medium Only general methods of exposure administration (dosing with concentrated stock solu-
tion once daily) were reported, so assessment was difficult to determine.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were measured using GC-MS, but the results of those mea-
surements are not given in absolute terms in the paper. Figure 4 reports relative concen-
trations normalized to ”the highest level of BBP detected”, but does not report absolute
values.

Metric 10: Exposure Duration and Frequency Medium Aquaria were dosed daily for 6 consecutive days per week for a total of four weeks -
for a total of 24 days. However, taking one day without dosage per week is slightly
irregular, but is unlikely to have a substantial impact on the results presented here.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one concentration was tested (”approx. 0.1 mg/L”).

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The organisms were wild caught fish, but were depurated and acclimated for 8 days

prior to exposure.

Continued on next page . . .
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Study Citation: Kaplan, E., L.A., Nabel, M., Cleef-Toedt, Van, K., Proffitt, A. R., Pylypiw, H. M., Jr (2013). Impact of benzyl butyl phthalate on shoaling behavior in
Fundulus heteroclitus (mummichog) populations. Marine Environmental Research 86(Elsevier):70-75.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Fundulus heteroclitus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1935997

Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment

Conditions
Medium There was an eight day depuration/acclimatization period prior to testing, which is

shorter than usual (OPPTS 850-1075, Fish Acute Toxicity Test, requires 12 days at
minimum and 14d is recommended).

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 29 untreated control fish, 47 acetone solvent control fish, and 53 BBP ex-
posed fish tested (Table 2).

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of the test system were most likely conducive to the mainte-

nance of organism health, but actual measured condition values for control and exposed
vessels were not reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest (mor-
tality).

Metric 18: Consistency of Outcome
Assessment

Medium The study did not report at what point mortality was evaluated during the test - i.e. at
what point the deceased fish died. Presumably comparison was only made of total mor-
tality after the 4-week exposure period.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low There were no reported differences in the conditions in which the study groups were

held. However, the study did not report what those conditions were for any group.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in Section 2.6 (ANOVA with orthogonal

contrasts for treatments, Chi-sq analysis for sex ratios, somatic index, and agitation
percentages, and add’l analysis with difference of proportion, logistic regression, and
odds ratios for agitation).

Metric 22: Reporting of Data Low Data for mortality was not provided, but it was stated in Section 3.2 that ”No difference
in mortality was observed for the three treatments”.

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected mortality outcomes.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Kaplan, E., L.A., Nabel, M., Cleef-Toedt, Van, K., Proffitt, A. R., Pylypiw, H. M., Jr (2013). Impact of benzyl butyl phthalate on shoaling behavior in
Fundulus heteroclitus (mummichog) populations. Marine Environmental Research 86(Elsevier):70-75.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Fundulus heteroclitus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1935997

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The test substance was sourced from Sigma-Aldrich, and its identity was verified by

GC/MS as noted in Section 2.4 - Chemical Analysis.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using two concurrent control groups - a water only control, and a

0.1 mg/L acetone solvent control.
Metric 5: Negative Control Response High Sex ratios in the control group were normal.
Metric 6: Randomized Allocation Low Organisms were not randomly allocated into study groups in this study.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium A 10 g/L stock solution of BBP was maintained with 0.1 mg/L acetone. This stock

solution was added daily to the aquaria water ”to produce an approximate dosage of 0.1
mg/L BBP” as noted in Section 2.2. Housing and exposure were conducted in 110-L
glass aquaria.

Metric 8: Consistency of Exposure
Administration

Medium Only general methods of exposure administration (dosing with concentrated stock solu-
tion once daily) were reported, so assessment was difficult to determine.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were measured using GC-MS, but the results of those mea-
surements are not given in absolute terms in the paper. Figure 4 reports relative concen-
trations normalized to ”the highest level of BBP detected”, but does not report absolute
values.

Metric 10: Exposure Duration and Frequency Medium Aquaria were dosed daily for 6 consecutive days per week for a total of four weeks -
for a total of 24 days. However, taking one day without dosage per week is slightly
irregular, but is unlikely to have a substantial impact on the results presented here.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one concentration was tested (”approx. 0.1 mg/L”).

Metric 12: Testing at or Below Solubility Limit High The exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The organisms were wild caught fish, but were depurated and acclimated for 8 days

prior to exposure.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium There was an eight day depuration/acclimatization period prior to testing, which is

shorter than usual (OPPTS 850-1075, Fish Acute Toxicity Test, requires 12 days at
minimum and 14d is recommended).

Continued on next page . . .
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Study Citation: Kaplan, E., L.A., Nabel, M., Cleef-Toedt, Van, K., Proffitt, A. R., Pylypiw, H. M., Jr (2013). Impact of benzyl butyl phthalate on shoaling behavior in
Fundulus heteroclitus (mummichog) populations. Marine Environmental Research 86(Elsevier):70-75.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vertebrate; Fish; Fundulus heteroclitus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1935997

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Medium There were 29 untreated control fish, 47 acetone solvent control fish, and 53 BBP ex-

posed fish tested (Table 2).

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of the test system were most likely conducive to the main-

tenance of organism health, but the actual measured condition values for control and
exposed vessels were not reported.

Metric 17: Outcome Assessment Methodology High The determination of sex ratios was described in Section 2.6.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across all study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low There were no reported differences in the conditions in which the study groups were

held. However, the study did not report what those conditions were for any group.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were adequately described in Section 2.6 (ANOVA with orthogonal

contrasts for treatments, Chi-sq analysis for sex ratios, somatic index, and agitation
percentages, and add’l analysis with difference of proportion, logistic regression, and
odds ratios for agitation).

Metric 22: Reporting of Data Medium Sex ratio results were just described in text in Results sections 3.1 and 3.2. No data was
shown in tables or figures.

Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained. Much of the Discussion section
was spent offering explanations for the agitation behavior in BBP-treated and control
organisms, with agitation declining as shoaling increased for control organisms (because
the fish are now engaging in antipredation behavior), but the reverse occurring for BBP-
treated fish. This is explained as a maladaptive effect of BBP exposure.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Bionomics„ Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vertebrate; Fish; sheepshead minnow (Cyprinodon variegatus); Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316224; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The test material was identified, and a CASRN was given.
Metric 2: Test Substance Source High The source was listed as EG&G Bionomics· Aquatic Toxicology Laboratory in Ware-

ham. Massachusetts. No other information about the source was given.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High A negative control was used.
Metric 5: Negative Control Response High No mortality was reported in the controls.
Metric 6: Randomized Allocation Medium Test organisms were impartially distributed to each chamber (pdf pg 136).

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail and accounted for the properties of the test material. For all low-
solubility phthalates, an enhanced mixing procedure was used, while for the butyl ben-
zyl phthalate exposure, microbial degradation was accounted for with a cleaning pro-
cedure that was implemented daily. The authors reported significant degradation of the
test material throughout the test, but quantified the degradation throughout the test and
reported the endpoint in terms of mean-measured concentration so this does not have an
impact on the results.

Metric 8: Consistency of Exposure
Administration

High Details of the exposure administration were reported, and the exposures were adminis-
tered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

High Concentrations were measured using GS-MS to account for poor water solubility.

Metric 10: Exposure Duration and Frequency High The 96 hour exposure was appropriate for an acute test.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
N/A Test concentration spacing was limited, as this was designed as a limit test up to the

solubility limit of the chemical.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit, which were re-

ported in Appendix A (pdf pg 164).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Specimens were either cultured at the Laboratory orpurchased commercially. All fish

were tested as juveniles <10weeks old.
Metric 14: Acclimatization and Pretreatment

Conditions
High There was a 96 hour acclimation period reported.

Continued on next page . . .
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Study Citation: Bionomics„ Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
uptake route)

Taxa, Species, Age: Vertebrate; Fish; sheepshead minnow (Cyprinodon variegatus); Juvenile
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1316224; Linked HERO ID(s): 1321996, 1316224

Domain Metric Rating Comments
Metric 15: Number of Organisms and

Replicates per Group
Low Only two replicates of 10 fish were used in each treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive

to the maintenance of health, and the biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology partially addressed or reported the intended

outcomes(s) of interest (mortality).
Metric 18: Consistency of Outcome

Assessment
High Details of the outcome assessment protocol were reported, and outcomes were assessed

consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium The study reported minor differences among the study groups with respect to environ-

mental conditions or other non-treatment-related factors, but these are unlikely to have a
substantial impact on results. Authors reported that dissolved oxygen fell below guide-
line recommended levels, and control mortality was high for one phthalate (not this
phthalate). As no mortalities were observed in any test concentrations for this chemical-
this was not determined to affect this test.

Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure (e.g., infec-
tion) were reported for each study group, and there were no differences among groups
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A No mortality was reported, so no statistical analysis was needed.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group

and were adequate to determine values for the endpoint(s) of interest. Negative findings
were reported quantitatively.

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes, or unexpected outcomes were satisfactorily ex-
plained. Low DO did not have an affect on the outcome, and high mortality in controls
was not reported for this chemical.

Additional Comments: The study report for the Sheepshead minnow test begins on pg 124 of the PDF. DEHP is referred to as phthalate 1H, dibutyl phthalate was referred to as
1C, and butyl benzyl phthalate was referred to as 1D.

Overall Quality Determination High
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Study Citation: Korhonen, A., Hemminki, K., Vainio, H. (1983). Embryotoxic effects of phtalic acid derivatives, phosphates and aromatic oils used in the manufacturing
of rubber on three day chicken embryos. Drug and Chemical Toxicology 6(2):191-207.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; N/A (e.g., injection); Injection

Taxa, Species, Age: Vertebrate; Avian; Gallus domesticus; White Leghorn; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 94541

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity Medium Technical grade material was used.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations.
Metric 8: Consistency of Exposure

Administration
Low Another cited methodology needed to assess this metric was unavailable, therefore this

metric score reflects the details provided in the study being reviewed.
Metric 9: Measurement of Test Substance

Concentration
Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of exposure and exposure frequency were reported and appropriate for the
study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low Only two concentrations were tested.

Metric 12: Testing at or Below Solubility Limit Medium The exposure was via injection that used acetone, but it was not reported what chemicals
used acetone for dissolution.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low There were 30 eggs without replicates. The initial number seems satisfactory. The num-

ber of replicates was not reported.

Domain 5: Outcome Assessment
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Study Citation: Korhonen, A., Hemminki, K., Vainio, H. (1983). Embryotoxic effects of phtalic acid derivatives, phosphates and aromatic oils used in the manufacturing
of rubber on three day chicken embryos. Drug and Chemical Toxicology 6(2):191-207.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; N/A (e.g., injection); Injection

Taxa, Species, Age: Vertebrate; Avian; Gallus domesticus; White Leghorn; Embryo
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 94541

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of test system were conducive to maintenance of organism

health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
Medium Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low There were no reported differences among the study groups in environmental conditions.

”The temperature was kept at 37.7oC and the humidity between 66% and 71% through-
out the incubation period. Any acclimation was not reported.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Sufficient data were provided to conduct an independent statistical analysis.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes Low Variability was not reported.

Additional Comments: This evaluation was for the mortality outcome for chick embryos exposed to BBP.

Overall Quality Determination Medium
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Study Citation: Korhonen, A., Hemminki, K., Vainio, H. (1983). Embryotoxic effects of phtalic acid derivatives, phosphates and aromatic oils used in the manufacturing
of rubber on three day chicken embryos. Drug and Chemical Toxicology 6(2):191-207.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; N/A (e.g., injection); Injection

Taxa, Species, Age: Vertebrate; Avian; Gallus domesticus; White Leghorn; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 94541

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity Medium Technical grade material was used.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

test concentrations.
Metric 8: Consistency of Exposure

Administration
Low Another cited methodology needed to assess this metric was unavailable, therefore this

metric score reflects the details provided in the study being reviewed.
Metric 9: Measurement of Test Substance

Concentration
Low Exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of exposure and exposure frequency were reported and appropriate for the
study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

Low Only two concentrations were tested.

Metric 12: Testing at or Below Solubility Limit Medium The exposure was via injection that used acetone, but it was not reported what chemicals
used acetone for dissolution.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low There were 30 eggs without replicates. The number of replicates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of test system were conducive to maintenance of organism

health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
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Study Citation: Korhonen, A., Hemminki, K., Vainio, H. (1983). Embryotoxic effects of phtalic acid derivatives, phosphates and aromatic oils used in the manufacturing
of rubber on three day chicken embryos. Drug and Chemical Toxicology 6(2):191-207.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; N/A (e.g., injection); Injection

Taxa, Species, Age: Vertebrate; Avian; Gallus domesticus; White Leghorn; Embryo
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 94541

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
Medium Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low There were no reported differences among the study groups in environmental conditions.

”The temperature was kept at 37.7oC and the humidity between 66% and 71% through-
out the incubation period. Any acclimation was not reported.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Sufficient data were provided to conduct an independent statistical analysis.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes Low Variability was not reported.

Additional Comments: This evaluation is for the malformations reported in the chick embryos after exposure to BBP.

Overall Quality Determination Medium
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Study Citation: University of Arizona, (1978). Initial submission: Evaluation of butyl benzyl phthalate with laying hens with cover letter dated 080792.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Avian; Gallus domesticus; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359174

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

the assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how the organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

the test concentrations.
Metric 8: Consistency of Exposure

Administration
Low The study provided few details on the exposure administration, dosed twice, orally.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one dose level was tested.

Metric 12: Testing at or Below Solubility Limit N/A The dose was provided orally.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low There was an adequate number of organisms, but there were no replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low The environmental conditions were not sufficiently reported to evaluate if they adequate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.

Continued on next page . . .
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Study Citation: University of Arizona, (1978). Initial submission: Evaluation of butyl benzyl phthalate with laying hens with cover letter dated 080792.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Avian; Gallus domesticus; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359174

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were lim-

ited.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Low There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Sufficient data were provided to conduct an independent statistical analysis, but an anal-

ysis was provided.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: The study found that egg production was significantly inhibited by the given dose of BBP (5 g/kg bw daily for 42 days).

Overall Quality Determination Low
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Study Citation: University of Arizona, (1978). Initial submission: Evaluation of butyl benzyl phthalate with laying hens with cover letter dated 080792.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Avian; Gallus domesticus; Adult
Health Outcome: Neurological
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359174

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low The chemical was identified by name only.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how the organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

the test concentrations.
Metric 8: Consistency of Exposure

Administration
Low The study provided few details on the exposure administration, dosed twice, orally.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one dose level was tested.

Metric 12: Testing at or Below Solubility Limit N/A The dose was provided orally.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test animals was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether pretreatment conditions were the same for control and

exposed groups.
Metric 15: Number of Organisms and

Replicates per Group
Low There was an adequate number of organisms, but there were no replicates.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low The environmental conditions were not sufficiently reported to evaluate if they were

adequate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
Low Details regarding the execution of the study protocol for outcome assessment were lim-

ited.

Continued on next page . . .
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Study Citation: University of Arizona, (1978). Initial submission: Evaluation of butyl benzyl phthalate with laying hens with cover letter dated 080792.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Avian; Gallus domesticus; Adult
Health Outcome: Neurological
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 1359174

Domain Metric Rating Comments

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Low There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Sufficient data were provided to conduct an independent statistical analysis, but an anal-

ysis was provided.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: The study found no significant neurological damage from the given dose of BBP (5 g/kg bw given daily for 42 days).

Overall Quality Determination Low
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Study Citation: Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of the ”antiandrogens”
linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of Reproduction 71(6):1852-1861.

Duration: Overall Duration: > 21 days; Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Mammalian; Rattus norvegicus; Sprague Dawley; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 689975

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source and batch number were identified (Aldrich, Lot 08523JQ).
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

the assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

the test concentration.
Metric 8: Consistency of Exposure

Administration
Low The study provided few details on the exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one exposure concentration with an appropriate solvent concentration was used.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via gavage.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for the control and the exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 6 litters per treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
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Study Citation: Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of the ”antiandrogens”
linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of Reproduction 71(6):1852-1861.

Duration: Overall Duration: > 21 days; Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Mammalian; Rattus norvegicus; Sprague Dawley; Adult
Health Outcome: Mortality
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 689975

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for pup mortality (F1).

Overall Quality Determination High
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Study Citation: Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of the ”antiandrogens”
linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of Reproduction 71(6):1852-1861.

Duration: Overall Duration: > 21 days; Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Mammalian; Rattus norvegicus; Sprague Dawley; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 689975

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source and batch number were identified (Aldrich, Lot 08523JQ).
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

the test concentration.
Metric 8: Consistency of Exposure

Administration
Low The study provided few details on the exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one exposure concentration with an appropriate solvent concentration was used.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via gavage.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for the control and the exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 6 litters per treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The environmental conditions of the test system were conducive to the maintenance of

organism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
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Study Citation: Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of the ”antiandrogens”
linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of Reproduction 71(6):1852-1861.

Duration: Overall Duration: > 21 days; Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Mammalian; Rattus norvegicus; Sprague Dawley; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 689975

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for litter size.

Overall Quality Determination High
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Study Citation: Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of the ”antiandrogens”
linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of Reproduction 71(6):1852-1861.

Duration: Overall Duration: > 21 days; Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Mammalian; Rattus norvegicus; Sprague Dawley; Adult
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 689975

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source and batch number were identified (Aldrich, Lot 08523JQ).
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

the test concentration.
Metric 8: Consistency of Exposure

Administration
Low The study provided few details on the exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one exposure concentration with an appropriate solvent concentration was used.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via gavage.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were 6 litters per treatment.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
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Study Citation: Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of the ”antiandrogens”
linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of Reproduction 71(6):1852-1861.

Duration: Overall Duration: > 21 days; Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Mammalian; Rattus norvegicus; Sprague Dawley; Adult
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 689975

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for the exposure-related findings were presented for each treatment and control

group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This evaluation was for maternal (P) weight gain and offspring (F1) developmental endpoints.

Overall Quality Determination High
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Study Citation: Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of the ”antiandrogens”
linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of Reproduction 71(6):1852-1861.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Mammalian; Rattus norvegicus; Sprague Dawley; Embryo
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Endocrine toxicity
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 689975

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The source and lot number were identified (Aldrich, lot 08523JQ).
Metric 3: Test Substance Purity Low The purity and/or grade of the test substance were not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group (corn oil).
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

the assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

the test concentrations.
Metric 8: Consistency of Exposure

Administration
Low The study provided few details on the exposure administration.

Metric 9: Measurement of Test Substance
Concentration

Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one exposure concentration was used.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via gavage.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Medium There were two litters per treatment replicated 3 times.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
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Study Citation: Hotchkiss, A. K., Parks-Saldutti, L. G., Ostby, J. S., Lambright, C., Furr, J., Vandenbergh, J. G., Gray, L. E., Jr (2004). A mixture of the ”antiandrogens”
linuron and butyl benzyl phthalate alters sexual differentiation of the male rat in a cumulative fashion. Biology of Reproduction 71(6):1852-1861.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Terrestrial; Food/Diet; Dietary

Taxa, Species, Age: Vertebrate; Mammalian; Rattus norvegicus; Sprague Dawley; Embryo
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Endocrine toxicity
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 689975

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for the exposure-related findings were presented for each treatment and control

group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High

Page 429 of 445



Butyl benzyl phthalate

PUBLIC RELEASE DRAFT
July 2025

Environmental Hazard Evaluation HERO ID: 5043459 Table: 1 of 1

Study Citation: Shin, N., Cuenca, L., Karthikraj, R., Kannan, K., Colaiácovo, M. P. (2019). Assessing effects of germline exposure to environmental toxicants by high-
throughput screening in C. elegans. Pl o S Genetics 15(2):e1007975.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Larvae
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Genotox (including DNA repair)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5043459

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and structure.
Metric 2: Test Substance Source High The test substance identity was verified by GC-MS.
Metric 3: Test Substance Purity Low The purity or grade of the test substance was not reported.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

the assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups. Multiple

strains were tested, but it was unclear which strain results were reported for various
tests.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Low The study provided only limited details on the measures taken to appropriately prepare

the test concentrations.
Metric 8: Consistency of Exposure

Administration
Low Only general methods of exposure administration were reported, so an assessment was

difficult to determine.
Metric 9: Measurement of Test Substance

Concentration
Low The exposure concentrations were not measured.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

High There were four concentrations spread over an adequate range.

Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The original source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
Medium All pretreatment conditions appeared to be the same for the control and the exposed

organisms, but few details were provided.
Metric 15: Number of Organisms and

Replicates per Group
Medium Three replicate exposures were reported.

Domain 5: Outcome Assessment
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Study Citation: Shin, N., Cuenca, L., Karthikraj, R., Kannan, K., Colaiácovo, M. P. (2019). Assessing effects of germline exposure to environmental toxicants by high-
throughput screening in C. elegans. Pl o S Genetics 15(2):e1007975.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Caenorhabditis elegans; Larvae
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Genotox (including DNA repair)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 5043459

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low Environmental conditions were not sufficiently reported to evaluate if they were ade-

quate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data Medium Data for exposure-related findings were presented for each treatment and control group

in most cases. It was unclear if there were multiple tests or if only the results from one
concentration were reported for some assessed endpoints.

Metric 23: Explanation of Unexpected Outcomes High Unexpected outcomes were satisfactorily explained.

Additional Comments: Multiple strains of the organism were tested; it was unclear which strain results were reported. This form was for the BBP mechanistic outcome reported
in Fig. 1A.

Overall Quality Determination Medium
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Study Citation: Cuvillier-Hot, V., Salin, K., Devers, S., Tasiemski, A., Schaffner, P., Boulay, R., Billiard, S., Lenoir, A. (2014). Impact of ecological doses of the most
widespread phthalate on a terrestrial species, the ant Lasius niger. Environmental Research 131:104-110.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; N/A (e.g., injection); Dermal (topical application)

Taxa, Species, Age: Invertebrate; Arthropods; Lasius niger; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Epigenetics
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2345940

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS number.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical was reported as pure.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent solvent and negative control

group.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
High The exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low Exposure concentrations were not measured or measurements were not reported.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one concentration was used.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via topical application.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium There were minor uncertainties about the characteristics of the test organisms.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed organisms.

Metric 15: Number of Organisms and
Replicates per Group

Low The use of replicates was not reported.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of the test system were conducive to the maintenance of or-

ganism health although there were few details.
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Study Citation: Cuvillier-Hot, V., Salin, K., Devers, S., Tasiemski, A., Schaffner, P., Boulay, R., Billiard, S., Lenoir, A. (2014). Impact of ecological doses of the most
widespread phthalate on a terrestrial species, the ant Lasius niger. Environmental Research 131:104-110.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Terrestrial; N/A (e.g., injection); Dermal (topical application)

Taxa, Species, Age: Invertebrate; Arthropods; Lasius niger; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Epigenetics
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2345940

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Medium The outcome assessment methodology reported the intended outcome of interest with

few details.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Low The study did not provide enough information to allow a comparison of environmental

conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Statistical analysis was not performed. The results were assessed as levels of expression.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes Low There was no clear response.

Additional Comments: This evaluation was for the mechanistic outcome of gene expression.

Overall Quality Determination Medium
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Study Citation: Lenoir, A., Touchard, A., Devers, S., Christidès, J. P., Boulay, R., Cuvillier-Hot, V. (2014). Ant cuticular response to phthalate pollution. Environmental
Science and Pollution Research 21(23):13446-13451.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Terrestrial; N/A (e.g., injection); Dermal (topical application)

Taxa, Species, Age: Invertebrate; Arthropods; Lasius niger; Adult
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2347468

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical was 99% pure.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent solvent control group.
Metric 5: Negative Control Response High The biological response of the negative control group was suitable.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
Medium The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Medium Exposures were administered consistently across study groups.

Metric 9: Measurement of Test Substance
Concentration

Low The initial concentrations after application are reported as time 0 in Figure 1 on page
4/6.

Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate
for the study type.

Metric 11: Number of Exposure Groups/
Spacing of Exposure Levels

N/A Only one dose was used.

Metric 12: Testing at or Below Solubility Limit N/A The test substance was solubilized in methanol prior to application.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium There are minor reservations regarding the source of the test organisms.
Metric 14: Acclimatization and Pretreatment

Conditions
Low The study did not report whether the test organisms were acclimatized.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test organisms and replicates were reported and sufficient to character-
ize toxicological effects.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Minor uncertainties were identified regarding environmental conditions of the test sys-

tem due to few details.

Continued on next page . . .
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Study Citation: Lenoir, A., Touchard, A., Devers, S., Christidès, J. P., Boulay, R., Cuvillier-Hot, V. (2014). Ant cuticular response to phthalate pollution. Environmental
Science and Pollution Research 21(23):13446-13451.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Terrestrial; N/A (e.g., injection); Dermal (topical application)

Taxa, Species, Age: Invertebrate; Arthropods; Lasius niger; Adult
Health Outcome: ADME (biotransformation)
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 2347468

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Medium The outcome assessment methodology reported the intended outcomes of interest with

some uncertainty.
Metric 18: Consistency of Outcome

Assessment
Medium There was incomplete reporting of minor details regarding the outcome assessment and

the protocol execution.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There were no differences among groups, but there were few details to confirm that.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes Medium Minor uncertainties or limitations were identified in how the study characterized unex-

pected outcomes.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation: Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant species: white
mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; Air; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Vascular Plants; Brassica campestris; var. chinensis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 675180

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory,

and the source was not reported.
Metric 3: Test Substance Purity High The BBP was commercial grade with a purity of 98.5%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and methods for preparation of the test media were described

in adequate detail.
Metric 8: Consistency of Exposure

Administration
Low Exposures were administered consistently across study groups, but measured values for

the exposure concentrations varied widely over time.
Metric 9: Measurement of Test Substance

Concentration
Medium Exposure concentrations were measured using appropriate analytical technologies and

methods, but they varied widely in time during the experiment.
Metric 10: Exposure Duration and Frequency High The duration of the exposure was reported and appropriate for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium Two separate experiments were run, each at a different concentration. These were statis-

tically combined for comparison to a control value, so this is considered one experiment
with two concentrations.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via vapor.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The test organisms were adequately described, but the source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed units.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test plants and replicates were reported and sufficient to characterize
toxicological effects.

Domain 5: Outcome Assessment
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Study Citation: Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant species: white
mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; Air; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Vascular Plants; Brassica campestris; var. chinensis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 675180

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data was reported for each treatment and control group in Table 1.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Chen, W. C., Huang, H. C., Wang, Y. S., Yen, J. H. (2011). Effect of benzyl butyl phthalate on physiology and proteome characterization of water celery
(Ipomoea aquatica Forsk.). Ecotoxicology and Environmental Safety 74(5):1325-1330.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Terrestrial; Water; Root uptake

Taxa, Species, Age: Vegetation; Vascular Plants; Ipomoea aquatica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 807145

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source High The BBP was purchased from Sigma-Aldrich.
Metric 3: Test Substance Purity High The chemical purity was reported as 98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Medium The exposures were administered consistently across study groups, but few details were

provided.
Metric 9: Measurement of Test Substance

Concentration
Medium The exposure concentrations were measured, but they were not close to nominal concen-

trations.
Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate

for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test seeds was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed plants.

Metric 15: Number of Organisms and
Replicates per Group

Low The initial number was not reported, but treatments were in triplicate

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The environmental conditions of the test system were conducive to the maintenance of

organism health.

Continued on next page . . .
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Study Citation: Chen, W. C., Huang, H. C., Wang, Y. S., Yen, J. H. (2011). Effect of benzyl butyl phthalate on physiology and proteome characterization of water celery
(Ipomoea aquatica Forsk.). Ecotoxicology and Environmental Safety 74(5):1325-1330.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Terrestrial; Water; Root uptake

Taxa, Species, Age: Vegetation; Vascular Plants; Ipomoea aquatica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 807145

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium The study did not provide enough information to allow a comparison of environmental

conditions between treatments.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: Per Table 2, measured concentrations were far lower than nominal; and most concerningly, there was no BBP detected at T=0 for treatments 30 mg/L or
lower. The authors state that ”This may be caused by the precipitation of the BBP we amended...”. Though this study was conducted with high experimental
quality otherwise, I would suggest taking the results seen at concentrations lower than 50 mg/L with caution.

Overall Quality Determination High
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Study Citation: Chen, W. C., Huang, H. C., Wang, Y. S., Yen, J. H. (2011). Effect of benzyl butyl phthalate on physiology and proteome characterization of water celery
(Ipomoea aquatica Forsk.). Ecotoxicology and Environmental Safety 74(5):1325-1330.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Terrestrial; Water; Root uptake

Taxa, Species, Age: Vegetation; Vascular Plants; Ipomoea aquatica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Photosynthesis
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 807145

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The chemical purity was reported as 98%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Medium The exposures were administered consistently across study groups, but few details were

provided.
Metric 9: Measurement of Test Substance

Concentration
Medium The exposure concentrations were measured, but they were not close to nominal concen-

trations.
Metric 10: Exposure Duration and Frequency High The duration of the exposure and/or exposure frequency were reported and appropriate

for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
High The number of exposure groups and the spacing of exposure levels were suitable for a

dose response.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were below the water solubility limit.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test seeds was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed plants.

Metric 15: Number of Organisms and
Replicates per Group

Low The initial number was not reported, but the treatments were in triplicate.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
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Study Citation: Chen, W. C., Huang, H. C., Wang, Y. S., Yen, J. H. (2011). Effect of benzyl butyl phthalate on physiology and proteome characterization of water celery
(Ipomoea aquatica Forsk.). Ecotoxicology and Environmental Safety 74(5):1325-1330.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route,
Media, Path:

Terrestrial; Water; Root uptake

Taxa, Species, Age: Vegetation; Vascular Plants; Ipomoea aquatica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Photosynthesis
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 807145

Domain Metric Rating Comments
Metric 18: Consistency of Outcome

Assessment
High The outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
Medium The study did not provide enough information to allow a comparison of environmental

conditions between treatments.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: This form is for measurement of chlorophyll and proline concentrations. Per Table 2, measured concentrations were far lower than nominal; and most
concerningly, there was no BBP detected at T=0 for treatments 30 mg/L or lower. The authors state that ”This may be caused by the precipitation of the
BBP we amended...”. Though this study was conducted with high experimental quality otherwise, I would suggest taking the results seen at concentrations
lower than 50 mg/L with caution.

Overall Quality Determination High
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Study Citation: Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant species: white
mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; Air; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Vascular Plants; Sinapis alba; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 675180

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory,

and the source was not reported.
Metric 3: Test Substance Purity High The BBP was commercial grade with a purity of 98.5%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Low Exposures were administered consistently across study groups, but measured values for

the exposure concentrations varied widely over time.
Metric 9: Measurement of Test Substance

Concentration
Medium Exposure concentrations were measured using appropriate analytical technologies and

methods, but they varied widely in time during the experiment.
Metric 10: Exposure Duration and Frequency High The duration of the exposure was reported and appropriate for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium Two separate experiments were run, each at a different concentration. These were statis-

tically combined for comparison to a control value, so this is considered one experiment
with two concentrations.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via vapor.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The test organisms were adequately described, but the source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed units.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test plants and replicates were reported and sufficient to characterize
toxicological effects.

Domain 5: Outcome Assessment
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Study Citation: Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant species: white
mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; Air; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Vascular Plants; Sinapis alba; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 675180

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data was reported for each treatment and control group in Table 1.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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Study Citation: Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant species: white
mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; Air; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Vascular Plants; Trifolium repens; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 675180

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The chemical was identified by name and CAS#.
Metric 2: Test Substance Source Low The test substance identity was not analytically verified by the performing laboratory,

and the source was not reported.
Metric 3: Test Substance Purity High The BBP was commercial grade with a purity of 98.5%.

Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable for

assessed outcomes.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media

Preparation
High The experimental system and the methods for preparation of the test media were de-

scribed in adequate detail.
Metric 8: Consistency of Exposure

Administration
Low Exposures were administered consistently across study groups, but measured values for

the exposure concentrations varied widely over time.
Metric 9: Measurement of Test Substance

Concentration
Medium Exposure concentrations were measured using appropriate analytical technologies and

methods, but they varied widely in time during the experiment.
Metric 10: Exposure Duration and Frequency High The duration of the exposure was reported and appropriate for the study type.
Metric 11: Number of Exposure Groups/

Spacing of Exposure Levels
Medium Two separate experiments were run, each at a different concentration. These were statis-

tically combined for comparison to a control value, so this is considered one experiment
with two concentrations.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via vapor.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The test organisms were adequately described, but the source was not reported.
Metric 14: Acclimatization and Pretreatment

Conditions
High All pretreatment conditions were the same for control and exposed units.

Metric 15: Number of Organisms and
Replicates per Group

Medium The numbers of test plants and replicates were reported and sufficient to characterize
toxicological effects.

Domain 5: Outcome Assessment
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Study Citation: Gorsuch, J. W., Staples, C. A., Brown, D., Enste-Diefenbach, R. (2008). Vapor-phase toxicity of butylbenzyl phthalate to three plant species: white
mustard, chinese cabbage, and white clover. Bulletin of Environmental Contamination and Toxicology 81(2):220-224.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Terrestrial; Air; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Taxa, Species, Age: Vegetation; Vascular Plants; Trifolium repens; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Butyl benzyl phthalate- Parent compound
HERO ID: 675180

Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions of the test system were conducive to the maintenance of or-

ganism health.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest.
Metric 18: Consistency of Outcome

Assessment
High Outcomes were assessed consistently across study groups.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test

Design and Procedures
High There were no reported differences among the study groups in environmental conditions.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High The statistical methods were adequately described.
Metric 22: Reporting of Data High Data was reported for each treatment and control group in Table 1.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments: None

Overall Quality Determination High
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