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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for “2-Ethylhexyl Paraben - Short-Term Reproduction Assay |
with Fathead Minnow (Pimephales promelas) Following OPPTS 890.1350 and OECD 229
Guidelines” were produced and compiled in accordance with all pertinent U.S. Environmental

Protection Agency (EPA) Good Laboratory Practices as set forth under the Federal Insecticide,

Fungicide, and Rodenticide Act (U.S. EPA, 1989) and as accepted by the OECD Principles of

Good Laboratory Practice (OECD, 1998) with the following exceptions:

¢ While the test substances were characterized prior to use in this study, these
characterizations were not performed in accordance with GLPs.

¢ Routine food and water contaminant screening analyses were conducted at GeoLabs, Inc.,
Braintree, Massachusetts using standard U.S. EPA procedures and are considered facility
records under Smithers Viscient’s Standard Operating Procedures. Since the analyses
were conducted following standard validated methods, this exception has no impact on
the study results.

¢ lodide concentrations were also analyzed for this exposure on representative samples of
the well water source and were conducted by Galbraith Laboratories, Inc., Knoxville,
Tennessee by Inductively Coupled Plasma Mass Spectrometry (ICP-MS).

o The light meter used during the definitive test was past the calibration expiry date.
Another light meter that was within the calibration date was used to verify the original
measurements. Since the two measurements only differed by 15% of each other and the
guideline does not require a light reading or provide a required range for light readings,
this exception had no impact on the study results.
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QUALITY ASSURANCE STATEMENT

The study conduct, raw data, and report for “2-Ethylhexyl Paraben - Short-Term

Reproduction Assay with Fathead Minnow (Pimephales promelas) Following
OPPTS 890.1350 and OECD 229 Guidelines” were inspected by the Quality Assurance Unit

(QAU) at Smithers Viscient to determine adherence with the study protocol, amendments,

laboratory standard operating procedures, and the applicable GLP regulations. This report is an

accurate representation of the raw data. Dates of study inspections, study inspection types, and

dates reported to the Study Director and to Management are provided below.

Inspection
Date
24 April 2016
11 October 2016

Inspection

Type
Protocol Review

In-Life: Biological Observations

Reported to

Study Director/ Management

24 April 2016
12 October 2016
26 May 2017
23 August 2017
23 August 2017
27 September 2017
6 March 2018
9 March 2018
19 April 2018
30 April 2018

Z,’)DQ‘QQ,:‘& 201

22 - 25 May 2017 Audit of Data Quality
16 - 18, 21 August 2017 Audit of Data Quality
16 - 17, 21 August 2017 Draft Report Audit
27 September 2017 Revised Draft Report Audit
6 March 2018 Appendices
9 March 2018 Revised Draft Report Audit
19 April 2018 Revised Draft Report Audit
30 April 2018 Final Report
SMITHERS VISCIENT
Robin Dyer \%

Quality Assurance Auditor

Date



Smithers Viscient Study No. 13784.6120

Page 4

KEY STUDY PERSONNEL

The following Smithers Viscient personnel were responsible for the conduct of the work and

reporting of the study results.

Joseph P. Marini
Lee E. Sayers
Katherine Urann
Amy B. Viveiros
Leah Vandermeer
Ryan T. Higgins
Tabatha L. Perrone
Alyssa Palmer
Natalie Boudwin
Justin Clark
Leonardo Fernandes
Samantha Ferguson
Devin Escobar
Brynne Boyce
Nicole M. Wolford
Kevin N. Nelson
Jason O’Haver
Ryan Morrissey
Kathryn E. Brennan
Paul Moses

Francis J. McGuiness
Stephen R. DeVellis
Nancy L. McHale
Marjorie E. Dix
Francesca Bagangan
Heather Grove

Study Director

Senior Research Biologist
Biologist 11

Biologist |

Biologist |

Biologist |

Biologist |

Assistant Biologist
Assistant Biologist
Assistant Biologist
Assistant Biologist
Assistant Biologist
Assistant Biologist
Assistant Biologist
Assistant Chemist
Chemistry Technician Il
Chemistry Technician Il
Chemistry Technician Il
Chemistry Technician Il
Senior Chemist

Senior Chemist

Senior Chemist

Senior Research Chemist
Research Director, Chemistry
Technical Report Writer
Director, Ecotoxicology



Smithers Viscient Study No. 13784.6120 Page 5

TABLE OF CONTENTS
Page
GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT ......ccccciiiieiiee e, 2
QUALITY ASSURANCE STATEMENT ..ottt 3
KEY STUDY PERSONNEL ... .ooiiiiiiiii ittt e e e e e snnae e 4
TABLE OF CONTENTS ...ttt bbbttt bbbt eneas 5
EXECUTIVE SUMMARY oottt e snaa e e snaa e e nnaeeennees 10
1.0 INTRODUCTION ..ottt bbbttt bbb bbb 17
2.0 MATERIALS AND METHODS ... ..ot 17
2.1 PIOTOCON ....ceiieiiet i 17
2.2 TESESUDSLANCE ....oeiviieieiieieee ettt bbb ne s 18
P B -1 o @ Lo - T 1 PSS 18
2.4 FEEUING....ceiieeit ettt et aeaneenren 18
2.5 DIIULION WALET ....oiiiiiiiiiiiee bbb 19
2.6 TESECONAITIONS ....eiviieieiieie ettt bbb 20
2.7 Test Substance CONCENIIAIONS ........ccviirieieieie e 20
2.8 STOCK Preparalion .......ccccueiieiieie et ae e nns 21
2.9 EXPOSUIE SYSTEIM ...ttt e nneeas 22
2.10  EXPOSUE INITIALION....c.uiiiiiieiecie et ns 24
2.10.1 Pre-EXPOSUIe PRaSE ......cc.ccieiieieiie e 24
2.10.2 Pre-EXPOSUIe SYSTEM .....couiiiiiiieiiie ettt 25
2.10.3 Selection and Weighing of Test FiSh.......cccccovviiiiieieieceecec e 26
2.10.4 DefiNitiVe EXPOSUIE .....eeuviiiieiieie et 26
0 5 R =TS 1Y/ o T o 1o PSS 27
2.11.1 Water Quality MeaSUrEMENTS .........cccuerreriereerireieseeseereesee e ee e e 27
2.11.2 Analytical MEaSUIEMENTS.........ccvcveieeieeieseesie e e se e e se e 27
2.12  Endpoints and ODSErVALIONS .........cccoveieiieiieecie e 29
2.12.1 SUIVIVAL ..ot s 29
2.12.2 Appearance Of AQUILS ........c.coveiiiieieee e 29
2.12.3 Behavior OF AQUITS.........ooiiiiiiiiie s 29
2.12.4 FECUNILY....ccuveiiieie ettt e e sraenreenee e 29
2.12.5 Fertilization SUCCESS ......ccoiiiiiiiiiiiieieie e 30
2.13  TeSETErMINATION .ccueiuiiiieieieee bbbt 30

2.13.1 Nuptial TUDErcle SCOMMNG.....cccveiiiieiieie e 30



Smithers Viscient Study No. 13784.6120 Page 6

2.13.2 Gonadal Somatic Index (GSI) and Histology .........ccoovevviiieniiiciieieeene 31
2.13.3 Sex Steroid ANAIYSIS ......c.oiiiiieieiie et 31
2.13.4 Vitellogenin (VTG) ANAIYSIS......ccoviiiiiiiieiieiee e 32
2.14  PerformanCe CrItEITa........oiueiieie ettt sttt ns 33
2.15  STAtiSICAl ANAIYSES .....eeivieieieiiee e 33
3.0 S U I 0 TSR TPR 35
3.1 Preliminary EXPOSUIE.......ccueiiiieiieie et se et te e ste e essaeeesneenns 35
3.2 DefiNItiVE EXPOSUIE ....veevieieieie ettt ae s e nns 35
3.2.1 Evaluation of Test CONITIONS ........cccoerieriiriiiiisisiseeie s 35
3.2.2  ANalytical RESUILS .....ccvveeieiieceee e 36
3.2.3 Biological ODSEIrVALIONS........cccccuviieiieieeieseese e 37
324 SUIVIVAL ..ot s 37
3.2.5 Behavioral Appearance and ObSErvations............cccevververeerveresieeseeenenns 38
3.2.6 Fertilization Success and FECUNILY.........cccccvevveieivenecieceece e 39
3.2.7  TUDEICIE SCOTES.....cuviuiiiiit ittt 39
3.2.8  Weight ENAPOINTS. .....civeiiiieiieie et 40
3.2.9  LeNQth RESUILS ...cvveiiieieeic ettt 40
3.2.10 Gonadal Somatic Index (GSI) ENdpoints ..........cccevvveveevieiierneieseesie e 41
3.2.11 Blood Plasma Vitellogenin (VTG) Concentration...........cccceccveververeeennenn. 41
3.2.12 SexX Steroid ANAIYSIS ......c.ccveiieieiieieee e 42
3.2.12.1 Male Sex Steroid ANalysiS........cocvvvvereeiiiiieeiesieseee e 43
3.2.12.2 Female Sex Steroid ANalYSIS ......cccccvevveieieeresiese e 43
3.2.13 HiStopatholOgy ......ccveiieiicieceee e 44
40 PERFORMANCE CRITERIA ... .o 45
5.0 PROTOCOL DEVIATIONS ...ttt ae e e s s 46
6.0  DISCUSSION AND CONCLUSION ....oociiiiiiiiisiiieesie s 48
REFERENCES .....ooovoumeiseetse ettt 51
Table 1. Dilution water quality measurements during the pre-exposure period
and 21-day exposure of fathead minnow (Pimephales promelas) to
2-ethylnexyl PAraben.........cccveii i 53
Table 2. Water quality measurements during the 21-day exposure of fathead
minnow (Pimephales promelas) to 2-ethylhexyl paraben. ........................ 54
Table 3. Concentrations of 2-ethylhexyl paraben measured in the exposure
solutions during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ..........cccccocvciniiniinininnnn. 55
Table 4. Survival at test termination of the 21-day exposure of fathead

minnow (Pimephales promelas) to 2-ethylhexyl paraben. ........................ 56



Smithers Viscient Study No. 13784.6120 Page 7

Table 5.

Table 6.
Table 7.

Table 8.

Table 9.

Figure 1.

Figure 2.
Figure 3.

Figure 4.

Figure 5.

Figure 6.

Figure 7.
Figure 8.

Figure 9.

Figure 10.
Figure 11.

Figure 12.

Summary of fertilization success and fecundity during the 21-day
exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl

021 1< 1RSSR 57
Male termination endpoint summary during the 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben. ........... 58

Female termination endpoint summary during the 21-day exposure

of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben. ....... 59
Results of VTG analysis using all data points (no outliers removed)

during the 21-day exposure of fathead minnow (Pimephales

promelas) to 2-ethylhexyl paraben. ... 60
Results of the sex steroid analysis following the 21 day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben. ........... 61

Relationship between nominal and mean measured concentrations
during the 21-day exposure of fathead minnow (Pimephales

promelas) to 2-ethylhexyl paraben. .........c.cccvveiiiieiieic e 62
Mean male survival during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ..........ccccccoiviiiiiiiennnnn. 63
Mean female survival during the 21-day exposure of fathead

minnow (Pimephales promelas) to 2-ethylhexyl paraben. ...........c............ 64

Mean combined male and female survival during the 21-day

exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl

[0 L= 1= o SRS 65
Mean fertilization success (percentage of viable eggs) during the

21-day exposure of fathead minnow (Pimephales promelas) to
2-ethylnexyl PAraben.........ccov i 66

Mean fecundity (number of eggs per female per reproductive day)
during the 21-day exposure of fathead minnow (Pimephales

promelas) to 2-ethylhexyl paraben. .........c.cccvveiiiiieiicic e 67
Median male tubercle score during the 21-day exposure of fathead
minnow (Pimephales promelas) to 2-ethylhexyl paraben. ........................ 68
Mean male weight during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ..........ccccccovveviiiieieennenn, 69
Mean female weight during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ........ccccoceviiiiiiiennnnn. 70
Mean male length during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ..........ccccccovveviiiieinennnnn, 71
Mean female length during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ........c.ccccccoiiiiiiiniennnnn. 72

Mean male GSI during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ..........ccccccovviviiiiieennnnn, 73



Smithers Viscient Study No. 13784.6120 Page 8

Figure 13. Mean female GSI during the 21-day exposure of fathead minnow

(Pimephales promelas) to 2-ethylhexyl paraben. ..........ccccccovveveiieieennnnn, 74
Figure 14. Mean male VTG concentration using all data points (no outliers
removed)during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ..........c.ccccvvviieiieinennenn, 75
Figure 15. Mean female VTG concentration using all data points (no outliers
removed)during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben. ..........ccccccovvevviiininennnnn, 76
Figure 16. Male testosterone concentration following the 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben. ........... 77
Figure 17. Male 17pB-estradiol concentration following the 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben. ........... 78
Figure 18. Female testosterone concentration following 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben. ........... 79
Figure 19. Female 17-estradiol concentration following the 21-day exposure
of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben. ....... 80
APPENDIX 1 = STUDY PROTOCOL ..ottt 81
APPENDIX 2 = FOOD ANALYSIS ...ttt 108
APPENDIX 3 - PRELIMINARY EXPOSURE AND STUDY DATA ... 118
APPENDIX 4 — ANALYTICAL METHODOLOGY ....c.ooiiiiiiiiiieiiesicsieseseeeesie e 121
Table 1A. Analytical results for the recovery of 2-ethyl paraben in freshwater
during the method validation. ... 129
Figure 1A.  Representative chromatogram of a 1.50 pg/L calibration standard
during the method validation with 2-ethyl paraben. ............ccccecvevvenenee. 130
Figure 2A.  Representative chromatogram of 125 pg/L recovery sample during
the method validation with 2-ethyl paraben..........c.ccccooeieiiiiiiieiennn 131
Figure 3A.  Representative chromatogram of a control sample during the method
validation with 2-ethyl paraben. ... 132
Figure 4A. A typical regression analysis for the calibration standards used to
quantitate 2-ethyl paraben in the recovery samples........ccccccooenveiiinnnn. 133
APPENDIX 5 - 2-ETHYL PARABEN TESTING SUMMARY .....ccooviiiiiiienene e 134
APPENDIX 6 — TESTING SUMMARY — SEX STEROID ANALYSIS ....c.cooviiiiiiiiiiein 139
APPENDIX 7 — STATISTICAL ANALYSIS ..ottt 157
APPENDIX 8 = STUDY DATA .ottt bbb 183
APPENDIX 9 — EPA-PRESCRIBED DATA ENTRY SPREADSHEET TEMPLATES
(D] 1) PO SUS PP PP VPRSPPI 218

APPENDIX 10 — IODIDE ANALYSIS ... 346



Smithers Viscient Study No. 13784.6120

APPENDIX 11 - HISTOPATHOLOGY



Smithers Viscient Study No. 13784.6120 Page 10

EXECUTIVE SUMMARY

The 21-day short-term reproduction assay (OPPTS 890.1350) of 2-ethylhexyl paraben (99.8%
purity) with fathead minnow (Pimephales promelas) was performed under flow-through
conditions. Spawning adult fish, four female and two male fish, based on secondary sexual
characteristics, were placed in each of 4 replicate tanks. Adult fish were exposed to a control
and mean average concentrations of 9.7, 20, 53, and 110 pg/L. The exposure was maintained for
a period of 21 days. Nominal test concentrations were 14, 35, 88, and 220 pg/L 2-ethylhexyl

paraben.

The following endpoints were evaluated for statistical differences:

e Fecundity (number of eggs/female/day)

Fertilization success

e Nuptial tubercle score

e Blood plasma vitellogenin (VTG) concentration
e Gonadal Somatic Index (GSI)

e Weight (male and female)

e Survival

One other endpoint, plasma sex steroids, which is listed as optional in the OPPTS 890.1350
guidelines, was required for data collection in this fish short-term reproduction assay (FSTRA)
per sponsor direction. As the guidelines suggest (pg. 21), tabulated data on biological
observations of sex steroids are included in the results and in the data appendix. However,
because this endpoint often shows high variability between fish, the data were evaluated
empirically and not statistically. The sex steroid data are available for statistical analysis in the

future.

During the exposure period, the appearance of the fish, behavior, fecundity, and fertilization
success were assessed daily. At test termination, observations were made on the behavior and

coloration of the fish. The fish were then euthanized with tricaine methanesulfonate, measured
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for standard length and wet weight, and observed for secondary sexual characteristics. Blood
samples were taken for plasma vitellogenin (VTG) and sex steroid analysis. The gonads were
removed and weighed for gonadal somatic index (GSI) determination and histological
evaluation. Tubercle scoring was also performed. The thyroid was evaluated histologically.

Fecundity in the control was 46 eggs/female/day; fertilization success was 99.7%.

Notable observations were made with regards to coloration/banding. One female was observed
to have color bars present in replicate A of the control on exposure day 7; one female in

replicate D of the 9.7 pg/L treatment level on exposure days 7 and 8; and one female in

replicate A of the 53 pg/L treatment level on exposure days 9 through 20. While color bars are
primarily considered to be a secondary sexual characteristic for males, females can occasionally
be observed to express color bars. The color bars observed in females during this exposure were
transient and did not exhibit a dose-dependent trend. None of the female coloration observations
described above were considered to be a result of exposure to 2-ethylhexyl paraben. A female in
replicate A of the 9.7 pg/L treatment level was inadvertently injured during aquarium cleaning
on test day 20. Therefore, the female mortality in this replicate on test day 21 was likely a result
of this technician error and not treatment-related. All fish found dead were macroscopically
examined for presence of ovaries and were appropriately preserved. Gonad and thyroid
histopathology was not performed on the dead fish. The results of the statistically evaluated

endpoints, sex steroid plasma concentrations, and histopathology are presented below.

Exposure to 2-ethylhexyl paraben did not result in any significant changes in male or female
body weight, body length, fecundity, and fertility. Exposure to 2-ethylhexyl paraben
significantly increased male VTG plasma concentration (with and without outliers removed) at
the 53 and 110 pg/L concentrations. The induction of VTG in male fish is a well-established
response to estrogen receptor agonists (Borgert et al., 2014). Plasma VTG was not significantly
increased in females. Exposure to 2-ethylhexyl paraben appeared to increase male plasma
concentrations of 17f3-estradiol at the 110 pg/L concentration based on empirical evaluation, but

data are highly variable.
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Significant increases in male and female GSI occurred at the 110 pg/L treatment level (highest
treatment level) in this study. Increases in GSI have been linked to possible endocrine disruptor
activity, and may be due to the presence of intravascular and interstitial fluid in the gonads of
males and females. However, the mechanisms underlying GSI responses are not well

characterized and are not always specific (Borgert et al., 2014).

Responses in secondary sexual characteristics such as tubercle scores in males also provide
evidence of estrogenic activity (OECD, 2007). In this study, exposure to 2-ethylhexyl paraben
caused a slight, not statistically-significant, reduction in male tubercle scores at the 20 and

53 pg/L treatment levels.

Histopathological findings associated with 2-ethylhexyl paraben exposure occurred in the gonads
of male and female fish and included: intravascular and interstitial proteinaceous fluid in the
testes of the 53 and 110 pg/L treatment level males (minimal to mild), and in the ovaries of the
110 pg/L treatment level females (mild); increased male testis stage scores, particularly in males
of the 53 and 110 pg/L treatment levels; a dose-dependent increase in the prevalence of oocyte
atresia in all treatment levels (minimal to moderate); a dose-dependent increase in the severity of
oocyte atresia in the 53 and 110 pg/L treatment levels (minimal to moderate); decreased post-
ovulatory follicles in females of the 53 and 110 pg/L treatment levels; and shifts in ovarian stage
scores in females, particularly in females of 53 and 110 pg/L treatment levels. Although mean
ovarian stage scores were comparable among females in the control and the treatment levels,
there was a shift away from females in the spawning or recently spawned stages (i.e., stages 4.0,
2.0, and 2.5) toward stages of oocyte maturation (i.e., stages 3.0 and 3.5). There were no thyroid

findings.

The presence of proteinaceous intravascular and interstitial fluid in the gonads of male and
female fathead minnows is consistent with increased hepatic VTG production as might be
induced by substances with estrogenic activity. A number of in vitro and in vivo studies have
demonstrated estrogen-like effects in fish exposed to various parabens, including VTG induction
(Pedersen et al., 2000; Inui et al., 2003; Yamamoto et al., 2011). Although not specific for
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enhanced estrogenic activity, increased oocyte (follicular) atresia is another commonly reported

effect of xenoestrogen exposure (Dietrich and Krieger, 2009).

. Mean Measured Concentration (ug/L)
Endpoints 10 20 53 110
Combined Male and Female Survival - - - -
Fecundity - - - -
Fertilization Success - - - -
Nuptial Tubercle Score - - - -
Male Weight - - - -
4 Male GSI - - - 1
<; Female Weight - - - -
3 Female GSI - - - 1
Male VTG - - 1 12
Female VTG - - - -
Male Testosterone ND° ND" ND° ND°
Male 17p-estradiol ND° ND" ND° 1¢
Female Testosterone ND° ND" ND° ND°
Female 17B-estradiol ND" ND" ND° ND°

- Endpoint not statistically different from controls.

| Statistical analysis determined endpoint to be significantly reduced (p < 0.05) compared to the control.

1 Statistical analysis determined endpoint to be significantly increased (p < 0.05) compared to the control.

& Statistically significant increase based on three plasma samples in this treatment level. However, the

five remaining samples above detection limit (ADL) suggests a strong dose response at this endpoint.

® No empirical difference from the control. Statistical analysis was not required by protocol.

“Increase in plasma concentration of 17p-estradiol based on empirical evaluation of treatment means and variation
among replicates.

Male Gonadal Staging NF NF F F
Male Histopathology Findings NF NF F F
Female Gonadal Staging NF NF F F
Female Histopathology Findings NF NF F F
Thyroid Histopathology Findings NF NF NF NF

NF = No findings related to 2-ethylhexyl paraben exposure.
F = Findings potentially related to 2-ethylhexyl paraben exposure. See Section 3.2.13 for summary.

CONCLUSION:

Exposure to 2-ethylhexyl paraben caused treatment-related effects in males and females:
histopathological findings in the gonads at the 53 and 110 pg/L treatment levels and increased
GSI at the highest treatment level (110 pg/L), and increased plasma VTG in males. Based on
these results and the decision criteria in the FSTRA test guideline (OPPTS 890.1350),
2-ethylhexyl paraben may be potentially active on the hypothalamic pituitary gonadal (HPG)

axis.
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The Guideline performance criteria were met, with these exceptions: a CV <20% is desired for
the measured exposure concentrations and all groups were 38 to 46%. While the analytical
recoveries were variable over the length of the exposure, the desired concentration gradient was
maintained at each sampling interval and no overlap in concentrations was observed. Variability
between replicates of the same concentration was maintained within approximately 20% at each
interval. The variability in the measured concentrations between intervals was likely related to
the physical properties of the test substance (e.g., logKow > 5), which indicate a propensity for
adsorption to the high amount of glass and silicone surface area in the test system as well as
possible uptake by the adult fathead minnows. The inherent aging of the biological exposure
system (i.e., feeding, fish biomass, and microbial populations) also likely affected the recoveries
of 2-ethylhexyl paraben in the aquaria samples.

Additionally, temperature in replicate D of the 220 pg/L treatment level on test day 0 was
outside 25 £ 1 °C criterion (26.7 °C). This slight variation was immediately addressed on the
same day and all temperatures were observed to be within the acceptable range prior to the
addition of organisms. Several deviations from the study protocol were recorded during the
exposure and are presented in detail in Section 5.0. These deviations did not impact the integrity

or interpretation of the study.

COMPLIANCE: Signed and dated GLP and Quality Assurance statements were provided. It
was stated test substance characterization was not performed in accordance with Good
Laboratory Practice Standards (GLPs).
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TEST SUBSTANCE: 2-Ethylhexyl paraben, Lot No. VXGDC, CAS No. 5153-25-3,
reported to have a purity of 99.8%, was received from Tokyo
Chemical Industry America on 20 October 2015.

DEFINITIVE
TEST DATES: 22 September to 13 October 2016

TEST ORGANISM: Pimephales promelas
Age at exposure initiation: approximately 20 weeks old
Source: Smithers Viscient culture

DILUTION WATER: Laboratory well water: parameters presented here are
measured weekly at a central source and demonstrate the
acceptability of the dilution water for use (Table 1). These
parameters are measured in accordance with the study
protocol and are maintained in the facility records.
pH:6.8t0 7.4
Conductivity: 420 to 550 uS/cm
Total hardness as CaCO3: 64 to 84 mg/L
Total alkalinity as CaCOs: 18 to 24 mg/L

TEST CONDITIONS: Results presented here represent the measurements from the
exposure system during the definitive exposure:
Test duration: 21 days
Temperature range: 24 to 27 °C (see
Protocol Deviations)
Dissolved oxygen range: 4.6 to 8.5 mg/L (see
Protocol Deviations)

pH range: 6.8107.5
Light intensity range: 52 to 69 footcandles
(560 to 740 lux)
Photoperiod: Illumination of 16 hours light:
8 hours dark
NOMINAL TEST
CONCENTRATIONS: 14, 35, 88, and 220 pg/L

MEAN MEASURED
CONCENTRATIONS: 9.7, 20, 53, and 110 pg/L
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STATISTICALLY
EVALUATED ENDPOINTS:

Fecundity (number of eggs/female/day)
Fertilization success

Nuptial tubercle score

Blood plasma vitellogenin (VTG) concentration
GSI (Gonadal Somatic Index)

Weight (male and female)

Survival
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1.0 INTRODUCTION

The purpose of this study was to assess the potential for 2-ethylhexyl paraben to interact with the
endocrine system in fathead minnows (Pimephales promelas) exposed under flow-through
conditions. The endpoints evaluated were fecundity (number of eggs per female per
reproductive day), fertilization success, secondary sex characteristics (nuptial tubercle score),
blood plasma vitellogenin (VTG) concentrations, gonadal somatic index (GSI), weight, survival,
blood plasma sex steroid (testosterone and 17p-estradiol), and histopathological findings. The

results of this study are based on mean measured concentrations of 2-ethylhexyl paraben.

The study was initiated on 13 April 2016, the date the Study Director signed the protocol, and
was completed on the day the Study Director signed the final report. The experimental phase of
the study was conducted from 22 September to 13 October 2016 at Smithers Viscient (SMV),
located in Wareham, Massachusetts. All raw data, the protocol, and the original final report
produced during this study are stored in Smithers Viscient archives at the above location.
Experimental Pathology Laboratories (EPL), Sterling, Virginia, performed the histopathology
work. Specimens associated with the histopathology including all slides produced during the
histopathological analysis will be stored at EPL until study finalization. After study finalization,
all slides will be shipped to the Sponsor.

2.0 MATERIALS AND METHODS

2.1 Protocol

The methodology used for the short-term assay is presented in the Smithers Viscient protocol
entitled “Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow
(Pimephales promelas) Following OPPTS 890.1350 and OECD 229 Guidelines” (Appendix 1).
The study protocol describes standard toxicity test procedures for a short-term assay with the
fathead minnow (Pimephales promelas) based on the protocol developed by Ankley et al., 2001
and meets the requirements of OPPTS Guideline 890.1350 (U.S. EPA, 2009) and OECD
Guideline 229 (OECD, 2009) for the fish short-term reproduction assay.
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2.2 Test Substance

The test substance, 2-ethyl paraben, was received on 20 October 2015 from Tokyo Chemical

Industry America, Montgomeryville, Pennsylvania. The following information was provided:

Name: 2-ethyl paraben

Synonyms: 2-ethylhexyl paraben, 2-ethylhexyl 4-hydroxybenzoate
Lot No.: VXGDC

CAS No.: 5153-25-3

Purity: 99.8%

Expiration Date: Not Listed

Upon receipt at Smithers Viscient, the test substance (SMV No. 7928) was stored at room
temperature in a dark, ventilated cabinet in the original container. Concentrations were adjusted

for the purity of the test substance.

2.3 Test Organism

The fathead minnows (Pimephales promelas) used during this study (SMV Lot No. 16A061)
were obtained from a laboratory supply of reproductively mature animals (approximately
20 weeks old at the initiation of the pre-exposure period), in spawning condition.

2.4 Feeding

Prior to exposure initiation and throughout the exposure period (including the pre-exposure
spawning qualification period), the fish were fed two feedings of frozen brine shrimp (e.g.,

3.0 mL) and one feeding of fish flake food (e.g., 2.5 mL) daily. Prior to the use of a new lot of
food, a representative sample of the food sources was analyzed for the presence of pesticides,
PCBs, and toxic metals by GeoLabs, Inc., Braintree, Massachusetts. Based on these analyses,
which follow EPA SW-846 Test Methods for Evaluating Solid Waste, the food sources were
considered to be of acceptable quality since all analyte concentrations were below levels of
concern based on ASTM, 2005 (Appendix 2). Food lots were screened for metals under the
SW-846 Compendium methods of the 6000 and 7000 series (i.e., 6010B and 7470A) and
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pesticides/PCBs were tested under the 8000 series (i.e., 8081A, 8082, and 8141A), as per the
EPA Publication SW-846. Fish were not fed during the 24-hour period prior to test termination.

2.5 Dilution Water

The dilution water used during this study consisted of a mixture of unadulterated water from an
onsite 100-meter bedrock well and de-chlorinated Town of Wareham well water. This mixture
was pumped into a 5700-liter polyethylene tank that was continuously circulated through
de-gassing chambers to ensure proper mixing and equilibration of dissolved gases with the

laboratory atmosphere.

During the study, water quality parameters of the dilution water were evaluated weekly at a
central source. This evaluation was performed to demonstrate the acceptability of the dilution
water for use. Weekly characterization of the well water established total hardness and alkalinity
ranges as CaCOg of 64 to 84 mg/L and 18 to 24 mg/L, respectively, a pH range of 6.8 to 7.4, and
a conductivity range of 420 to 550 uS/cm. These data are summarized in Table 1.
Representative samples of the dilution water source were analyzed periodically for the presence
of pesticides, PCBs, and toxic metals by GeoLabs, Inc., Braintree, Massachusetts. None of these
compounds were detected at concentrations considered toxic in any of the water samples
analyzed, in agreement with ASTM (2005) standard practices. Representative samples of the
dilution water source were screened for metals under the SW-846 Compendium methods of the
6000 and 7000 series (i.e., 6010B and 7470A) and pesticides/PCBs were tested under the

8000 series (i.e., 8081A, 8082, and 8141A), as per the EPA Publication SW-846. In addition,
samples of the dilution water source were analyzed monthly for total organic carbon (TOC)
concentration. This analysis established a TOC concentration of 0.93 and 0.72 mg/L for the

months of September and October 2016, respectively.
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2.6 Test Conditions

The vessels were positioned in two (upper and lower) water baths containing circulating water.
The upper bath replicates A and B and the lower bath contained replicates C and D. The system
was designed to maintain the test solution temperatures at 25 + 1 °C and dissolved oxygen
concentrations at >60% of saturation. Daily temperature measurements taken in the exposure
system ranged from 24 to 27 °C (see Protocol Deviations). Dissolved oxygen concentrations
ranged from 4.6 to 8.5 mg/L (see Protocol Deviations). Aeration was added to the system prior
to initiation to raise and maintain appropriate dissolved oxygen concentrations. Aeration is
often required to compensate for decreasing dissolved oxygen concentrations in exposures with
adult, spawning fish. The deviation in dissolved oxygen concentration (56.1%) in the 35 pg/L
concentration replicate B tank occurred for a short time on test day 14 as a result of an aeration
stone malfunction. This issue was immediately addressed and dissolved oxygen re-measured at
90.6% on the same day. Illumination was provided by Sylvania Octron fluorescent bulbs
centrally located above the test aquaria. Sixteen hours of light at 52 to 69 footcandles (560 to
740 lux) at the exposure solution surface was provided daily. Light intensity was measured with
a VWR traceable light meter. The diluter system was enclosed with black polyethylene curtains
to prevent disturbance of spawning and to minimize the interference of laboratory lighting with
the intended photoperiod.

2.7 Test Substance Concentrations

Nominal concentrations for the short-term reproduction assay with fathead minnow (Pimephales
promelas) were selected based on preliminary testing (Appendix 3) and in consultation with the

Study Sponsor. The nominal concentrations selected for the reproduction assay were 14, 35, 88,
and 220 pg/L. Specific details regarding the selection of these nominal test concentrations are

outlined in Section 3.1.
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2.8 Stock Preparation

For this exposure, glass wool saturator columns were used to deliver 2-ethylhexyl paraben to the

exposure system, similar to those described in Kahl, et al. 1999. The glass columns were packed
with glass wool, and then coated with the test substance. The columns were designed to provide

a constant flow of saturated aqueous solution (effluent) of 2-ethylhexyl paraben (6.0 mg/L) to the
diluter system without the use of a carrier solvent. Columns were constructed entirely of

chemical inert materials (glass and Teflon).

To construct the columns, each 60 (length) x 4.8 (diameter) centimeter column was firmly
packed with glass wool, which approximated 15% of the total column volume. This provided
ample surface area inside the column for the exposure substance to adhere once the column
preparation was complete. After the column was packed, the end fittings were placed on the
column. All fittings used to enclose the column and to attach the column to the water source
were composed of Teflon.

To coat a column, approximately 15 grams of 2-ethylhexyl paraben was diluted with 50 mL of
acetone, reagent grade (CAS No. 67-64-1). This solution was slowly poured into the glass
column. After all of the solution was added, the column was attached to a vacuum pump. The
vacuum pump was used to draw the solution evenly throughout the column to uniformly coat the
wool with the test substance and evaporate the remaining acetone. After it had visually appeared
that all of the glass wool was coated and all the solution was evaporated, the column was
detached from the vacuum pump and attached to a FLUID Metering, Inc. (FMI) pump, which
delivered a flow of dilution water through the column at 17 mL/min to the chemical’s mixing
chamber. The column output concentration was used to calculate the appropriate flow rate of the
stock solution into the diluter system. During the exposure, saturator columns were prepared and
replaced on the exposure system approximately biweekly based on previous column stability
data.
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2.9 Exposure System

The exposure system consisted of a modified 2-L intermittent-flow proportional diluter

(Mount and Brungs, 1967) and a two-tiered water bath, consisting of an upper and a lower level
water bath (one positioned over the other). The exposure system was designed to provide

four concentrations of the test substance and a control (absent of 2-ethylhexyl paraben) to

four replicate exposure aquaria. The upper bath contained replicates A and B and the lower bath

contained replicates C and D.

Prior to exposure initiation, an FMI pump was calibrated to deliver approximately 17 mL/min
(i.e., 119 mL per cycle) of the 6.0 mg/L saturator column effluent to the diluter system's mixing
chamber at each cycle (as described in Section 2.8). This chamber also received 3.10 L of
dilution water at each cycle for a total volume of 3.248 L. The mixing chamber was positioned

over a magnetic stir plate which aided in homogenization of the exposure solutions.

Historical trends with studies that begin with actively spawning adult fathead minnows indicated
that dissolved oxygen levels typically drop significantly soon after initiation (within 24 hours).
Therefore, oil-free aeration was added to all aquaria with a regenerative blower and air stones
during the pre-test period prior to initiation to avoid anoxic conditions during the test. Analytical
data during the pre-exposure period yielded all 2-ethylhexyl paraben treatment levels at
approximately 55 to 65% of nominal concentrations as a result of the aeration. The saturator
column effluent flow rate to the mixing chamber was, therefore, intentionally increased to

20 mL/min on day -1. The increase in saturator column effluent flow rate was designed to dose
the diluter mixing chamber at a slightly higher concentration than the highest nominal
concentration (i.e., 270 pg/L vs. 220 pg/L) in order to more closely approximate nominal
concentrations across the treatment range. The slightly higher concentration of the mixing
chamber solution was subsequently diluted by a constant factor of approximately 2.5 to provide
the remaining nominal exposure concentrations (88, 35, and 14 pg/L). On day 11 of exposure,
the column effluent flow rate to the mixing chamber was intentionally increased again to

26 mL/min (e.g., 186 mL/cycle) in order to more closely approximate nominal concentrations.
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This modification was employed due to the observed recoveries of 2-ethylhexyl paraben in the
day 7 aquaria samples, which ranged from 20 to 40% of nominal concentrations. On day 18 of
exposure, the stock delivery was intentionally increased once more to 31 mL/min (e.g.,

224 mL/cycle) due to the observed recoveries of 2-ethylhexyl paraben in the day 14 aquaria
samples, which ranged from 20 to 40% of nominal concentrations. The volume of dilution water
delivery to the mixing chamber was adjusted from 3.10 L to 3.00 L to accommodate the day 18
toxicant delivery modification. While there were difficulties maintaining consistent recoveries
of 2-ethylhexyl paraben throughout the exposure, corrective action was taken as soon as
plausible following the pre-test analytical interval and test days 7 and 14. The high variability in
2-ethylhexyl paraben recovery was likely due to the physicochemical properties of the test
substance (e.g., logKow > 5). Risk of analytical variability is high when chemicals with
properties similar to 2-ethylhexyl paraben are delivered to diluter systems with sexually
dimorphic, actively spawning fish; the high amount of glass surface area creates high binding
potential for the chemical to adsorb. These adsorption rates are difficult to predict, and stock
flow increases are typically performed conservatively in order to avoid potential dosing spikes.

A set of control vessels was also established, which contained the same dilution water and was
maintained under the same conditions as the treatment level vessels, but contained no

2-ethylhexyl paraben.

The exposure system and exposure aquaria were constructed of glass, silicone sealant, and nylon.
Each 18-L test aquarium measured 39 x 20 x 25 cm (L x W x H) with a 13-cm high side drain
that maintained a constant exposure solution volume of approximately 10 L. Test aquaria were

labeled to identify the nominal test substance concentration and designated replicate.

Chemical cleaning of the diluter system and aquaria was performed prior to exposure initiation.
During the 21-day study, exposure aquaria were brushed and siphoned at least twice per week to
remove excess food and fecal matter. At a minimum, the diluter mixing chamber, chemical

cells, splitters, and delivery tubing were cleaned weekly.
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Flow-splitting chambers were used between the diluter cells and the four replicate test vessels to
promote mixing of the 2-ethylhexyl paraben solution and diluent water, and to equally split the
test solution between the test vessels. The flow-splitting chambers promoted further mixing of
the chemically-dosed water and dilution water, and equally distributed the test solutions through
glass delivery tubes to the replicate exposure aquaria. During the test, 0.5 L per cycle of test
solution was delivered to each aquarium at a rate of approximately 199 cycles per 24 hours. This
flow provided a turnover rate of 10 volume replacements every 24 hours, or a 90% replacement

time of approximately 3 hours (Sprague, 1969).

The exposure system was operating properly for eight days prior to exposure initiation to allow
equilibration of the test substance in the diluter apparatus and exposure aquaria. Analysis of
exposure solutions for 2-ethylhexyl paraben was performed on test days O (exposure initiation),
7,14, and 21.

2.10 Exposure Initiation
2.10.1 Pre-Exposure Phase

Prior to exposure initiation, the adult fish were housed in aquaria within a pre-exposure system to
evaluate reproductive performance over a 16-day period.

During the seven days prior to the pre-exposure, no mortality was observed in the population of
fish used to initiate this study. Fish did not receive treatment for disease in the two weeks prior

to the spawning qualification period preceding the test, or during the exposure period.

Water flowing to the pre-exposure system was from the same source as the dilution water used
during the exposure. Water quality parameters of the dilution water were evaluated weekly at a
central source, according to the study protocol. This evaluation was performed to demonstrate
the acceptability of the dilution water for use and the results presented below are maintained as

facility records. The dilution water was characterized during the timeframe of the pre-exposure
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period as having total hardness and total alkalinity ranges as calcium carbonate (CaCQ3) of 70 to
84 mg/L and 18 to 20 mg/L, respectively, a pH range of 6.6 to 7.1, and a conductivity range of
450 to 550 pS/cm. These data are summarized in Table 1. Fish used during the definitive
exposure were maintained under these conditions for 16 days prior to testing. Water quality
parameters (dissolved oxygen, temperature, and pH) were also measured daily in the pre-
exposure system. As the primary purpose of the pre-exposure spawning period is to establish
robust spawning groups, aeration was maintained in this system during the entire qualification.
Therefore, the dissolved oxygen concentration presented here for the pre-exposure period are not
a predictor of the concentrations that might be observed in the actual exposure system. At the
initiation of the pre-exposure, measurements were performed in each individual tank; tanks were
rotated for evaluation for subsequent measurements. Dissolved oxygen levels ranged from 78 to
110% of saturation. Daily measurements of temperature in the aquaria ranged from 24 to 26 °C,
and pH measurements ranged from 6.8 to 7.3 (see Protocol Deviations). The acceptable
performance of the organisms during the pre-exposure period demonstrated that the water quality
was appropriate for the survival and reproduction of fathead minnows. All parameters reported
in this section were during the pre-exposure spawning qualification period and do not reflect

parameters during the definitive exposure.

2.10.2 Pre-Exposure System

The pre-exposure system was a two-tiered water bath, consisting of an upper and a lower level.
The aquaria were divided between these two water baths and were constructed entirely of glass
and silicone sealant. Each 18-L test aquarium measured 39 x 20 x 25 cm with a 13-cm high side
drain that maintained a constant exposure solution volume of approximately 10 L. Each test

aquarium contained three spawning substrates as described in Section 2.9.

Four females and two males were impartially assigned to each of the 36 pre-exposure vessels
16 days prior to exposure initiation. Additional exposure chambers were set up during the
pre-exposure phase to account for a potential lack of spawning in some chambers and/or

mortality during this phase. The pre-exposure phase was conducted under test conditions similar
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to those used during the chemical exposure. The animals were fed a measured amount of frozen
brine shrimp twice daily (e.g., 3.0 mL) and once daily with fish flake food (e.g., 2.5 mL). Each
group was monitored daily for survival and active spawning, and fecundity data was collected.
During this phase, suitability for testing was established when regular spawning occurred in each
replicate chamber at least twice in the immediate 7-day period preceding exposure initiation and

when an egg production rate of >15 eggs/female/day/replicate was achieved.

2.10.3 Selection and Weighing of Test Fish

Fish utilized in the pre-exposure system were approximately 20 weeks old. All fish were
sexually dimorphic and exhibited the appropriate secondary sexual characteristics. Prior to
adding fish to the pre-exposure system, subsamples of both male and female fish in the test
population were weighed. Weight measurements are presented in. A representative sample of
the male (N = 30) and female (N = 30) fish from the test population selected for the 2-ethylhexyl
paraben exposure had a mean wet weight of 4.3 g (range 3.4 to 5.1 g, within £ 20% of the mean)
and 2.8 g (range 2.2 to 3.3 g, within £ 20% of the mean), respectively. All fish used in the
pre-exposure were weighed to determine if their weight fell within the expected range for their

respective sex.

2104 Definitive Exposure

Once successful spawning was established during the pre-exposure phase, 20 spawn groups were
added to the exposure system using a random block distribution, which divided fish into blocks
based on spawning activity and then randomized the blocks to exposure vessels. The exposure
was maintained for a period of 21 days. Each replicate tank contained four female and two male

fish based on secondary sexual characteristics.

During the exposure period, the appearance of the fish, behavior, fecundity, and fertilization
success were assessed daily. At test termination, observations were first made on the behavior
and coloration of the fish. The fish were then euthanized by transfer to a buffered solution of

MS-222 (tricaine methanesulfonate), measured for standard length and wet weight, and observed



Smithers Viscient Study No. 13784.6120 Page 27

for secondary sexual characteristics. Blood samples were taken for plasma VTG and sex steroid
analysis. The gonads were removed in-situ and weighed for GSI determination and histological
analyses. Fish carcasses were preserved for subsequent tubercle scoring.

2.11 Test Monitoring
2.11.1 Water Quality Measurements

At exposure initiation and weekly thereafter, total hardness, total alkalinity, and conductivity
were measured and recorded in one replicate of one treatment level and the control alternating
between treatment levels and replicate vessels (A, B, and C) each week. Dissolved oxygen, pH,
and temperature were recorded in each concentration and control vessel at exposure initiation
and subsequently in alternating replicates on a daily basis. Test solution temperature was
continuously monitored during the exposure period in the upper and lower water baths using
Fisher Scientific and VWR minimum-maximum thermometers, respectively. Dissolved oxygen
concentrations and daily temperature were determined using a Yellow Springs Instrument (YSI)
Model No. 550A dissolved oxygen meter/temperature probe. The pH was measured using a YSI
Model pH100A pH meter. Total hardness concentrations presented in this report were measured
by the EDTA titrimetric method, and total alkalinity concentrations were determined by
potentiometric titration to an endpoint of pH 4.5 (APHA et al., 2005). Conductivity was

measured using a YSI Model Pro 30 conductivity meter.

2.11.2 Analytical Measurements

Prior to the start of the definitive exposure, samples from the column effluent, two replicates (A
and C or B and D) of each treatment level and the control were collected and analyzed for
2-ethylhexyl paraben concentration during two separate intervals. Results of the pretest analyses

were used to confirm that the diluter was functioning properly.

Samples were removed at exposure initiation and weekly thereafter. On test days 0 (exposure

initiation) and 14, samples were removed from replicates C and D; and on test days 7 and 21,
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samples were removed from replicates A and B. The arithmetic mean concentration was
calculated for each treatment. The coefficient of variance (% CV) is the standard deviation
divided by the mean measured concentration expressed as a percent. Standard deviation is the
square root of the variance. All exposure samples were removed from the approximate midpoint
of each aquarium using a pipette. The saturator column effluent was also analyzed during the

pre-test period and at each sampling interval during the exposure period.

Three quality control (QC) samples were prepared and analyzed with each set of the study
samples. These QC samples were prepared in dilution water at concentrations similar to the
treatment levels tested. Results of the analyses of the QC samples were used to judge the
precision and quality control maintained during the analysis of exposure solution samples.

All exposure solutions and QC samples were analyzed for 2-ethylhexyl paraben using liquid
chromatography with tandem mass spectrometry detection (LC-MS/MS) based on methodology
validated at Smithers Viscient. The method validation study was conducted in laboratory well
water and established an average recovery of 111 + 6.98% for 2-ethylhexyl paraben. Defined
limits for acceptance of quality control sample performance in subsequent studies were set at
80.0 to 120%. Analytical conditions and procedures used throughout the analysis of exposure
solutions and QC samples during this study were similar to those used in the method validation
study. Processing procedures for the exposure solution samples and QC samples were the same
as the procedures utilized during the method validation. Additionally, the dosing procedures for
QC samples were the same as the dosing procedures for the recovery samples during the method
validation (Appendix 4). Samples from the exposure system were not dosed in the same manner
as recovery samples. A summary of the exact procedures used during this testing can be found

in Appendix 5.
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2.12 Endpoints and Observations
2121 Survival

An assessment of survival was conducted daily throughout the exposure to provide a base for
interpretation of reproductive output. Fish were examined daily during the test, and any external
abnormalities and mortalities were noted. Dead fish were removed when observed and were not
replaced. Upon discovery, carcasses were dissected to macroscopically confirm presence of
testis or ovaries, preserved overnight in Davidson’s Fixative, then rinsed with reagent grade

alcohol and placed into a container with 10% neutral buffered formalin.

2.12.2 Appearance of Adults

Secondary sexual characteristics, e.g., body color (light or dark), coloration patterns, body shape,
presence of dorsal nape pad, nuptial tubercles, and ovipositor were observed, when possible, and

recorded daily as described by Ankley et al., 2001.

2.12.3 Behavior of Adults

Abnormal behavior (relative to the control), such as hyperventilation, loss of equilibration,
uncoordinated swimming, atypical quiescence, lethargy, and feeding abstinence were noted daily
during observations. Alterations in behavior, particularly loss of territorial aggressiveness by

males, were also noted.

2124 Fecundity

Throughout the 21-day exposure period, egg production was determined daily. Spawning
substrates and spawning trays were removed and the number of eggs present were counted,
recorded, and then assessed for fertilization success. Fecundity is expressed as the number of

eggs produced by surviving females per reproductive (test) day per replicate.
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2.125 Fertilization Success

Fertilization success was determined by evaluating the embryos under the appropriate
magnification after being removed from the spawning substrate. Embryos were considered
fertile if undergoing late cleavage and were considered infertile if the eggs were opaque or clear
with a white dot where the yolk had precipitated. The fertility rate is expressed as the number of

embryos divided by the number of eggs x 100.

2.13 Test Termination

At the conclusion of the exposure (day 21), all surviving fish were euthanized with a neutral
buffered solution of MS-222 and separated by sex. Observations were made on the presence of
secondary sexual characteristics (i.e. fatpad, color bars, and papillae) and individual standard
lengths and wet weights were determined. Lengths were measured to the nearest 0.01 mm and
wet weights to 0.10 mg. As much blood as possible was then collected from the caudal
artery/vein of each fish with a heparinized microhematocrit capillary tube. Plasma was separated
from the blood via centrifugation (approximately 5 minutes at 15,000 g) and stored with protease
inhibitors at -75 °C to -85 °C until analyzed for VTG and sex steroids.

2.13.1 Nuptial Tubercle Scoring

The OPPTS Guideline 890.1350 (U.S. EPA, 2009) outlines a set of procedures for the evaluation
of nuptial tubercle scoring (i.e. Appendix B, contained within the 890.1350 test guideline).
Nuptial tubercles were counted, mapped, and scored on preserved fish according to these
procedures (see Protocol Deviations). Six specific areas were identified for assessment of
tubercle presence and development. A template was developed to map the location and quantity
of tubercles present. The tubercles were rated using a 1, 2, or 3 as follows: 1 = tubercles were

present, 2 = tubercles are present and enlarged, and 3 = tubercles are present and pronounced.
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The mapping regions were as follows:

A. Tubercles located around the eye. Mapped dorsal to ventral around anterior rim of
eye. There are commonly multiple tubercles in mature males and none present in
control females.

B. Tubercles located between nares (sensory canal pores). These are normally present in
pairs for control males at more elevated levels of development and they are not
present in control females.

C. Tubercles located immediately anterior to nares, parallel to mouth. These are
generally enlarged or pronounced in mature control males.

D. Tubercles located parallel along the mouth line. These are generally developed in
control males and absent in control females.

E. Tubercles located on lower jaw, close to the mouth, usually small and commonly in
pairs. These vary in control males.

F. Tubercles located ventral to “E”. They are commonly small and paired in control

males.

2.13.2 Gonadal Somatic Index (GSI) and Histology

Gonads were removed from the fish by making an incision from the vent forward through the
pelvic girdle to the opercula. Gonads were fixed using Davidson's fixative to prevent autolysis
and cellular deterioration before removal. Gonads were transferred to tared tissue cassettes and
weighed to the nearest 0.10 mg for calculation of the GSI. Each fish carcass and cassette was
placed into a labeled container of Davidson’s fixative. After overnight fixing, the specimens
were rinsed with alcohol and placed into a container of 10% neutral buffered formalin. The
specimens were shipped to Experimental Pathology Laboratories (EPL), Sterling, Virginia for

histopathological analysis.

2.13.3 Sex Steroid Analysis

Per Study Sponsor direction, plasma concentrations of 17p-estradiol and testosterone were

determined using liquid chromatography with mass spectrometry (LC-MS/MS) methodology
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optimized for the relatively small sample volumes obtained from the fathead minnow. The
analytical methodology for sex steroid analysis was established prior to evaluation of sex
steroids. Since this endpoint often shows high variability between fish, and because it is listed as
optional in the OPPTS 890.1350 guidelines, the sex steroid data were evaluated empirically and
not statistically. Due to the small volume of plasma available, priority was given to the analysis
of 17B-estradiol for females and testosterone for males. A summary of the exact processing and
analysis procedures used during this testing can be found in Appendix 6. If any analytical result
was below the limit of quantification (LOQ), one-half of the LOQ was used for the calculation of

the treatment mean values.

2134 Vitellogenin (VTG) Analysis

Plasma samples were analyzed for VTG using an enzyme-linked immunosorbent assay (ELISA).
The VTG ELISA kits were manufactured by BioSense Laboratories, Bergen, Norway. The
analysis was performed according to the instructions provided by BioSense Laboratories. For
the ELISA, monoclonal fathead minnow (Pimephales promelas) VTG antibody and purified
VTG protein, also from the fathead minnow, were utilized. The plasma samples were diluted
three times prior to analysis (i.e., 1:50, 1:5000, and 1:500,000).

Quiality of the procedures was evaluated through the use of a standard curve which contained a
minimum of 6 calibration standards expected to cover the range of the VTG results and a
non-specific binding assay blank. The assay blank is designed to determine background signal in
the samples. A fortified QC sample was prepared on each day of analysis by rehydrating a
lyophilized VTG standard with culture male plasma and following the dilution scheme used for
the test samples. The batch of VTG standard used for this fortification was purchased
independently from the batch utilized to create the standard curve as recommended by

OPPTS (2009). An unfortified subsample of the culture male plasma was also evaluated as a
comparison. The standard curve, all samples, and the QC’s were analyzed in duplicate. The
standard curve was considered to be acceptable if the correlation coefficient (R?) was greater

than 0.99. Based on the standard curve, a limit of quantification was calculated for each plate. If
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a sample resulted in a value below detectable limits, then one half the LOQ was used as the
result for that sample in statistical analysis. As part of the ELISA procedure, absorbance values
at 450 nm were evaluated with a microtiter plate reader and used to calculate the concentration of

VTG in each sample.

2.14 Performance Criteria

The following criteria are required for the exposure to be acceptable based on the study protocol:

Performance Criteria (Expected Results) Expected Results

Survival of 90% or greater in controls. Survival was 100% in the

Survival
control.

Evidence that fish were actively spawning in all replicates prior to
initiating the chemical exposure and in the control replicates during
the test (e.g., spawning occurred at least every four days in each
control replicate, or an average of at least
15 eggs/female/day/replicate). This exposure met all criteria listed
here.

Fecundity

Control fertilization should be >95%. Fertilization success was 99.4%

Fertilization Success for the control.

Dissolved oxygen will be >60% of saturation. During this exposure,
Dissolved Oxygen dissolved oxygen levels ranged from 56 to 100% of saturation (see
Protocol Deviations).

Water temperature will not differ by more than 1 °C between test
tanks at any one time during the exposure period and will be
maintained within + 1 °C of the 25 °C temperature. This exposure did
not meet all criteria listed here (see Protocol Deviations).

Temperature

Measured exposure concentration CV values will not exceed 20% for
all replicates. During this exposure, CV values were 340, 44, 38, and
Analytical Samples 46%, respectively, for the 9.7, 20, 53, and 110 pg/L mean measured
concentrations. Given the difficult nature of this material, the CV
values are considered to be acceptable (see Section 3.2.2).

2.15 Statistical Analyses

A complete summary of the statistical analysis performed for this study is in Appendix 7.
Statistical analyses were performed consistent with OPPTS Guideline 890.1350
(U.S. EPA, 2009), OECD Guideline 229 (OECD, 2009), and the Task Order 14 QAPP (2015).

Preliminary analyses (i.e., descriptive statistics such as means, standard errors, and percent
coefficient of variation) were performed separately on continuous quantitative endpoints:

fecundity, fertilization success, nuptial tubercle score, female/male VTG, female/male GSI, and
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female/male body weight. Concentration-response monotonicity was assessed visually via plots

of replicate means and the group medians of the replicate means.

To determine if significant differences in mortality existed between treatment groups, survival
data were evaluated with the Cochran-Armitage test with survival results pooled across replicates
within treatment or control group if data were considered to be monotonic. If monotonicity was

not observed, Fisher’s Exact test with a Bonferroni-Holm adjustment was performed.

The treatment effect assessment was performed using data from the control group and the four
treatment groups. The treatment effect for nuptial tubercle score was determined using the
Jonckheere-Terpstra test. For other continuous quantitative endpoints that followed a monotonic
concentration-response, the Jonckheere-Terpstra test was applied in a step-down manner. For
endpoints that were not consistent with a monotonic concentration-response, the data were
evaluated for normality (Shapiro-Wilk’s test) and homogeneity of variance (Levene’s test). If a
data set was found to have a non-normal distribution or a heterogeneous distribution of variance,
a normalizing, variance stabilizing transformation was used. If data sets were normally
distributed with homogeneous variance following transformation, the data set was evaluated
using Dunnett’s test. If the data set was normally distributed with heterogeneous variance
following data transformation, the Mann-Whitney-Wilcoxon test (with Bonferroni-Holm
adjustment) was used to evaluate the data. Where no normalizing transformation was found, the
Mann-Whitney-Wilcoxon test with a Bonferroni-Holm adjustment to the p-values was used to
evaluate the data sets. The Jonckheere-Terpstra test and Mann-Whitney-Wilcoxon test with a
Bonferroni-Holm adjustment to the p-values were performed on replicate medians, and

Dunnett’s test was performed on replicate means.

Potential statistical outliers were assessed for all treatment and control data for all continuous
guantitative endpoints. An analysis of variance model was fit to the data separately for each
endpoint. Model residuals were estimated for each observation. If the residual value was greater
than the median residual plus three times the residual interquartile range (i.e., the difference

between the 75" and 25™ percentiles), then the observed value was flagged as a potential
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statistical outlier. Analyses were performed with and without the potential outliers. Analyses in
this report present results using all data, while Appendix B contains the results when potential

outliers were removed.

The statistical analysis software package SAS (version 9.4) was used in all statistical analyses,

with statistical significance assessed at the two-sided 0.05 level.

3.0 RESULTS

3.1 Preliminary Exposure

A 96-hour range-finding acute exposure was conducted at Smithers-Viscient exposing fathead
minnow under flow through conditions to nominal 2-ethylhexyl paraben concentrations of 0.062,
0.19,0.56, 1.7, and 5.0 mg/L a control and solvent (triethylene glycol) control. The results of the
non-GLP preliminary exposure are presented in Appendix 3.

3.2 Definitive Exposure

Results and EPA-prescribed Data Entry Spreadsheet Templates (DESTS) are reported in
Appendix 8 and Appendix 9, respectively.

3.21 Evaluation of Test Conditions

A summary of the water quality parameters measured during the 21-day exposure is presented in
Table 2. Dissolved oxygen levels ranged from 56 to 100% of saturation throughout the exposure
period (see Protocol Deviations). Daily measurements of temperature in the test aquaria and
continuous temperature monitoring established that the exposure solution temperatures ranged
from 24 to 27 °C in the upper and lower levels during the exposure period (see

Protocol Deviations). lodide concentrations were also analyzed on samples removed at test
initiation and test termination by Galbraith Laboratories, Inc., Knoxville, Tennessee. lodide

samplings performed on the dilution water resulted in concentrations of 9.5 and 4.9 ug/L
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(Appendix 10). The acceptable performance of the control organisms demonstrated that the

water quality was appropriate for the survival and reproduction of fathead minnows.

3.2.2 Analytical Results

The diluter system which prepared and delivered the test solutions to the exposure aquaria
functioned properly during the pretest period and throughout the study. Throughout the
exposure, all exposure solutions were observed to be clear and colorless. No undissolved test

substance was observed in the diluter system.

The results of the analysis of the exposure solutions for 2-ethylhexyl paraben during the in-life
portion of the definitive study are presented in Table 3 and illustrated in Figure 1. Results of the
analyses established that the measured concentrations maintained the expected concentration
gradient but were relatively variable. Recoveries on day 7 were lower than expected, ranging
from 22 to 40% of nominal concentrations. While a direct cause cannot be established, this drop
in recoveries may have been related to the additional biomass associated with actively spawning,
adult fish that were not present in the system during the analytical pretest period. Therefore,
column effluent delivery was immediately adjusted on day 11 of exposure and recoveries were
slightly closer to the desired nominal concentrations on day 14, ranging from 27 to 63%. The
toxicant delivery was adjusted again on day 18 (see Section 2.9 for more information) to avoid
further concentration decline. While the analytical recoveries were somewhat variable over the
length of the exposure (with coefficients of variance (CV) ranging from 38 to 46%), the desired
concentration gradient was maintained at each sampling interval and no overlap in
concentrations was observed. Variability between replicates of the same concentration was
maintained within approximately 20% at each interval. The variability in the measured
concentrations between intervals was likely related to the physical properties of the test
substance (e.g., logKew > 5), which indicates a propensity for adsorption to the high amount of
glass and silicone surface area in the test system as well as possible uptake by the adult fathead
minnows. The inherent aging of the biological exposure system (i.e., feeding, fish biomass, and

microbial populations) also likely affected the recoveries of 2-ethylhexyl paraben in the aquaria
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samples. Therefore, the higher than expected variability did not significantly impact the

interpretation of the study results.

Mean measured concentrations defined the treatment levels tested as 9.7, 20, 53, and 110 pg/L

(69, 56, 60 and 50% of nominal concentrations, respectively).

Analysis of the quality control samples resulted in measured concentrations that were consistent
with the predetermined recovery range (Appendix 4) and ranged from 83.2 to 117% (N = 12) of
the nominal fortified concentrations (6.25, 37.5, and 225 pg/L). Based on these results, it was
determined that the appropriate quality control was maintained during the analyses of the

exposure solutions.

3.2.3 Biological Observations

Raw data for the definitive study is presented in (Appendix 8). Treatment mean values in the
report tables (Table 4 through Table 9) are the means of the four treatment replicates, with the
exception of male tubercle score which is presented as the median values (Table 6). No
abnormal observations in behavior such as hyperventilation, uncoordinated swimming, atypical
quiescence, and feeding abstinence were noted in any treatment levels tested during daily

observations.

3.24 Survival

Percent survival following 21 days of exposure to 2-ethylhexyl paraben is presented in Table 4.
Following 21 days of exposure, mean percent survival among male fish exposed to the control
was 100%. Mean percent survival among male fish exposed to all treatment levels tested (9.7,
20, 53, and 110 pg/L) was 100% (Figure 2). Statistical analysis was not required for this
endpoint. No dose-related trend was empirically determined.

Mean percent survival among female fish exposed to the control was 100%. Mean percent

survival among female fish exposed to the 9.7, 20, 53, and 110 ug/L treatment levels was 88, 94,
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94, and 100%, respectively (Figure 3). Statistical analysis was not required for this endpoint.

No dose-related trend was empirically determined. A female in replicate A of the 9.7 pug/L
treatment level was inadvertently injured during aquarium cleaning on test day 20. Therefore,
the female mortality in this replicate on test day 21 was likely a result of this technician error and
not treatment-related. All fish found dead were macroscopically examined for presence of
ovaries and were appropriately preserved. Gonad and thyroid histopathology was not performed
on the dead fish.

Mean percent survival among male and female fish combined exposed to the control was 100%.
Mean percent survival among male and female fish exposed to the 9.7, 20, 53, and 110 pg/L
treatment levels was 92, 96, 96, and 100%, respectively (Figure 4). Statistical analysis (Fisher’s
Exact Test with Bonferroni-Holm’s Adjustment) determined no significant reduction in mean
percent survival among male and female fish combined in any of the treatment levels tested

compared to the control (i.e., 100%).

3.25 Behavioral Appearance and Observations

Notable physiological observations were made with regards to coloration/banding. One female
was observed to have color bars present in replicate A of the control on exposure day 7;

one female in replicate D of the 9.7 pg/L treatment level on exposure days 7 and 8; and

one female in replicate A of the 53 pg/L treatment level on exposure days 9 through 20. While
color banding is considered to be a secondary sexual characteristic for male fish it is not
uncommon to observe transient color banding in female fish. This is not considered to be an
effect of exposure to the test substance. No abnormal secondary sexual characteristics

(e.g., body color (light or dark), coloration patterns, body shape, size of dorsal nape pad) were
observed in males. No abnormal observations of ovipositor size in females were made during
the exposure period or at study termination. Normal male territorial behavior was observed daily
in all replicates from all treatment levels and the control.
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3.2.6 Fertilization Success and Fecundity

A summary of the fertilization success and fecundity during this study is presented in Table 5
and illustrated in Figure 5 and Figure 6, respectively.

The mean percentage of fertilized eggs in the control was 99.4%. The mean percentage of
fertilized eggs in the 9.7, 20, 53, and 110 ug/L treatment levels was 99.5, 98.6, 99.5, and 99.4%,
respectively (Figure 5). Statistical analysis (Mann-Whitney-Wilcoxon’s Test with
Bonferroni-Holm’s Adjustment) determined no significant reduction in the percentage of
fertilized eggs among fish exposed to the any of the treatment levels tested when compared to
control data (i.e., 99.4%).

The mean number of eggs per female per reproductive day for the control was 48. The mean
number of eggs per female per reproductive day for the 9.7, 20, 53, and 110 pg/L treatment
levels was 35, 41, 43, and 37, respectively (Figure 6). Statistical analysis (Dunnett’s Multiple
Comparison Test) determined no significant reduction in the mean number of eggs per female
per reproductive day among fish exposed to the any of the treatment levels tested when

compared to control data (i.e., 48 eggs per female per reproductive day).

3.2.7 Tubercle Scores

Tubercles were not observed in females at any concentration. The median male tubercle scores
are presented in Table 6. The median tubercle score in the control was 22. Median tubercle
scores in the 9.7, 20, 53, and 110 pg/L treatment levels were 20, 16, 18, and 19, respectively
(Figure 7). Statistical analysis (Jonckheere-Terpstra’s Step-Down Test) determined no
significant difference in median tubercle score in fish exposed to any of the treatment levels

compared to the control data (i.e., 22).
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3.2.8 Weight Endpoints

The results for male and female body weights (wet weights) are presented in Table 6 and
Table 7, respectively.

The mean male wet weight in the control was 4.3577 g. The mean male weight among fish
exposed to the 9.7, 20, 53, and 110 ug/L treatment levels was 4.2063, 4.6273, 4.1175, and
4.0573 g, respectively (Figure 8). Statistical analysis (Dunnett’s Multiple Comparison Test)
determined no significant difference in mean male weight in fish exposed to any of the treatment

levels tested compared to the control data (i.e., 4.3577 g).

The mean female wet weight in the control was 2.2539 g. The mean female wet weight among
fish exposed to the 9.7, 20, 53, and 110 pg/L treatment levels was 2.2986, 2.4256, 2.2726, and
2.3553 g, respectively (Figure 9). Statistical analysis (Jonckheere-Terpstra’s Step-Down Test)
determined no significant difference in mean female wet weight in fish exposed to any of the
treatment levels tested compared to the control data (i.e., 2.2539 g).

3.2.9 Length Results

Length data were not statistically analyzed as adult (i.e., sexually mature) fish were used to

initiate this exposure.

The mean male body length for fish exposed to the control was determined to be 53.39 mm.
Mean male body length for fish exposed to the 9.7, 20, 53, and 110 pg/L treatment levels was
53.28, 55.58, 52.03, and 51.89 mm, respectively (Figure 10).

The mean female body length for fish exposed to the control was determined to be 45.10 mm.
Mean female body length for fish exposed to the 9.7, 20, 53, and 110 pg/L treatment levels was
46.15, 46.72, 45.85, and 46.21 mm, respectively (Figure 11).
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3.2.10 Gonadal Somatic Index (GSI) Endpoints

The results for male and female GSI are presented in Table 6 and Table 7, respectively.

The mean male GSI in the control was 1.2%. The mean male GSI among fish exposed to the
9.7, 20, 53, and 110 pg/L treatment levels was 1.6, 1.3, 1.5, and 2.1%, respectively (Figure 12).
Statistical analysis (Jonckheere-Terpstra’s Step-Down Test) determined a significant increase
(p = 0.0053) in mean male GSI among fish exposed to the 110 pg/L treatment level when

compared to the control data (i.e., 1.2%).

The mean female GSI in the control was 15%. The mean female GSI among fish exposed to the
9.7, 20, 53, and 110 pg/L treatment levels was 13, 15, 17, and 18%, respectively (Figure 13).
Statistical analysis (Jonckheere-Terpstra’s Step-Down Test) determined a significant increase

(p = 0.0463) in mean female GSI among fish exposed to the 110 pg/L treatment level when
compared to the control data (i.e., 15%).

3.2.11 Blood Plasma Vitellogenin (VTG) Concentration

All VTG results are presented in Appendix 8. Potential outliers to the data set were evaluated
and identified. Five and seven data points (i.e., individual fish plasma concentrations) were
identified as statistical outliers during analysis of male and female VTG, respectively. However,
since there was no significant difference in response between analyses with and without potential

statistical outliers, all samples are being presented for both male and female VTG.

Subsamples of unfortified control male plasma and fortified control male plasma were analyzed
in two duplicate wells during each day of VTG analysis for QC analysis. The mean quantity of
VTG measured in the unfortified control male plasma samples was added to a known quantity of
VTG added to the fortification samples to determine an expected concentration. A standard
concentration of 5.0 pg/mL was used for the lyophilized fortified sample of the QCs. The
fortification concentrations attained resulted in 98 to 152% of the expected fortified

concentration.
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The results for male VTG analysis are presented in Table 8. The mean male VTG concentration
in the control was 1.64 x 10° ng/mL. The mean male VTG concentration in the 9.7, 20, 53, and
110 pg/L treatment levels was 2.84 x 10%, 1.29 x 10*, 8.48 x 10°, and 1.87 x 10’ ng/mL,
respectively (Figure 14). Statistical analysis (Jonckheere-Terpstra’s Step-Down Test)
determined a significant increase (p = 0.0015, 0.0001) in mean male VTG among fish exposed to
the 53 and 110 pg/L treatment levels when compared to the control data (i.e., 1.64 x 10? ng/mL).
All eight male plasma samples in the 53 and 110 pg/L treatment levels had elevated VTG
concentrations. However, five of the eight male plasma samples in the 110 pg/L treatment level
were excluded from statistical analysis because they were above detectable limits at the
maximum standard dilution. Overall, means from the 53 and 110 pg/L treatment levels
demonstrate a dose response when compared to the controls. These data provide evidence that

strong male VTG induction was observed in these treatment levels.

The results for female VTG analysis are presented in Table 8. The mean female VTG
concentration in the control was 1.52 x 10° ng/mL. The mean female VTG concentration in the
9.7, 20, 53, and 110 pg/L treatment levels was 2.89 x 10° 4.19 x 10° 1.34 x 10°, and

1.94 x 10° ng/mL, respectively (Figure 15). Statistical analysis (Dunnett’s Multiple Comparison
Test) determined no significant difference in mean female VTG among fish exposed to any of
the treatment levels tested compared to the control data (i.e., 1.52 x 10° ng/mL).

3.2.12 Sex Steroid Analysis

The results of the sex steroid analysis during this study are presented in Table 9 and Figure 16
through Figure 19, respectively. Since this endpoint often shows high variability between fish,
the sex steroid data were evaluated empirically and not statistically. The sex steroid data are
available for statistical analysis in the future. All steroid analyses were evaluated empirically

and were not subject to statistical evaluation. The results of the analyses are below.
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3.2.12.1 Male Sex Steroid Analysis

The mean male testosterone concentration in the control was 1.11 pg/L. The mean male
testosterone concentrations in the 9.7, 20, 53, and 110 pg/L treatment levels were 1.06, 2.30,
1.76, and 2.55 pg/L, respectively (Figure 16). No substantial differences in male testosterone

plasma concentration were observed based on empirical evaluation.

The mean male 17-estradiol concentration in the control was 0.872 pug/L. The mean male
17B-estradiol concentrations in the 9.7, 20, 53, and 110 pg/L treatment levels were 0.257, 1.03,
0.429, and 2.21 pg/L, respectively (Figure 17). An increase in plasma concentration of
17B-estradiol was observed based on empirical evaluation of the treatment and control means as
well as variation among replicates. However, no clear linear trend for sex steroids resulted from

exposure to 2-ethylhexyl paraben.

3.2.12.2 Female Sex Steroid Analysis

The mean female testosterone concentration in the control was 8.56 pg/L. The mean female
testosterone concentrations in the 9.7, 20, 53, and 110 ug/L treatment levels were 2.37, 1.94,
2.64, and 2.96 pg/L, respectively (Figure 18). No substantial differences in female testosterone

plasma concentration were observed based on empirical evaluation.

The mean female 17-estradiol concentration in the control was 16.2 pg/L. The mean female
17B-estradiol concentrations 9.7, 20, 53, and 110 pg/L treatment levels were 14.9, 7.73, 5.67,
and 10.3 pg/L, respectively (Figure 19). Female 17p-estradiol plasma concentration means at
the 20, 53, and 110 pg/L treatment levels were lower than control means based on empirical
evaluation. However, no clear linear trend for sex steroids resulted from exposure to

2-ethylhexyl paraben.
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3.2.13 Histopathology

Histopathology reports for this study are presented in Appendix 11. It should be noted that the
histology report is presented with nominal exposure concentrations which were updated to mean
measured concentrations for presentation in this report. Hematoxylin and eosin (H & E)-stained
tissue-sections of testis, ovary, and thyroid were examined from control and 2-ethylhexyl
paraben-exposed fathead minnows. There were no test compound-related histopathological
observations for the thyroid in this study. The statistical report is presented in Appendix 7. A

description of the statistical procedures is in Section 2.15.

Findings associated with 2-ethylhexyl paraben exposure occurred in the gonads of male and
female fish and included: intravascular and interstitial proteinaceous fluid in the testes of the

53 and 110 pg/L treatment level males (minimal to mild), and in the ovaries of the 110 pg/L
treatment level females (mild); increased male testis stage scores, particularly in males of the

53 and 110 ug/L treatment levels; a dose-dependent increase in the prevalence of oocyte atresia
in all treatment levels (minimal to moderate); a dose-dependent increase in the severity of oocyte
atresia in the 53 and 110 pg/L treatment levels (minimal to moderate); decreased post-ovulatory
follicles in females of the 53 and 110 pg/L treatment levels; and shifts in ovarian stage scores in
females, particularly in females of 53 and 110 pg/L treatment levels. Although mean ovarian
stage scores were comparable among females in the control and the treatment levels, there was a
shift away from females in the spawning or recently spawned stages (i.e., stages 4.0, 2.0, and
2.5) toward stages of oocyte maturation (i.e., stages 3.0 and 3.5). That shift is consistent with the
decreased post-ovulatory follicles observed in females of the 53 and 110 pg/L treatment levels,
because stage 3.0 and 3.5 ovaries typically contain few, if any, of those residual structures. An
unusual finding that was not related to test substance exposure was the presence of multiple
testicular oocytes in the collecting ducts of a control male. This finding is not expected to impact
the results or interpretation of this study. A rare background incidence of testicular oocytes has
been reported in untreated fathead minnows and in other common test species such as Japanese
medaka (Oryzias latipes), and the incidence can vary according to test facility (Grim et al., 2007
and U.S. EPA, 2009). For further details, see Appendix 11.
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The relatively few additional histopathological diagnoses recorded in this study were background
types of findings observed typically in fathead minnow gonads, and were present in comparable
numbers of control and 2-ethylhexyl paraben-treated fish generally at low prevalence and

severity; thus, none were considered to be treatment-related.

Statistical analysis of the histopathology data using the RSCABS (Rao-Scott Cochran-Armitage
by Slices) method was considered for this exposure, but in consultation with the Study Sponsor
and the Study Director, it was not determined to be justified, based on the pathologist’s view of

the quantity and nature of the histopathological findings.

4.0 PERFORMANCE CRITERIA

The following criteria are required for the exposure to be acceptable based on the study protocol:

Performance Criteria (Expected Results) Expected Results

Survival of 90% or greater in controls. Mean percent survival in the
Survival control was 100% for males, females, and male/female combined. For
further information, see Section 3.2.4 and Table 4.

Evidence that fish were actively spawning in all replicates prior to
initiating the chemical exposure and in the control replicates during
the test. The mean number of eggs per female per reproductive day

for the control was 48 and for the 9.7, 20, 53, and 110 pg/L treatment
levels was35, 41, 43, and 37, respectively. For further information,
see Section 3.2.6 and Table 5.

Fecundity

Control fertilization should be >95%. The mean percentage of
Fertilization Success fertilized eggs in the control was 99.4%. For further information, see
Section 3.2.6 and Table 5.

Dissolved oxygen will be >60% of saturation. During this exposure,
dissolved oxygen levels ranged from 56 to 100% of saturation. For
further information, see Protocol Deviations, Section 3.2.1 and
Table 2.

Dissolved Oxygen

Water temperature will not differ by more than 1 °C between test
tanks at any one time during the exposure period and will be
Temperature maintained within + 1 °C of the 25 °C temperature. This exposure did
not meet all criteria listed here. For further information, see
Protocol Deviations, Section 3.2.1 and Table 2.

Measured exposure concentration CV values will not exceed 20% for
all replicates. During this exposure, CV values were 340, 44, 38, and
46%, respectively, for the 9.7, 20, 53, and 110 pg/L mean measured
concentrations. Given the difficult nature of this material, the CV
values are considered to be acceptable. For further information, see
Section 3.2.2 and Table 3.

Analytical Samples
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5.0 PROTOCOL DEVIATIONS

1. The protocol states that temperature, dissolved oxygen concentration, and pH will be
measured in every aquarium on day 0 and in alternating replicates thereafter. On
20 September 2016 (pre-exposure day 14), a pH value of 1.14 was entered into the water
quality data. Based on all other pH values throughout the exposure period and historical
water quality parameters of Smithers Viscient laboratory well water, this was likely a
typographical error; a pH of 1.12 would have resulted in overt fish mortality. However,
the single aquarium pH value cannot be verified for that day since this error was removed
from the data. Since the fish did not display any lethal or sub-lethal effects in that tank, it
can be reasonably concluded that the pH value was likely between 6.5 and 9. Therefore,
this deviation had did not have a negative impact on the results or interpretation of this

study.

2. The protocol states that nuptial tubercles will be counted, mapped, and scored according
to methods recommended in OECD Guideline 229, Annex 5A (OECD, 2009) and
OPPTS Guideline 890.1350, Appendix B (U.S. EPA, 2009). All female fish were
observed to have no tubercles based on biological observations; however, after
termination tubercles were only counted, mapped and scored for the male fish. Since all
female fish were observed to have no tubercles on a daily basis throughout the exposure,

this deviation did not have a negative impact on the results or interpretation of this study.

3. The protocol states that total dissolved oxygen concentrations will be maintained at >60%
of saturation during the exposure. On test day 14 (6 October 2016), the 35 pg/L
concentration replicate B tank had a dissolved oxygen level of 56.1% due to a
malfunction with the aeration stone in the aquarium. The aeration stone was, therefore,
immediately replaced. The dissolved oxygen level was re-measured later in the day and
recorded as 90.6%. As the dissolved oxygen level was only slightly out of range
temporarily and the fish did not show any signs of stress or mortality, this deviation did

not have a negative impact on the results or interpretation of this study.
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4. The protocol states that water temperature will not differ by more than 1 °C between test
tanks at any one time during the exposure period and will be maintained within +1 °C of
the 25 °C temperature. On day 0, the 14 pg/L treatment level replicate A aquarium was
measured at 24.4°C. This temperature was >1°C different from several other aquaria.
Also, the 220 pg/L treatment level replicate D aquarium was measured at 26.7 °C on
day 0. This measurement was >1 °C different from 25 °C. Additional circulation pumps
were placed in the water bath and the heaters were immediately reset to adjust the
temperatures and equilibrate water flow within the bath. All water quality measurements
were then re-measured prior to the addition of organisms on day 0. Since these
deviations were temporary, corrective action was taken immediately, and the
temperatures were adjusted prior to the addition of the organisms, these deviations did

not have a negative impact the results or interpretation of this study.

5. The protocol states that the measured exposure concentration CV will not exceed 20% for
all replicates. Concentration CV’s were 38 to 46%. While the analytical recoveries were
variable over the length of the exposure, the desired concentration gradient was
maintained at each sampling interval and no overlap in concentrations was observed.
Variability between replicates of the same concentration was maintained within
approximately 20% at each interval. The variability in the measured concentrations
between intervals was likely related to the physical properties of the test substance
(e.g., logKow > 5), which indicate a propensity for adsorption to the high amount of glass
and silicone surface area in the test system as well as possible uptake by the adult fathead
minnows. The inherent aging of the biological exposure system (i.e., feeding, fish
biomass, and microbial populations) also likely affected the recoveries of
2-ethylhexyl paraben in the aquaria samples. Risk of analytical variability is high when
chemicals with properties similar to 2-ethylhexyl paraben are delivered to diluter systems
with sexually dimorphic, actively spawning fish; the high amount of glass surface area
creates high binding potential for the chemical to adsorb. These adsorption rates are
difficult to predict, and stock flow increases, which occurred as quickly as plausible

during this study, are typically performed conservatively in order to avoid potential
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dosing spikes. Therefore, the higher than expected variability did not significantly
impact the interpretation of the study results.

6.0 DISCUSSION AND CONCLUSION

As presented above, several deviations from the study protocol occurred during the conduct of
this study. None of these deviations had any impact of the integrity or interpretation of the
exposure. The results of the statistical analyses, gonadal staging, and histopathology evaluation

are presented below.

. Mean Measured Concentration (ug/L)
Endpoints 10 20 53 110
Combined Male and Female Survival - - - -
Fecundity - - - -
Fertilization Success - - - -
Nuptial Tubercle Score - - - -
Male Weight - - - -
- Male GSI - - - 1
<; Female Weight - - - -
8 Female GSI - - - 1
Male VTG - - 1 18
Female VTG - - - -
Male Testosterone ND" ND" ND° ND"
Male 17B-estradiol ND" ND" ND" 1°
Female Testosterone ND" ND" ND° ND"
Female 17B-estradiol ND" ND" ND° ND"

- Endpoint not statistically different from controls.

| Statistical analysis determined endpoint to be significantly reduced (p < 0.05) compared to the control.

1 Statistical analysis determined endpoint to be significantly increased (p < 0.05) compared to the control.

& Statistically significant increase based on three plasma samples in this treatment level. However, the

five remaining samples above detection limit (ADL) suggests a strong dose response at this endpoint.

® No empirical difference from the control. Statistical analysis was not required by protocol.

“Increase in plasma concentration of 17p-estradiol based on empirical evaluation of treatment means and variation
among replicates.

Male Gonadal Staging NF NF F F
Male Histopathology Findings NF NF F F
Female Gonadal Staging NF NF F F
Female Histopathology Findings NF NF F F
Thyroid Histopathology Findings NF NF NF NF

NF = No findings related to 2-ethylhexyl paraben exposure.
F = Findings potentially related to 2-ethylhexyl paraben exposure. See Section 3.2.13 for summary.




Smithers Viscient Study No. 13784.6120 Page 49

The 21-day short-term reproduction assay of 2-ethylhexyl paraben with fathead minnow
(Pimephales promelas) was performed under flow-through conditions. Adult fish were exposed
to a control and mean measured concentrations of 9.7, 20, 53, and 110 pug/L. Notable
physiological observations were made with regards to coloration/banding. One female was
observed to have color bars present in replicate A of the control on exposure day 7; one female in
replicate D of the 9.7 pg/L treatment level on exposure days 7 and 8; and one female in replicate
A of the 53 pg/L treatment level on exposure days 9 through 20. While color bars are primarily
considered to be a secondary sexual characteristic for males, females can occasionally be
observed to express color bars. The color bars observed in females during this exposure were
transient. None of the observations described above were considered to be a result of exposure
to 2-ethylhexyl paraben. No other abnormal observations were made in regards to
coloration/banding or behavior. Fecundity in the control was 48 eggs/female/day; fertilization
success was 99.7%. Exposure to 2-ethylhexyl paraben slightly reduced nuptial tubercle scores in
male fish at the 20 and 53 pg/L concentrations, but this difference was not statistically
significant. Exposure to 2-ethylhexyl paraben significantly increased male and female GSI at the
110 pg/L concentration and male VTG plasma concentration (with and without outliers
removed) at the 53 and 110 pg/L concentrations. Plasma VTG was not significantly increased in
females. Exposure to 2-ethylhexyl paraben also increased male plasma concentrations of
17B-estradiol at the 110 pg/L concentration based on empirical evaluation.

Histopathological findings associated with 2-ethylhexyl paraben exposure occurred in the gonads
of male and female fish and included: intravascular and interstitial proteinaceous fluid in the
testes of the 53 and 110 pg/L treatment level males (minimal to mild), and in the ovaries of the
110 pg/L treatment level females (mild); increased male testis stage scores, particularly in males
of the 53 and 110 pg/L treatment levels; a dose-dependent increase in the prevalence of oocyte
atresia in all treatment levels (minimal to moderate); a dose-dependent increase in the severity of
oocyte atresia in the 53 and 110 ug/L treatment levels (minimal to moderate); decreased
post-ovulatory follicles in females of the 53 and 110 pg/L treatment levels; and shifts in ovarian
stage scores in females, particularly in females of 53 and 110 pg/L treatment levels. Although

mean ovarian stage scores were comparable among females in the control and the treatment
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levels, there was a shift away from females in the spawning or recently spawned stages
(i.e., stages 4.0, 2.0, and 2.5) toward stages of oocyte maturation (i.e., stages 3.0 and 3.5). There
were no thyroid findings.

The presence of proteinaceous intravascular and interstitial fluid in the gonads of male and
female fathead minnows is consistent with increased hepatic VTG production as might be
induced by substances with estrogenic activity. A number of in vitro and in vivo studies have
demonstrated estrogen-like effects in fish exposed to various parabens, including VTG induction
(Pedersen et al., 2000; Inui et al., 2003; Yamamoto et al., 2011). Although not specific for
enhanced estrogenic activity, increased oocyte (follicular) atresia is another commonly reported
effect of xenoestrogen exposure (Dietrich and Krieger, 2009).

The histopathological findings in males and females stated above and increased male VTG in the
53 and 110 pg/L treatment levels suggest 2-ethylhexyl paraben may have estrogenic activity.
The induction of VTG in male fish is a well-established response to estrogen receptor agonists
(Borgert et al., 2014). Responses in secondary sexual characteristics such as tubercle scores in
males also provide evidence of estrogenic activity (OECD, 2007). Exposure to 2-ethylhexyl
paraben caused a slight, not statistically-significant, reduction in male tubercle scores at the 20
and 53 pg/L treatment levels. Significant increases in male and female GSI occurred at the
110 pg/L treatment level (highest treatment level) in this study. Increases in GSI have been
linked to possible endocrine disruptor activity; however, the mechanisms underlying these
responses are not well characterized and are not always specific (Borgert et al., 2014).
Exposure to 2-ethylhexyl paraben caused treatment-related effects in males and females:
histopathological findings in the gonads at the 53 and 110 pg/L treatment levels and increased
GSI at the highest treatment level (110 pg/L), and increased plasma VTG in males. Based on
these results and the decision criteria in the FSTRA test guideline (OPPTS 890.1350),
2-ethylhexyl paraben may be potentially active on the hypothalamic pituitary gonadal (HPG)

axis.
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Table 1. Dilution water quality measurements during the pre-exposure
period and 21-day exposure of fathead minnow (Pimephales
promelas) to 2-ethylhexyl paraben.

Total
Hardness Total Alkalinity Conductivity
Test Phase Date (mg/L as (mg/L as CaCOs,) pH (uS/cm)
CaCO0;)
1-Sep-16 70 19 7.1 450
Pre-exposure 7-Sep-16 80 20 6.6 530
period 15-Sep-16 78 18 6.9 510
22-Sep-16 84 18 6.8 550
22-Sep-16 84 18 6.8 550
28-Sep-16 64 22 7.1 520
21-day 5-Oct-16 72 23 7.1 530
exposure
12-Oct-16 70 24 7.4 500
19-Oct-16 76 21 7.3 420

NOTE: Measurements have been rounded to two significant figures.
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Table 2. Water quality measurements during the 21-day exposure of fathead
minnow (Pimephales promelas) to 2-ethylhexyl paraben.

Ranges
Nominal Dissolved Total Total
1 a
Concentration Oxygen Temperature® e Hardness®  Alkalinity®  Conductivity®
(ug/L) % (C) P (mg/L as (mg/L as (uS/cm)
mg/L Saturation CaCoOy) CaCOy)
Control 59-8.3 71-100 25-26 7.0-75 68 - 88 20 - 26 490 - 710
14 56-8.3 68 - 100 24 - 26 70-75 72 24 460
35 46-85 56 - 100 25-26 6.8-75 72 24 530
88 6.6-8.1 80 -99 25-26 7.0-75 68 20 490
220 6.8-8.4 82 - 100 25 - 27¢ 71-75 88 20 460
a N =25

Continuous temperature monitoring of the upper water bath (control replicate A) and the lower water bath (control
replicate C) established a temperature range of 24 to 26 °C throughout the exposure period.

¢ N=4. Samples were taken from one replicate of one treatment level and the control alternating between treatment levels
and replicate vessels (A, B and C) at each sampling interval. The control measurements represent a range of the

three measurements. All other values are discrete measurements.

Value was out of the required range. See Protocol Deviations.

NOTE: Measurements have been rounded to two significant figures.
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Table 3. Concentrations of 2-ethylhexyl paraben measured in the exposure
solutions during the 21-day exposure of fathead minnow (Pimephales
promelas) to 2-ethylhexyl paraben.

. Measured Concentration (ug/L)
Nominal Percent
Concentration Mean Measured  of Nominal ~ %CV
(hg/L) Day 0 Day 7 Day 14 Day 21 Concentration (%)°
(SD)*
Control <11 <1.0 <14 <11 NA®
<11 <1.0 <14 <11 (NA) NA NA
14 16 48 8.8 11 0.7
12 5.6 6.8 12 ' 69 40
(3.8)
Mean 14 5.2 7.8 12
35 26 12 14 28 20
27 8.5 12 30 56 44
(8.7)
Mean 26 10 13 29
88 60 34 51 80
51 34 32 83 (gg) 60 38
Mean 55 34 41 81
220 110 58 100 160
160 49 60 170 (1510(; 50 46
Mean 140 54 80 167
QC#1 5.84 5.20 6.62 6.36
6.25 (93.4) (83.2) (106) (102)
QC#2 36.8 39.8 347 38.9
375 (98.1) (106) (92.5) (104)
QC#3 230 261 202 264
225 (102) (116) (89.7) (117)

& Mean measured concentration values, percent of nominal, and standard deviations (SD) were calculated using the actual
analytical results and not the rounded values (two significant figures) presented in this table.

P Concentrations expressed as less than values were below the method detection limit (MDL). The MDL is dependent upon
the lowest concentration calibration standard and the dilution factor of the controls.

¢ NA = Not Applicable

¢ QC = Quality Control sample. Percent recovery for each QC sample is presented in parentheses.
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Table 4. Survival at test termination of the 21-day exposure of fathead
minnow (Pimephales promelas) to 2-ethylhexyl paraben.
Mean Measured Mean Male Mean Female Mean Male/Female
Concentration Replicate Survival Survival Combined Survival
(hg/L) (%) (%) (%)
Control A 100 100 100
B 100 100 100
C 100 100 100
D 100 100 100
Mean (CV?) 100 (0) 100 (0) 100 (0)
9.7 A 100 75 83
B 100 75 83
C 100 100 100
D 100 100 100
Mean (CV) 100 (0) 88 (17) 92 (11)
20 A 100 75 83
B 100 100 100
C 100 100 100
D 100 100 100
Mean (CV) 100 (0) 94 (13) 96 (8.7)
53 A 100 75 83
B 100 100 100
C 100 100 100
D 100 100 100
Mean (CV) 100 (0) 94 (13) 96 (8.7)
110 A 100 100 100
B 100 100 100
C 100 100 100
D 100 100 100
Mean (CV) 100 (0) 100 (0) 100 (0)

& CV = Coefficient of variation ((standard deviation/mean) x 100).

NOTE: Values presented in this table have been rounded to two significant figures. All calculations were made
using the actual (unrounded) data.
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Table 5.

Summary of fertilization success and fecundity during the 21-day
exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl

paraben.

Mean Measured

Mean Fertilization

Mean Fecundity

Concentration Replicate Success
(Lg/L) (% Fertilized) (Eggs/Female/Day)
Control A 99.6 46
B 99.7 59
C 99.6 48
D 99.7 39
Mean (CV?) 99.4 (0.48) 48 (18)
9.7 A 98.9 29
B 99.6 31
C 99.6 43
D 99.9 38
Mean (CV) 99.5 (0.43) 35 (19)
20 A 97.9 43
B 99.7 47
C 99.5 32
D 97.5 44
Mean (CV) 98.6 (1.1) 41 (16)
53 A 99.4 58
B 98.7 44
C 100.0 26
D 99.9 44
Mean (CV) 99.5 (0.58) 43 (30)
110 A 99.6 38
B 99.6 42
C 99.2 29
D 99.4 38
Mean (CV) 99.4 (0.18) 37 (15)

a

CV = Coefficient of variation ((standard deviation/mean) x 100).

NOTE: Values presented in this table have been rounded. All calculations were made using the actual (unrounded)

data.
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Table 6. Male termination endpoint summary during the 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben.

Mean Measured Median Mean Wet Body Mean
Concentration Replicate Tubercle Weight GSi
(ug/L) Score (9) (%)°*
Control A 23 4.3649 1.2
B 21 5.1055 0.83
C 25 45737 1.0
D 20 3.3869 1.6
Mean (CVP)° 22 (10.5) 4.3577 (16) 1.2 (29)
9.7 A 18 4.0615 1.7
B 24 4.4244 1.4
C 14 4.1407 1.3
D 25 4.1985 1.9
Mean (CV) 20 (25) 4.2063 (3.7) 1.6 (18)
20 A 17 4.6283 11
B 17 4.8946 1.7
C 14 4.8912 1.4
D 18 4.0952 11
Mean (CV) 16 (12) 46273 (8.1) 1.3 (23)
53 A 18 4.0019 1.3
B 23 4.1957 1.6
C 19 4.4630 15
D 12 3.8095 1.6
Mean (CV) 18 (26) 4.1175 (6.8) 1.5(8.7)
110 A 22 4.0433 1.9
B 17 3.6927 2.3
C 20 4.5100 2.3
D 18 3.9832 1.9
Mean (CV) 19 (11) 4.0573 (8.3) 2.1°(11)

GSI = gonad weight/body weight x 100

a o T ®

Test.

CV = Coefficient of variation ((standard deviation/mean) x 100).
Mean (CV) is the mean of replicate means and CV is variation between means.
Significantly increased (p = 0.0053) compared to the control data, based on Jonckheere-Terpstra’s Step-Down

NOTE: Tubercle scores and GSI values presented in this table have been rounded to two significant figures. All
calculations were made using the actual (unrounded) data.
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Table 7. Female termination endpoint summary during the 21-day exposure
of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben.

Mean Measured Mean Wet Body Mean

Concentration Replicate Weight GSI
(Mg/L) 9 (%)

Control A 2.3213 14
B 2.3857 17
C 2.1192 14
D 2.1897 16

Mean (CVP) 2.2539 (5.4) 15 (10)
9.7 A 1.9247 11
B 2.1512 13
C 2.6321 15
D 2.4864 15

Mean (CV) 2.2986 (14) 13 (15)
20 A 2.5605 15
B 2.2418 15
C 2.2612 15
D 2.6390 14

Mean (CV) 2.4256 (8.4) 15 (4.4)
53 A 2.3974 16
B 2.3069 21
C 2.0512 12
D 2.3348 18

Mean (CV) 2.2726 (6.7) 17 (22)
110 A 2.2431 17
B 2.2678 20
C 2.3692 19
D 2.5413 16

Mean (CV) 2.3553 (5.8) 18° (10)

& GSI = gonad weight/body weight x 100

CV = Coefficient of variation ((standard deviation/mean) x 100).

¢ Significantly increased (p = 0.0463) compared to the control data, based on Jonckheere-Terpstra’s Step-Down

Test.

NOTE: GSI values presented in this table have been rounded to two significant figures. All calculations were made
using the actual (unrounded) data.



Smithers Viscient Study No. 13784.6120

Page 60

Table 8.

during the 21-day exposure of fathead minnow (Pimephales
promelas) to 2-ethylhexyl paraben.

Results of VTG analysis using all data points (no outliers removed)

Mean Measured

Mean Male VTG

Mean Female VTG

Concentration Replicate Concentration Concentration
(Mg/L) (ng/mL) (ng/mL)
Control A 8.46 x 10! 1.22 x 10°

B 3.90 x 10° 1.57 x 10°
C 9.95 x 10! 9.54 x 10°
D 8.00 x 10! 2.32 x 10°
Mean (CV?) 1.64 x 10% (9.2 x 10%) 1.52 x 10° (3.9 x 10%)
9.7 A 1.04 x 10° 3.29 x 10°
B 1.15 x 10° 8.48 x 10°
C 8.26 x 10° 3.79 x 10°
D 8.99 x 10! 3.62 x 10°
Mean (CV) 2.84 x 10* (1.78 x 10°%) 2.89 x 10° (4.8 x 10"
20 A 1.75 x 10° 9.18 x 10°
B 4.07 x 10* 1.96 x 10°
C 9.07 x 10° 1.08 x 10’
D 5.20 x 10! 3.05 x 10°
Mean (CV) 1.29 x 10* (1.47 x 10%) 4.19 x 10° (1.08 x 10?)
53 A 1.10 x 107 3.39 x 10°
B 7.69 x 10° 1.05 x 10°
C 1.48 x 10’ 7.82 x 10°
D 4.33 x 10° 1.19 x 10°
Mean (CV) 8.48 x 10 (7.2 x 10%) 1.34 x 10° (1.07 x 10%)
110 A 2.42 x 10’ 5.95 x 10°
B ADL" 1.04 x 10°
C 1.33 x 10’ 3.30 x 10°
D ADL 2.82 x 10°
Mean (CV) 1.87 x 10 (4.1 x 10%) 1.94 x 10° (6.8 x 10%)

b ADL = Above Detectable Limit.

CV = Coefficient of variation ((standard deviation/mean) x 100).

Significantly increased (p = 0.0015, 0.0001) compared to the control data, based on Jonckheere-Terpstra’s

Step-Down Test. Statistically significant increase based on three plasma samples in 110 pg/L treatment level.
However, the five remaining samples above detection limit (ADL) suggests a strong dose response at this

endpoint. Study data provided in Appendix 8.

NOTES: Values presented in this table have been rounded to three significant figures. All calculations were made
using the actual (unrounded) data.

VTG data were analyzed for potential outliers. Statistical analyses on the data excluding the potential

outliers were not different from the analyses with all data points. Therefore, analysis including all data

points is reported. Variability in the VTG data is within the expected range.
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Table 9. Results of the sex steroid analysis following the 21 day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben.
Mean Sex Steroid Concentration (pg/L)®
Cohgsgsrrft?on Replicate Male . Female .
(ug/L) Testosterone 17p-Estradiol Testosterone 17p-Estradiol
Control A 0.406 1.24 1.74 144
B 1.686 0.594 0.952 7.05
C 1.32 0.741 1.48 11.6
D 1.053 0.920 30.1 316
Mean (SD) 1.11 (0.539) 0.872 (0.276) 8.56 (14.3) 16.2 (10.7)
9.7 A 0.515 0.327 1.17 10.2
B 1.66 0.511 2.47 16.8
C 1.11 0.065 2.67 22.4
D 0.950 0.126 3.17 10.2
Mean (SD) 1.06 (0.473) 0.257 (0.203) 2.37 (0.854) 14.9 (5.89)
20 A 0.289 0.408 0.801 2.51
B 1.79 0.400 1.94 6.56
C 6.28 3.03 4.27 11.10
D 0.852 0.294 0.755 10.8
Mean (SD) 2.30 (2.72) 1.03 (1.33) 1.94 (1.65) 7.73 (4.05)
53 A 2.60 0.097 3.76 9.66
B 0.261 0.172 1.73 2.12
C 1.99 0.217 0.833 3.39
D 2.20 1.23 4.23 7.54
Mean (SD) 1.76 (1.03) 0.429 (0.536) 2.64 (1.62) 5.68 (3.52)
110 A 0.528 0.708 3.60 19.0
B 0.355 2.61 3.67 9.50
C 8.75 2.74 1.73 7.29
D 0.551 2.79 2.83 5.47
Mean (SD) 2.54 (4.14) 2.21(1.01) 2.96 (0.90) 10.3 (6.02)

the rounded values (three significant figures) presented in this table.

Mean measured values and standard deviations (SD) were calculated using the actual analytical results and not

The limit of quantitation (LOQ) changed from analysis to analysis. Based on recommendations in the OECD

document entitled “Guidance Document on Aquatic Toxicity Testing of Difficult Substances and Mixtures”
(OECD, 2000), a value of one-half the LOQ was used for the analytical result for the determination of the
measured concentration in treatment levels where the results were below the LOQ.

NOTE: No empirical difference from the controls was observed for sex steroid analysis (estradiol or testosterone)
at any treatment.
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Figure 1. Relationship between nominal and mean measured concentrations

during the 21-day exposure of fathead minnow (Pimephales

promelas) to 2-ethylhexyl paraben.
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Figure 3. Mean female survival during the 21-day exposure of fathead
minnow (Pimephales promelas) to 2-ethylhexyl paraben.
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Figure 6. Mean fecundity (number of eggs per female per reproductive day)
during the 21-day exposure of fathead minnow (Pimephales
promelas) to 2-ethylhexyl paraben.
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Figure 7. Median male tubercle score during the 21-day exposure of fathead
minnow (Pimephales promelas) to 2-ethylhexyl paraben.
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Figure 8. Mean male weight during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben.
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Figure 9. Mean female weight during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben.
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Figure 12. Mean male GSI during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben.
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*Significantly increased compared to the control data, based on Jonckheere-Terpstra’s
Step-Down Test.

NOTE: Error bars represent the coefficient of variation.
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Figure 13. Mean female GSI during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben.
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*Significantly increased compared to the control data, based on Jonckheere-Terpstra’s
Step-Down Test.

NOTE: Error bars represent the coefficient of variation.
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Figure 14. Mean male VTG concentration using all data points (no outliers
removed)during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben.
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* Significantly increased compared to the control data, based on Jonckheere-Terpstra’s
Step-Down Test. Statistically significant increase based on three plasma samples in 110 pg/L
treatment level. However, the five remaining samples above detection limit (ADL) suggests a
strong dose response at this endpoint. Study data provided in Appendix 8.
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Figure 15. Mean female VTG concentration using all data points (no outliers
removed)during the 21-day exposure of fathead minnow
(Pimephales promelas) to 2-ethylhexyl paraben.
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Figure 16. Male testosterone concentration following the 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben.
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Figure 17. Male 17p-estradiol concentration following the 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben.
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Figure 18. Female testosterone concentration following 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben.
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Figure 19. Female 17p-estradiol concentration following the 21-day exposure of
fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben.
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Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow
{Pimephales promelas) Following OPPTS 890.1350 and OECD 229 Guidelines

1.0 OBJECTIVE

This protocol describes the procedures to be used in the performance of a short-term assay with
fathead minnow (Pimephales promelas) based on the protocol developed by Ankley et al.
{2001) and meets the requirements of the OPPTS 890.1350 and QECD 229 guidelines for the
fish short-term reproduction assay. The purpose of this test is to assess the potential for the
test substance 1o interact with the endocrine system in fathead minnow exposed under flow-
though conditions.

2.0 MATERIALS AND METHODS

2.1 Chemical System
2.1.1 Test Substance

Upon arrival at Smithers Viscient, the test and reference substance(s) will be received by
the Test Material Center. Records will be maintained in accordance with GLP
requirements, and a Chain-of-Custody established. The condition of the external
packaging of the test substance will be recorded and any damage noted. The packaging
will be removed, the primary storage container inspecled for leakage or damage, and the
condition recorded. Any damage will be reported to the Sponsor andfor manufacturer,

Each sample will be given a unique sample ID number and stored under the conditions
specified by the manufacturer. The following information should be provided by the test
substance manufacturer or supplier, if applicable: fest substance lot or batch number,
test substance purity, water solubility (pH and temperature of solubility determination),
vapor pressure, storage stability, methods of analysis of the test substance in water,
MSDS, and safe handling procedures, and a verified expiration or reanalysis date.

The 2-ethylhexyl paraben to be used in this assay has the following structure and
properties:

OH

CHs

CHg

Smithers Viscient Test Protocol: FSTRA in 2-Ethythexyl Paraben {13784.6120) Page 2 of 17



Smithers Viscient Study No. 13784.6120 Page 84

Molecular/Empirical formuia; CisHz0,

CAS number; 51563-25-3

Chemical Name: 2-ethythexyl 4-hydroxybenzoate
Trade name: 2-Ethylthexyl Paraben
Molecular weight: 250.33 g/mol

Class of compound: Preservalive

Water solubility: 2.4 mg/L

LogP: 5.36

2.1.2 Test Concentration Selection

Test concentrations will be selected based on previously conducted exposures of
fathead minnow to the test substance during preliminary testing conducted at Smithers
Viscient. A 96-hour range finding will be conducted o determine the LC50 for fathead
minnew of similar age and size o those used during the screening assay. The range
finding assay will test up to the water solubility limit of the test substance under testing
conditions and will not exceed 100 mg/L as the high exposure conceniration. The
preliminary test will be conducted with fish of a similar age and size as the fish that are
to be used in the definitive exposure. A minimum of five treatment levels and a control
will be employed and each exposure vessel will contain a total of six fish, four female
fish and two male fish. To help reduce mortalities based on aggressive male fish,
spawning tites will be added to the exposure vessels at initiation.

For the definitive assay, four test substance concentrations and a negative control will be
used. The EPA FSTRA Test Guideline {OPPTS 890.1350, page 3ff) specifies three
concentrations; however, the EPA Statement of Work for Task Order 14 (5/22/2015,
page 6) amends this to require four (4) treatment concentration groups. Test
concentrations will be decreased by a factor not to exceed 2.5. A negative control will
consist of dilution water without test substance. The definitive concentrations will be
added fo the protocol by amendment.

2.1.3 Solvent Control

An organic solvent is not expected to be utilized during this testing, however solvent
may, as the last resort, be used as a carrier to solubilize the test substance. In such a
case, a solvent control will be included in the test, and consists of dilution water plus the
highest concentration of solvent that occurs in any of the test solutions. The solvent
concentration will be kept as low as possible, and will not be allowed to exceed
0.100 mL/L.  The concentration of solvent in each test solution {except the negative
control) will be the same.

2.1.4 Stock Solution Preparation

The test substance will be weighed on an analytical balance for which a calibration log is
maintained. A Chemical Usage Log will also be maintained in which the amount, the
date, the intended use and the users initials will be recorded each time the test
substance is used. The stock solution will be prepared according to the following
formula:
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Stock Concentration (e.g., mg/mL)= HCxMC
T.D.
whare:
H.C. = high concentration (e.g., mg/L)
M.C. = mixing chamber volume (L/cycle)

T.D. toxicant or syringe delivery (mL/cycle)

Based on the physiochemical properties of the test substance, a solvent carrer may not
be required for dosing. Stock solutions may be prepared using glass wool saturator
columns, similar to those described in Kahl et al., 1999. Stock solution concentration will
be derived from measured values. Delivery of the stock solution will be based on the
high test concentration and the stock concentration.

If the saturator column method is not considered to be appropriate for the test substance
or if the method is unsuccessful, other standard methods will be employed (e.g., water
stocks or defivery utilizing a co-scivent).

2.2 Test System
2.2.1 Species

Reproductively mature, sexually dimorphic, fathead minnow (Pimephales promelas) will
be used. Typically, fathead minnow will reach sexual maturity at approximately 20-26
weeks of age. Preference in determining the suitability of a population for testing wilt be
given based on evidence of sexual maturity {i.e., observations of secondary sexual
characteristics) and spawning qualification over age.

2.2.2 Justification of Test System

Characteristics which make the test species, fathead minnow, suitable are their ease of
handling, their known sensitivity to a variety of toxicants, the ready availabifity of eggs,
and the extensive existing data base for this common fish species.

2.2.3 Origin and Acclimation

Fathead minnows (Pimephales promelas) will be obtained from in-house cultures. Fish
will be reproductively mature, possess clear secondary sexual characleristics and be
actively spawning. For at least two weeks prior to the test (initiation of the pre-exposure
period; see below), the population wilt be held under similar conditions of water quality
and lighting as those used in the test (note, this acclimation period is not the in situ pre-
exposure pericd). Mortalities during these two weeks will be recorded and the following
criterion applied to the batch: <5% batch mortality in the seven days preceding the
exposure will be considered acceptable.

it is important fo minimize variation in weight of the fish at the beginning of the assay.
For the whole batch of fish used in the test, the range in individual weights by sex at the
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start of the test will be kept, if possible, within £20% of the arithmetic mean weight of the
same sex. A subsample of fish will be weighed before the test in order to estimate the
mean weight by gender.

2.2.4 Feeding

During the pre-exposure and exposure periods, the spawning fish will be fed three times
daily. Two feedings will consist of frozen brine shrimp with one feeding consisting of a
commercially available flake fish food. The amount fed wili be measured and recorded.
The fish will not be fed 24 hours prior to test termination. Periodic analyses of
representative samples of the food will be conducted using U.S. EPA standard methods
(ASTM, 2007) by Geolabs, Inc., Braintree, Massachuseltts, in accordance with Smithers
Viscient’s standard operating procedure 07.24 (Monitoring of Feed, Soil and Source
Water Contamination), to ensure the absence of potential toxicants, including pesticides,
PCBs and selected toxic metals, at concentrations which may be harmful to fish.

2.2.5 Physical System

The physical exposure system consists of diluter cells attached to a headboard, and two
tiers or levels of exposure aguaria behind and below the headboard, which will provide
four replicates of each treatment lfevel and control(s). All aquaria will be labeled with
treatment and replicate designation.

2.2.6 Exposure System

Each test vessel will be constructed of glass and silicone adhesive and will measure 39
x 20 x 25 centimeters {L x W x H). The test chambers will be chemically cleaned before
the test is started. The aguaria will be washed with hot water and a detergent, rinsed
with acetone, and then rinsed extensively with water. in addition, all test chambers will
be brushed and siphoned fo remove detritus and uneaten food as needed (at least twice
weekly) during the test. Water depth will be maintained by a constant level overflow
drain 13 cm from the bottom of each test aquarium. The total test solution volume in
each aquarium will be thus maintained at 10 L. Aquaria will be labeled fo identify the
treatment/control and the replicate designation.

2.2.7 Spawning Substrates

During the reproductive phase, substrates will be provided on which the female will
deposit adhesive embryos, The substrates are composed of two separate pieces of
equipment. The primary substrate will be construcied from ~80 mm length of semi-
circular guttering, that will act as an “arch” under which spawning will take place. Each
primary substrate will sit on a secondary substrate. The secondary substrate will be a
lipped tray of ~100 mm in length. The tray will capture embryos which do not adhere to
the primary substrate. The tiles and trays will be abraded to improve adhesion of the
eggs. Each spawning group will have three spawning substrates.

2.2.8 Replication and Confrol of Bias

Four replicates will be included for each freatment level and control. Each test vessel
will contain 2 males and 4 females for a total of 8§ males and 16 females per treatment.
Test vessels will be randomly placed within the respective water bath. All fish wili be
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impartially assigned to tanks prior to pre-exposure and then will be randomly assigned to
the exposure treatments within a block after successful spawning has been established.
The blocks will be filled in random order, with the four tanks with the highest per-female
fecundity (established during pre-exposure) being assigned first, followed by the second-
highest spawners, etc.

2.2.9 Dilution Water

Dilution water will be a mixture of unadulterated on-site well water and de-chlorinated
Town of Wareham, Massachusetts, well water. The on-site well water will be obtained
from a 100-meter bedrock well. The Town of Wareham well water will be de-chlorinated
by use of UV-filtration and activated carbon filtration. The dilution water will be pumped
to a 5700 liter polyethylene tank where it wili be continuously aerated to ensure proper
equilibration of dissolved gases with the laboratory atmosphere. The water will then be
pumped through aged PVC piping to a heat exchanger unit which will heat the water to
test temperature and then pumped to the exposure system.

The pH, total hardness, alkafinity and conductivity of this water will be measured and
recorded weekly. Total hardness and alkalinity will be determined according to Standard
Metheds for the Examination of Water and Wastewater (APHA, 2005). The water is
characterized as being "soft" with a typical total hardness of £180 mg/t. as CaCO..

Periodic analyses of representative samples of dilution water will be conducted using
U.S. EPA standard methods (ASTM, 2007) by Geol.abs, Inc., Braintree, Massachusetts,
in accordance with Smithers Viscient's standard operating procedures, to ensure the
absence of potential toxicants, including pesticides, PCBs and selected toxic metals, at
concentrations which may be harmiul to the fish. Dilution matrices will be sampled for
analysis twice per year, typically every six months. TOC analyses will be conducted
ocnce a month in the dilution water. Guidance for acceptable dilution water parameter
values are as follows:

Alkalinity > 20 ma/L (as CaCQ,)

Total organic carbon =2 mg/L

Unionized Ammonia < 1ug/L

Residual chiorine < 10 pg/L.

2.2.10 Diluter

A 2-liter proportional diluter (e.g., Mount and Brungs, 1967) will be emploved to deliver
four test substance concentrations and a negative control o replicate aquaria. As noted
above, four {4) test substance concentrations is an EPA-requested departure from the
FSTRA Test Guidelines will be used. Based on the solubifity of the test substance in the
dilution water, the stock solution stability and the range of test concentrations, one of the
following test substance delivery systems will be used: a gas-light syringe with an
injector or pump metering device, a metering pump/pre-dilution chamber system (Lemke
etf al., 1978) or a saturator column.
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A flow-splitting chamber will be used between the diluter cells and the aquaria to
promote mixing of the test substance solution and diluent water. In each chamber, four
separate standpipes will be employed to split the test solution equally between test
aquaria. The volume of fest solution delivered to each of 4 replicate aquaria (upper and
tower level) will be 500 mL, at a minimum turnover rate of 6 and a 90% replacement time
in = 9 hours.

The calibration of the diluter system will be checked and recorded prior to test initiation.
If there is any indication during the test that the diluter calibration has changed
(e.g., diluter malfunction or unexplained differences in water quality or measured
concentrations in the aquaria), calibration of the necessary diluter components will be
checked. During the test, the diluter will be visually inspected at least twice daily, at the
beginning and end of the work day, or at approximately 8:00 AM and 4:30 PV, including
weekends and holidays, On weekends and holidays, the interval between inspections
will be as long as possible based on the presence of laboratory personnel. Standard
practice is for diluters fo be inspected once upon staff arrival and again just prior to staff
departure to ensure proper functioning, including weekends. A test will not be started
until the diluter and test substance delivery device have been observed to be properly
functioning for at least 48 hours prior o the test. Prior fo initiation of the chemical
exposure, the diluter should be tested for at least one week for its ability to maintain the
desired concentration. Flow rates of diluent should be checked at least once per week
throughout the fest, and should not vary by more than 20%. Flow rates will be
determined by the confirmation of the cycle rates each day.

2.2.11 Cleaning

Chemical cleaning of the fest diluter system and aquaria will be done prior to the
initiation of each fest. At a minimum, all aquaria will be scraped and siphoned twice
weekly during the fest with additional cleaning done if deemed necessary by the study
director. The diluter mixing chamber, chemical cells and splitters will be cleaned weekly,
at a minimum, and the diluter delivery tubing will be cleaned as necessary. Any dead fish
will be recorded and removed as soon as possible upon observation.

2.3 Test Conditions

2.3.1 Temperature

Water temperature will be maintained at 25 £ 1 °C by delivering pre-heated dilution
water t0 the test system and maintaining a heated water bath using thermostatically
regulated heaters.

2.3.2 Lighting

A photoperiod of 16 hours light: 8 hours dark witl be employed. The diluter system will
be enclosed with black polyethylene curtains to prevent disturbance of spawning and to
minimize the interference of laboratory lighting with the intended photoperiod. Light
intensity at the water surface will be 50 - 100 footcandies and will be measured once
during the test.
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2.3.3 Dissolved Oxygen

Total dissolved oxygen concentrations will be maintained at = 60% of saturation during
the exposure. Aeration will be initiated, if necessary, to raise and maintain the dissolved
oxygen concentration to the desired level.

2.3.4 Test Initiation and Termination
The exposure will begin when the actively spawning groups have been placed in the
exposure vessels and will terminate following 21 days of exposure. If there is excessive

mortality during the pre-exposure or in the control tanks during exposure, the cause will
be investigated and the exposure should be reinitiated.

2.4 Biological Methods

FSTRA Exposure and Endpoint Timeline
Study Week

Exposure Stage Key

Endpoints

Fecundity i x | x |x |x X

Fertilization Success X ix X
Adult Survival x|x | x
GSi

Length

® oI = ix

Nuptial Tubercle Scores
Vitellogenin (VIG concentration) X

Data
StudyWeek | 112 |3 1415 | ition

2.4.1 Pre-Exposure Period

The pre-exposure phase will last a minimum of 14 days and will assess spawning
activity. In a separate system, four females and two males will be grouped and placed in
tanks under conditions identical fo those in the test (e.g., temperature, lighting, feeding,
elc.). Additional chambers should be set up to account for a lack of spawning in some
chambers and/or mortality during the pre-exposure period, Up to eight additional tanks
may be set up o ensure an adequate supply of spawning groups with the correct sex
ratio. Spawning activity will be monitored daily and fecundity will be assessed and
recorded. For the assay, successful pre-exposure (suitabllity for testing) is established
when regular spawning occurs in each replicate chamber at least iwice in the immediate
preceding 7 days to test (exposure) initiation and egg production exceeds 15
eggs/female/day/replicate. if this criterion is established, then the spawning group will
be suitable for use in the chemical exposure test.
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2.4.2 Chemical Exposure

After successful spawning is verified during the pre-exposure period, the spawning
phase of the test will be initiated and wifl be 21 days in duration. During that time, the
appearance of the fish, behavior, fecundity and fertilization success will be assessed
daity.

2.5 Sampling and Observations
2.5.1 Sampling

Prior to test initiation, water samples will be taken from the exposure system to confirm
that the test substance is in equilibrium and the proper functioning of the diluter. The
humber of samples taken and the number of sampling intervals will be described in the
study report.  Samples from two replicates of each concentration and control will be
taken at the initiation of the test {day 0) and weekly thereafter for determination of fest
substance concentration. Replicates sampled will be alternated at each sampling
interval. A sample of the stock soclution used to prepare the test solutions will be
sampled and analyzed for test substance concentration if deemed necessary by the
Study Director.

Water samples will be taken from a point approximately midway between the surface,
bottom and sides of each test vessel and either analyzed immediately after sampling or
appropriately preserved and stored until analysis can be performed, At the discretion of
the Study Director, archive samples may be removed and stored for potential analysis,

Three quality control {QC) samples will be prepared at each sampling interval and stored
and analyzed with the set of study samples. The QC samples will be prepared in dilution
water at test substance concentrations similar to the treatment level range. Resulis of
these analyses indicate the accuracy of the analytical method for measuring test
substance concentration at each sampling period. The anaiytical method used to
measure lest substance concentration in the exposure solutions will be validated at
Smithers Viscient at the expected nominal concentration range prior to test initiation {Dix
2018).

2.5.2 Water Quality Parameters

The temperature, dissolved oxygen conceniration and pH will be measured in every
aquarium on day 0 and in alternating replicates thereafter. The specific conductance,
hardness and alkalinity will be measured in one replicate of one test concentration and
control on day O and weekly thereafter. Measurements will be alternated between
treatment levels and replicates each week. Temperature will be monitored continuously
in one representative test aquarium of each diluter level {i.e., upper level and lower level)
by using a minimum-maximum thermometer. Readings of temperature extremes will be
recorded daily. Guidance for acceptable water quality parameters are as follows:
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Water Quality Parameters | Acceptable Parameters
Disscived Oxygen 260%
Temperature 251 °C
pH 6.5-9

2.6 Blological Observations of Spawning Groups

2.6.1 Survival

Daily assessment of survival will be made to provide a basis for interpretation of
reproductive output {i.e., number of eggs/female/day). Fish will be examined daily
during the test and any external abnormalities noted.

2.6.2 Behavior of Aduits

Abnormal behavior {relative to conrols), such as hyperventilation, loss of equilibrium,
uncoordinated swimming, atypical quisscence and feeding abstinence will be noted
during the daily observations. Alterations in behavior, particularly loss of territorial
aggressiveness by males, will also be noted. Observations of secondary sex
characteristics will also be made daily on all adult fish, including at test termination prior
to removal of fish from the test system.

2.6.3 Fecundity

£gg production will be monitored daily. Because fathead minnows spawn within a few
hours after the lights are turned on, they will not be disturbed (except for feeding) untit
late morning. This allows fime for spawning and fertilization to be completed and for the
eggs to water-harden. The spawning substrates will be removed from the tanks daily
and any eggs present will be counted. Once the eggs are removed, the spawning
substrate will be returned to the respective tank, Fecundity will be expressed as the
number of eggs per female per reproductive test day.

2.6.4 Fertilization Success

After the eggs have been removed from the spawning substrate, they will be visually
inspected under appropriate magnification for determination of fertilization success.
Infertile eggs are opaque or clear with a white dot where the yolk has precipitated.
Viable embryos remain clear (until reaching the eyed stage). Fertilization rate will be
expressed as the number of embryos divided by the total number of eggs x 100.

2.6.5 Termination
Food will be withheld for the 24 hours prior to the termination of the test. At the end of

the 21-day exposure period, fish will be euthanized with MS-222 (tricaine methane-
sulfonate at 100 mg/L buffered with 200 mg NaHCQ./L).
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The following order of activities will be performed on each individual fish:

« Blotted dry and weighed (fo 0.10 mg)

e Standard length measurement (to 0.01 mm)

» As much biood as possible will be sampled from the caudal artery/vein with a
heparinized microchematocrit capillary tube

» In-situ fixation of the gonads, followed by removal and weighing to 0.1 mg. Right
and left gonads will be placed in pre-labeled plastic tissue cassette which will be
placed into an individuai container of Davidson's fixative, The remaining carcass
wilt be placed inlo an additional container of Davidson’s fixative for future
tubercle mapping.

+ Evaluation of secondary sex characteristics—nuptial tubercles will be counted,
mapped, and scored according to methods recommended in OECD (2009)
Annex bA and OPPTS 890.1350 Appendix B (EPA, 2009).

Bleod and fish whole body samples will be labeled throughout with a unique
identification code. This code will link blood plasma and carcass samples together
enabling both sample types from individual fish to be evaluated in context with one
another and the sex of that fish (if required).

2.6.6 Preservation of Carcasses

Each fish carcass and gonad will be placed info separate labeled containers of
Davidson’s fixative. After overnight fixing, the specimens will be rinsed with atcohol and
placed into a container of 10% neutral buffered formalin, After evaluation of the
applicable study endpoints (i.e. tubercle mapping), preserved carcasses will be
destroyed, shipped to the Study Spensor or shipped to & storage facility of the Study
Sponsor’s discretion.

2.6.7 Blood Preparation and Vitellogenin Analysis

Plasma will be separated from the blood via centrifugation {approximately 5 minutes at
15,000 x g} and stored with protease inhibitors at -75°C o -85°C until analyzed for VTG
and sex steroids, as appropriate. Plasma volume will be recorded for each fish. Each
sample will be normalized (for the volume of plasma) by the initial dilution during sample
processing during the vitellogenin anafysis.

The measurement of vitellogenin levels wilf be performed using a commercially available
enzyme-linked immunoabsorbant assay (ELISA} raised 1o fathead minnow (Pimephales
promelas) VTG (homologous ELISA kit) from BioSense Laboratories, Bergen, Norway.
The VTG-analysis is based on a sandwich assay utilizing specific binding between
antibodies and VTG, The wells of micro-iter plates are coated with a specific capture
antibody that binds to the VTG in samples added to the wells. Unbound components are
washed out, and a different VTG-specific antibody {(detecting antibody) is added.
Unbound detecting antibody is washed out, and an enzyme-labeled secondary antibody
is added. After a last wash, the enzyme activity is determined by adding a substrate,
which is metabolized to a colored product. The enzyme activity (color intensity}
measured by a microplate reader is directly proportionat to the concentration of VTG in
the sample. The assay is calibrated using purified VTG from fathead minnow as
standard, which will be provided with the ELISA kit. Any non-detect samples will be
recorded as ¥z the appropriate limit of quantification (LOQ).
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2.6.8 Sex Steroids (Optional Endpoint)

Sex steroid analysis is an option for this assay. If this option is selected in consultation
with the Study Sponsor, plasma concentrations of 178-estradiol and testosterone will be
determined using LC/MS/MS methodology optimized for the relatively small sampie
volumes obtfained from the fathead minnow. Plasma priority will be given to 173-
estradiol for females and festosterone in males, then 17B-estradiol for males and
testosterone in females. Any non-detect samples will be recorded as Y the appropriate
limit of guantification (LOQ). Details of these anaiyses will be detailed in the raw data
and presented in the report.

2.6.9 Histopathology of Fish Gonads

Histopathology will be conducted on all fish of each freatment and controls. All
specimens will be shipped in Nalgene containers filled with 10 % formalin fixative fo the
histopathology laboratory. Gonads will be removed and fixed at Smithers Viscient prior
to shipment for histopathology. Additional preparation regquired for histology {i.e.
impregnation with paraffin and microtomy} will be performed by the histology laboratory.
Histopathological procedures and evaluations will be conducted by Experimental
Pathology Laboratories (EPL), Sterling, VA, USA according to Wolf (2015).

2.6.10 Performance Criteria

Survival will be 2 90% in the controls over the duration of the 21-day spawning period.

Evidence that fish were actively spawning in all replicates prior to initiating the chemical
exposure and in the control replicates during the test {e.g., spawning occurred at least
every 4 days in each conftrol replicate, or an average of af least 15
eggsifemale/day/replicate).

Control fertilization should be 2 95%.

Dissolved oxygen will be 2 60% of saturation. Water temperature will not differ by more
than 1°C between test tanks at any one time during the exposure period and will be
maintained within 21°C of the 25°C temperature. Measured exposure concentration CV
will not exceed 20% for all replicates.

3.0 STATISTICS

3.1 Endpoints

The end points to be used for determination of significant effect by statistical evaluation
will include the following measured or calculated variables.

(a) Fecundity {#eggs/female/day)

(b) Fertilization success

(c} Nuptial Tubercle Score

(d) Blood plasma vitellogenin {VTG) concentration
(e) GSI {Gonadal Somatic Index)

(f) Weight

{i} Survival
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3.2 Statistical Methods
General guidance on statistical methods is outlined below and is based on OECD, 2006.

The intent of the assay is to conduct the exposure at concentrations which do not elicit a
significant response in survival. If necessary, survival will be evaluated with the Cochran-
Armitage test if data are considered to be monotonic. If monotonicity is not observed,
Fisher's Exact test with a Bonferroni-Holm adjustment will be considered the appropriate
statistical test.

For all continuous quantitative endpoints (fecundity, VTG, G8I, fertilization, weight)
consistent with a monotonic dose-response, the Jonckheere-Terpstra (on medians) test
will be used to evaluate the result. For continuous endpoints that are not monotonic, the
data should be assessed for normality using the Shapiro-Wilks or Anderson-Daring test
and variance homogensity, preferably using the Levene test. If the data falls these tests
a normalizing, variance stabilizing transformation should be used. If the data passes
these qualifiers or can pass after transformation, it will be assessed using Dunnett’s test
(on replicate means). If the data passes the normality test but fails the homogeneity
qualifier, it will be assessed using Tamhane-Dunnett or T3 test or the Mann-Whitney-
Wilcoxon U fest. If no normalizing transformation can be found, it will be assessed using
Mann-Whitney-Wilcoxon U test using a Bonferroni-Holm adjustment {o the p-values.

The treatment effect for tubercle score is determined using the multi-quantal Jonckheere
test, or the Jonckheere-Terpstra test applied to the replicate medians. The appropriate
unit for statistical analysis is the replicate. Statistical tests will be evaluated at the 0.05
significance level.

4.0 RECORDS TO BE MAINTAINED

Records to be maintained will include, but are not limited fo correspondence and other
documents relating fo the interprefation and evaluation of data as well as ali raw data
and documentation generated as a result of the study. This also includes the completion
of the FSTRA data entry spreadsheet tempiate, which is a Statement of Work
requirement,

5.0 REPORTING

The raw data generated al Smithers Viscieni will be peer-reviewed and the final report
will be reviewed by the Study Director. All values will be reported 1o various levels of
significance depending on the accuracy of the measuring devices employed during any
one process. The Quality Assurance Unit will inspect the final report to confirm that the
methods, procedures, and observations are accurately and completely described, that
the reported results accurately and completely reflect the raw data generated at
Smithers Viscient and to confirm adherence with the study protocol. All participating
facilities {e.g. Battelle and EPL) have active Quality Assurance units which will partake in
the data and report generation process, as appropriate. A single copy of the draft report
will be submitted to the Sponsor Representative for review. The report will be finalized
according to Standard Operating Procedures. The final report will meet the formatting
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requirements of EPA's PR Notice 2011-3. All reporis will include, but wili not be limited
1o, the following information:

¢ The study number from Smithers Viscient and Sponsor Study number (if any).

» Laboratory and site, dates of testing and personne! involved in the study, i.e., Program
Coordinator (if applicable), Study Director and Principal Investigator.

» Identification of the test substance which may include chemical name, additional
designations (e.g., trade name), chemical designation (CAS number), empirical formula,
molecular structure, manufacturer, lot or batch number, water solubility, vapor pressure,
degree of purity of test substance (percent test chemical) (Sponsor supplied, if
available).

» Characterization and origin of the dilution water.

« Scientific name of the test organisms, source, percent mortality of the adult fish
population 7 days prior to testing, culturing information (pretreatment, if any), and water
guality.

» Exposure system description, dilution water volume and characteristics, number of
adults per treatment, and test conditions.

» Detailed information on feeding, including amount given, food source, lot #, and analysis
for relevant contaminants.

« Tabular presentation of all measured and calculated endpoints.
« Description of stock solution preparation.
+ Ranges of water quality variables during the test.

+ Resulls of analytical measurements of test solutions, and a detailed description of the
analytical procedure(s) used, provided as an appendix.

+« Evidence that controls met the validity criterion, and incidence of any unusual
observations.

« The statistical evaluation of relevant endpoints and the procedures used to establish
these values will be reported.

» Good Laboratory Practice (GLP) compliance statement signed by the Study Director,

« Date(s) of Quality Assurance reviews, and dates reported to the Study Director and
managemsant, signed by the Quality Assurance Unit.

+ lLocation of the protocol, raw data and final report.

» GLP phase report for the histopathology component of the study.
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6.0 PROTOCOL CHANGES

All amendments 1o the approved protocol must be documented in writing and signed by
both the Study Director and Study Sponsor or Representative. All deviations must be
documeanted by the Study Director. Protocot amendments and deviations will include the
reasons for the change and the impact of the change on resuits of the study, if any.

7.0 GOOD LABORATORY PRACTICES

All test procedures, documentation, records and reports will comply with the U.S.
Environmental Protection Agency's Good Laboratory Practices as set forth under the
Federal Insecticide, Fungicide and Rodenticide Act (40 CFR, Part 160) and as accepted
by CECD Principles of Good Laboratory Practice. Methods of euthanasia used during
this study will be in conformance with the above referenced regulation and are
consistent with the EPA Test Guidelines (OPPTS 890.1350).
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SMITHERS

VIS CIENT

PROTOCOL AMENDMENT
Amendment No.; 1
Protocol Title: Protocol for Conducting a Shorl-Term Reproduction Assay with Fathead Minnow
(Pimephalas promelas) Foliowing OCSPP 880.1350 and OECD 228 Guidelines
Study Sponsor: {1.8. Environmental Protection Agency
Test Substance: 2-gthythexy! paraben
Study No.: 13784.6120
Amendment:
Protocol Cover Page:

The foliowing is being added on the protocol cover page under the testing facility:
lodide Analysis: Galbraith Laboratories, Inc.
2323 Sycamore Dr.
Knoxville, TN 37921-1700
The following is being provided as requested on the protocol cover page:
Test Concentrations: 220, 88, 35, 14 pg/L

Proposed Experimental Dates: Start: 22 September 2016 Termination; 13 October 2016

Section 2.2.9 ~ Dilution Water
The following paragraph is being added to the end of this section:

in addition to the aforementioned analyses, a sample of the dilution water wil be taken at initiation and at
test termination and analyzed for iodide content, The analyses will be conducted by Galbraith
taboratoties, Inc located in Knoxville, Tennessee. Samples will be stored frozen at Smithers Viscient
throughout the exposure and shipped to the testing facifity after test termination,

Section 2.4 Blologloal Methods
The endpoint timeline in this section is being updated to the following:

Page 10f 3
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FSTRA Exposure and Endpoint Timeline
Study Week

Exposure Stage Key

Endpoints

Fecundity | x [ x Jx |x X

Ferulization Success X 1X X

Adult Survival X | X X

&SI

Length

Nuptlal Tubercle Scores
Viteltogenin (VTG concentration)
Histopathology

Study Week | 1 21344 5

PO X ix i =

Da
Compt

+

a
ation

This change is being made to include the endpoint of histopathology of the gonads and thyroids of the
fish. .

Saction 2.5.2 ~ Water Quality Parameters
The protocol states that the specific conductance, hardness and alkafinity will be measured in one
replicate of one test concentration and controt on day 0 and weekly thereafter.

This is being revised to state that the conductivity, hardness and alkadinity wilt be measured in one
replicate of one test concentration and control on day 0 and weekly thereafter.

This change is being made to have conductivity rather than specific conductance measured.

Section 2.6.8 — Histopathology of Fish Gonads
‘This entire section is being replaced with the following:

Section 2.6.9 - Histopathology of Fish Gonads and Thyroids

Histopathology will be conducted on all fish of each treatment and controls, All specimens will be shipped
in Nalgene containers filled with 10 % formalin fixative to the histopathology laboratory. Gonads and
thyroids will be fixed at Smithers Viscient prior to shipment for histopathology. Additional preparation
required for histology (i.e. impregnation with paraffin and microtomy} will be performed by the histology
laboratory. Histopathological procedures and evaluations will be conducted by Experimental Pathology
Laboratories {EPL), Sterling, VA, USA according to Wolf (2015}
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This change is being made to include the histopathology of the thyroids.

None of the above changes will have a negative impact on the study.

Approval Signatures:
/ %’
7

13784.6120 amendment #1
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Joseph Maripi
Smithers Viggient Study Director

Vet Boom

Effective Date

2 SEP 2016

Study Sponsor Representative

Date
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SMITHERS

VISCIENT

PROTOCOL AMENDMENT
Amendment No.: 2
Protocol Title: Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow
(Pimephales promelas) Following OCSPP 890.1350 and OECD 229 Guidelines
Study Sponsor: U.S. Environmental Protection Agency
Test Substance: 2-ethylhexyl paraben
Study No.: 13784.6120
Amendment:

Section 2.6.9 - Histopathology of Fish Gonads and Thyroids

The protocol states histopathology will be conducted on all fish of each treatment and controls. Al
specimens will be shipped in Nalgene containers filled with 10% formalin fixative to the histopathology
laboratory. Gonads and thyroids will be fixed at Smithers Viscient prior to shipment for histopathology.
Additional preparation required for histology (i.e., impregnation with paraffin and microtomy) will be
performed by the histology laboratory. Histopathological procedures and evaluations will be conducted
by Experimental Pathology Laboratories (EPL), Sterling, VA, USA according to Wolf (2015).

This section will be amended to:

Histopathology on fish gonads will be conducted on all fish of each treatment and controls.
Histopathology of fish thyroids will be performed on four males and four female fish from each
concentration. One male and one female from each of the four replicate tanks will be examined for thyroid

histopathology.

All specimens will be shipped in Nalgene containers filled with 10% formalin fixative fo the histopathology
Jaboratory. Gonads and thyroids will be fixed at Smithers Viscient prior to shipment for histopathology.
Additional preparation required for histology (i.e., impregnation with paraffin and microtomy) will be
performed by the histology laboratory. Histopathological procedures and evaluations will be conducted
by Experimental Pathology Laboratories (EPL), Sterling, VA, USA according to Wolf (2015).

This change is being made to clarify the fish being sampled for thyroid histopathology.

None of the above changes will have a negative impact on the study.

Approval Signatures:
y/%‘; ' “ O 7L/£
LA

Joseph Marini ‘g Effective Date
Smithers Viscientbtudy Director
W\ o Y pcT 20/
Study Sponsor Representative Date
Page 1 of 1
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SMITHERS

VISCIENT

PROTOCOL AMENDMENT
Amendment No.; 3
Protocol Title: Protocol for Conducting & Short-Termy Reproduction Assay with Fathead Minnow
{Fimephales promelas) Following OPPTS 890.1350 and QECD 229 Guidelines
Study Sponsor: 1.8, Environmental Protection Agency
Test Substance: 2-ethylhexyi paraben
Study No.: 13784.6120
Ameandment:

Section 2.6.9 - Histopathology of Fish Gonads and Thyroids

The protoco! states histopathology of fish thyroids will be performed on four males and four female fish
from each concentration. One male and one female from each of the four replicate tanks will be examined
for thyroid histepathology.

Based on a request in the Addendum fo the Statement of Work For Task Order 14 (May, 2016), this is
baing revised fo state histopathology of fish thyroids will foliow a step-wise approach, reading, if possible,
one male and one female fish from each replicate vessel from the high and control groups only. Then, if
positive results are observed in the high or control groups, the pathologist will read one male and one
fermale fish from each replicate of the remaining concentration groups {if possible, a total of four male and
four female fish per concentration). All fish that have thyroid histopathelogy will be selecied randomly
within a replicate vessel,

Section 2.6.9 - Histopathology of Fish Gonads and Thyroids

The protocol states histopathological procedures and evaluations will be conducted by Experimental
Pathology Laboratories (EPL), Sterling, VA, USA according to Wolf (2015).

Thig is being revised to state thaf histopathological procedures and evaluations will be conducted by
Experimental Pathology Laboratories {EPL), Sterling, VA, USA, Gonad histopathology procedures will be
conducted according to Appendix E of the OPPTS 850.1350 guideline (U.S. EPA, 2009). Thyroid
histopathology procedures will be conducted according fo the OECD Series on Testing and Assessment

No. 82 {OECD, 2007).

This change is being made to remove the reference to Wolf {2015).

Section 5.0 - Sample Disposal

The protoco! states all study specimens and /or samples collected during the study, and fest materials
and reference standards etc., provided by the sponsor, client or customer, will sither be retumed to the
originator, shipped to a third party archival facility on behalf of the study sponsor who will incur the cosis
of shipping and archival, or disposed on according to SMV S0Ps,

This section will be amended lo:

Per Sponsor, following study finalization, specimens remaining at Smithers Viscient, Wareham, MA, and
embedded tissues or specimens maintained by EPL will be disposed of in accordance with QMP,.QAPP,

Page 1 of2
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and respective facility SOPs. All slides produced during the histopathological analyses wili be stored af
EFL untll study finallzation. After study finalization, all slides will be shipped to the sponsor at the address
halow.

Sharlene R. Matten, Ph.D.

Senior Biologist, US EPA

Exposure Assessment Coordination and Policy Division
Office of Science Coordination and Policy

1200 Pennsylvania Ave., N.W., Mall Code 7203M
Washington, D.C. 20480 Tel 202-564-0130

e-mail: matien shatlene@epa gov

This changs is being made to provide specific archive location for slides produced by study no.
13784.6120 and disposal Instructions following study finalization for specimens remaining at Smithers
Viscient and embedded tissues or specimens mainiained at EPL.

Saction 9.0 — Referances
The following reference is being removed from thig section:

Wolf, J. 12 Aug 2015. Draft Procedures for EDSP Studies. EPL (Experimental Pathology Laboratories,
{nc.) intemnal document.

The following reference is being revised to state the following:

QECD. 2007a. Prefiminary Draft Guideline — The Fish Screening Assay for Endocrine Active Substances.
As of the OECD EDTA VMG-Eco (23-24 January 2007). :

The following reference is being added to this section:

QECD, 2007. OECD Series on Testing and Assessment No, 82: Guidance Document of Amphibian
Thyroid Histology. OECD, Paris, France.

None of the above changes will have a negative impact on the study.
Approval Sighatures:
</li/] W/k\& /3 S"GJH7
T L= By S

Joseph Marini 7 Effective Date
Smithers ViscienkStudy Director

ik (Begmm /3 sep 2077

Study SponsorRepresentative Date

O Correchoa oF *]/“j%‘j@uj v Fﬁ/ vazy U TP Q- SUPINE S 4 g IS sp+] 7



Smithers Viscient Study No. 13784.6120 Page 105

‘f’-”” SMITHERS

b)) v is Ccio NT

PROTOCOL AMENDMENT
Amendment No.: 4
Protocol Title: Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow
(Fimephales promelas) Following OCSPP §90.1350
Study Sponsor: U.S. Envircnmental Protection Agency
Test Substance: 2-ethylhexyl paraben
Study No.: 13784.8120
Amendment:
Protocol Title:

The protocol title is being revised to the following:

Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow {Pimephales promelas)
Following OCSPP 890.1350

Section 1.0 - Objective
The protocol states the following:

This protocol describes the procedures to be used in the performance of a short-term assay with fathead
minnow (Fimephales promelas) based on the protocot developed by Ankley et al. (2001) and meets the
requirements of the OPPTS 890.1350 and OECD 229 guidelines for the fish short-term reproduction assay
(FSTRA).

This is being revised to state the following:

This protocol describes the procedures to be used in the performance of a short-term assay with fathead
minnow (Pimephales promelas) based on the proteco! developed by Ankley et al. {2001) and meets the
requirements of the OPPTS 880.1350 for the fish short-term reproduction assay {FSTRA).

Section 8.0 — References
The following reference is being removed from this section:

OECD. 2009, Fish Short Term Reproduction Assay. OECD Guideline for the Testing of Chemicals: Test
No. 228, Paris, France. 40 pp.

All of the above changes are being made to remove the OECD 228 guidefine from the protocol.

None of the above changes wil have a negative impact on the sfudy,

Approval Signatures:

) &), )
Y /Efetys
Joseph Marini S/ rorry Effective Dale
Smithers Viscient Study Director
Vinest™ loep~— /6 FE820f8
Study Sponsor Refiresentative Cate
Page 1of 1
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PROTOCOL AMENDMENT
Amendment No.: 5
Protocol Title: Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow
(Pimephales promelas) Following OCSPP 890.1350 and CECD 229 Guidelines
Study Sponsor: U.S. Environmental Protection Agency
Test Substance: Z-ethylhexy! paraben
Study No.: 137846120
Amendment:

Protocol Title:
The protocol title is being revised to the following:

Protocot for Conducting a Short-Term Reproduction Assay with Fathead Minnow (Pimephé!es promelas)
Faollowing OCSPP 890.1350 and OECD 229 Guidelines

Section 1.6 - Objective
The protocot states the following:

This protoco! describes the procedures to be used in the performance of a short-term assay with fathead

minnow {Fimephales promelas) based on the protocol developed by Ankley et al, (2001) and mests the
requirements of the OPPTS 8920.1350 for the fish short-term reproduction assay (FSTRA),

This is being revised fo state the following:
This protocol describes the procedures to be used in the performance of a short-erm assay with fathead
minnow (Pimephales promelas) based on the protocol developed by Ankiey et al. (2001} and meets the

requirements of the OPPTS 8980.1350 and OECD 228 guidelines for the fish short-term reproduction
assay (FSTRA).

Section 9.0 ~ References
The following reference is being added to this section:

QOECD. 2008. Fish Short Term Reproduction Assay, OECD Guidefing for the Testing of Chemicals: Test
No. 229. Paris, France. 40 pp.

All of the above changes are being made {0 add the OECD 228 guideline to the protocol.

None of the above changes will have a negative impact on the study.

Approval Signatures.

e ) ;W,@ Mgt ®
Joseph B Marinl . Effective Date
Smithers Viscient Study Director

VihizdD) (B r— 2 MAR 2018

Study Sponqg/Represemative Date

Page 1 of 1
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PROTOCOL AMENDMENT
Amendment No.: 5]
Protocol Title: Protoce! for Conducting & Short-Term Reproduction Assay with Fathead Minnow
{Pimephales promelas) Foliowing OPPTS 890.1350 and OECD 229 Guidelines
Study Sponsor: U8, Environmsntal Protection Agency
Test Substance: 2-ethythexy! paraben
Study No.: 13784.6120
Amendment:

Prototol Tle:
The protocol title is the following:

Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow {RPimephales promeias)
Following OCSPP 890.1350 and OECD 228 Guidelines

The protoco! fitle is being revised to the following:

Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow (Pimephales promelas)
Foliowing OPPTS 890,1350 and OECD 229 Guidelines

This change is being made {0 present the guidetine followed as OPPTS rather than OCSPP.

Nene of the above changes will have a negative impact on the study.

=y
(V ﬁ%’/‘* t?/lqm’/?
Joseph P, Marini / / Effective Date
Smithers Viscient §tudy Director

Vit freor— - SMPR2/%

Study Sponsor Representative Date

Approval Signatures:

Page 1 of 1

Smithers Visclent LLG 790G Main Streef | Wareham, MA G2571 | p 508.285.2550
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Reported Date: 19-Oct-16
ANALYTICAL REPORT P ?
CLIENT: Smithers Viscient - Client Sample ID: 09.16-02 Frozen Brine
Lab Order: 1609129 Collection Date: 9/22/2016 9:15:00 AM
Project: New Lot Analysis Date Received: 9/22/2016
Lab ID: 1609129-002 Matrix: OTHER
Analyses Result RL Qual Units DF Date Analyzed
POLYCHLORINATED BIPHENYLS - SW8082 Analyst: DM
Prep Method: (SW3545A) Prep Date: 9/27/2016 12:27:57 PM
Aroclor 1016 ND 417 pglKg-dry 1 9/28/2016
Aroclor 1221 ND 833 po/Kg-dry 1 9/28/2016
Aroclor 1232 ND 417 pg/Kg-dry q 9/28/2016
Aroclor 1242 ND 417 palKg-dry 1 9/28/2016
Aroclor 1248 ND 417 wgKg-dry 1 9/28/201€
Aroclor 1254 ND 417 Hg/Kg-dry 1 9/28/2016
Aroclor 1260 ND 417 ug/Kg-dry 1 9/28/2016
Surr: Decachlorobiphenyl Sig 1 62.0 30-150 %REC 1 9/28/20116
Surr: Decachiorobiphenyl Sig 2 62.0 30-150 %REC 1 B8/28/2016
Surr: Tetrachloro-m-Xylene Sig 1 84.0 30-150 %REC 1 9/28/2016
Surr: Tetrachloro-m-Xylene Sig 2 98.0 30-150 %REC 1 8/28/2016
TOTAL METALS BY ICP - SW6010B Analyst: QS
Prep Method: (SW3050B) Prep Date: 9/28/2016 2:19:02 PM
Aluminum 2730 39.3 mg/Kg-dry 1 9/28/2016
Antimony ND 38.3 my/Kg-dry 1 8/28/2016
Arsenic ND 39.3 mg/Kg-dry 1 /2812016
Barium ND 39.3 mg/Kg-dry 1 9/28/2016
Beryllium MND 11.8 mglKg-dry 1 9/28/2016
Boron 44.5 39.3 mp/Kg-dry 1 ©/28/2016
Cadmium ND 7.86 mgfKg-dry 1 8/28/2016
Calcium 2320 38.3 mg/Kg-dry 1 9/28/2016
Chromium ND 39.3 mg/Kg-dry 1 9/28/2016
Cobalt ND 38.3 mg/Kg-dry 1 8/28/2016
Copper ND 398.3 mag/Kg-dry 1 9/28/2018
Iron 3480 157 mg/Kg-dry 1 9/28/2016
Lead ND 39.3 mg/Kg-dry 1 9/28/2016
Lithium ND 39.3 mg/Kg-dry 1 8/28/2016
Magnesium 3490 30.3 mg/Kg-dry 1 B8/28/2016
Manganase 136 39.3 mg/Kg-dry 1 8/28/20168
Molybdenum ND 38.3 mg/Kg-dry 1 9/28/2016
Nickel ND 38.3 mg/Kg-dry 1 9/28/2018
Potassium 10400 197 mg/Kg-dry 1 9/28/2016
Selenium ND 39.3 mg/Kg-dry 1 9/28/2016
Qualifiers: B Analyte detected in the associated Method Blank BRL Below Reporting Limit
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit
RL Reporting Limit 8  Spike Recovery outside recovery limits

GeoLabs, Inc,

45 Johnson Lane ~ Braintree MA 02184 ~ 781 848 7844 ~ 781 848 7811

DF = Dilution Factor
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ANALYTICAL REPORT Rbproxtod Dare: 100t
CLIENT: Smithers Viscient Client Sample ID: 09.16-02 Frozen Brine
Lab Order: 1609129 Collection Date: 9/22/2016 9:15:00 AM
Project: New Lot Analysis Date Received: 9/22/2016
Lab ID: 1609129-002 Matrix: OTHER
'A.nalyses Result RL Qual Units DF Date Analyzed
TOTAL METALS BY ICP - SW6010B Analyst: QS
Prep Method: (SW3050B) Prep Date: 9/28/2016 2:19:02 PM
Silver ND 39.3 mg/Kg-dry 1 9/28/2018
Strontium ND 39.3 mg/Kg-dry 1 9/28/2018
Vanadium ND 38.3 mg/Kg-dry 1 9/28/20186
Zino 115 39.3 mg/Kg-dry 1 9/28/2016
MERCURY - SW7471A Analyst: EC
Prep Method: (SW7471A) Prep Date:  9/28/2016 3:30:03 PM
Mercury ND 0.692 mg/Kg-dry 1 9/28/2016
PESTICIDES - SW8081A Analyst: SUB
Prep Method: Prep Date: 9/23/2016
4,4'-DDD ND 458 ug/Kg-dry 2 9/29/2016
4,4-DDE ND 458 pglKg-dry 2 8/29/2018
4.4-DDT ND 458 uglKg-dry 2 9/29/2016
alpha-BHC ND 458 _pg!Kg-dry 2 8/29/2016
beta-BHC ND 458 pa/Kg-dry 2 9/29/2016
Chlordane ND 2250 Hg/Kg-dry 2 9/29/2018
delta-BHC ND 458 ua/Kg-dry 2 9/29/2016
Dieldrin ND 225 Hg/Kg-dry 2 9/29/2016
Endosulfan | ND 468 pg/Kg-dry 2 9/28/2016
Endosulfan I} ND 458 Hg/Kg-dry 2 9/29/2016
Endosulfan Sulfate ND 458 Ha/Kg-dry 2 9/29/2018
Endrin ND 458 pg/Kg-dry 2 9/28/2016
Endrin Aldehyde ND 458 Hg/Kg-dry 2 9/29/2018
Endrin Ketone ND 458 HafKg-dry 2 9/29/20186
gamma-BHC ND 91.7 HglKg-dry 2 929/2018
Heptachlor ND 458 Hg/Kg-dry 2 9/29/2016
Heptachlor Epoxide ND 458 Hg/Kg-dry 2 9/29/2016
Methoxychlor ND 2250 ug/Kg-dry 2 9/29/2018
Toxaphene ND 9170 Hg/Kg-dry 2 9/29/2018
Surr: Decachlorobiphenyl 62.0 41-142 hHREC 2 9/26/2018
Surr: Tetrachioro-m-Xylene 111 42-126 %REC 2 9/29/2016

Qualifiers:

B

E

J
RL

‘Value above quantitation range
Analyte detected below quantitation limits
Reporting Limit

Analyte detected in the associated Method Blank

Geolabs, Inc,

BRL Below Reporting Limit

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit

5  Spike Recovery outside recovery limits

45 Johnson Lane ~ Braintree MA 02184 ~ 781 848 7844 ~ 781 848 7811

DF = Dilution Factor
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ANALYTICAL REPORT Iepousd Date Deckhlo
CLIENT: Smithers Viscient Client Sample ID: 09.16-02 Frozen Brine
Lab Order: 1609129 Collection Date: 9/22/2016 9:15:00 AM
Project: New Lot Analysis Date Received: 9/22/2016
Lab ID: 1609129-002 Matrix: OTHER
Analyses Resnlt RL Qual Units DF Date Analyzed
PESTICIDES - SW8081A Analyst: SUB
Prep Method: Prep Date: 9/23/2016
NOTES:
Analyzed by Phoenix Environmental Laboratories MA-CT-007
ORGANOPHOSPHOROQUS PESTICIDES - SW8141 Analyst: SUB

Prep Method: Prep Date: 9/23/2016
Adachlar ND 2250 HgfKg-dry 1 9/30/2016
Afrazine ND 2250 pgl/Kg-dry 1 9/30/2016
Azinphos Methyl ND 2250 HaKg-dry 1 9/30/2016
Diazinon ND 2250 HglKg-dry 1 /30/2016
Disulfoton ND 2250 pofKg-dry 1 9/30/2016
Malathion ND 2250 pafKg-dry 1 9/30/2016
Simazine ND 2250 HofKg-dry 1 9/30/2016
MNOTES:
Analyzed by Phoenix Environmental Laboratories MA-CT-007
Qualifiers: B Analyte detected in the associated Method Blank BRL Below Reporting Limit
E  Value above quantitation range H Holding times for preparation or analysis exceeded
}  Analyte detected below quantitation limits ND  Not Detected at the Reporting Limit
RL Reporting Limit S  Spike Recovery outside recovery limits
GeoLabs, Inc.

45 Johnson Lane ~ Braintree MA 02184 ~ 781 848 7844 ~ 781 §48 7811

DF = Dilution Factor
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Clake Fish Food (Semu P | s+ s D@ Tpfroves For Use 4B IpH

Reported Date: 30-Aug-16

45 Johunson Lane ~ Braintree MA 02184 ~ 781 848 7844 ~ 781 848 7811

DF = Dilution Factor

ANALYTICAL REPORT
CLIENT: Smithers Viscient Client Sample ID: 08.16.03 FFF Sera Vipan
Lab Order: 1608097 Collection Date: 8/17/2016 11:30:00 AM
Project: New Lot Analysis Date Received: 8/17/2016
Lab ID: 1608097-001 Matrix: OTHER
Analyses Result RL Qual Units DF Date Analyzed
POLYCHLORINATED BIPHENYLS - SW8082 Analyst: DM
Prep Method: Prep Date: 8/22/2016 11:54:08 AM
Aroclor 1016 ND 52.6 ug/Kg-dry 1 8/27/2016
Aroclor 1221 ND 105 pg/Kg-dry 1 8/27/2016
Aroclor 1232 ND 52.6 ugfKg-dry 1 8/27/2016
Aroclor 1242 ND 52.6 Hg/Kg-dry 1 8/27/2016
Arcclor 1248 ND 52.6 Hg/Kg-dry 1 8/27/2016
Aroclor 1254 ND 52,6 Hg/Kg-dry 1 8/27/20186
Aroclor 1260 ND 52.6 pg/Kg-dry 1 8/27/2016
Surr: Decachlorobiphenyl Sig 1 1565 30-150 S  %REC 1 8/27/2016
Surr: Decachlorobiphenyl Sig 2 168 30-150 § %REC 1 8/27/2016
Surr: Tefrachloro-m-Xylene Sig 1 157 30-150 S  %REC 1 8/27/2016
Surr: Tetrachloro-m-Xylene Sig 2 183 30-150 8 %REC 1 8/27/2016
TOTAL METALS BY ICP - SW6010B Analyst: QS
Prep Method: {SW3050B) Prep Date: 8/19/2016 1:17:56 PM
Aluminum 744 5.09 mg/Kg-dry 1 8/26/2016
Anfimony ND 5.09 mg/Kg-dry 1 8/26/2016
Arsenic ND 5.09 mg/Kg-dry 1 8/26/2016
Barium 13.9 5.09 mg/Kg-dry 1 8/26/2016
Beryilium ND 1,53 mg/Kg-dry 1 8/26/2016
Beron 12.6 5.09 mg/Kg-dry 1 8/26/2016
Cadmium ND 1.02 mg/Kg-dry 1 8/26/2016
Calcium 28300 500 mg/Kg-dry 100 8/26/2016
Chromium ND 5.09 mg/Kg-dry 1 8/26/2016
Cobalt ND 5.09 mg/Kg-dry 1 8/26/2016
Copper 10.9 5.09 mg/Kg-dry 1 8/28/2016
Iron 1280 204 mg/Kg-dry 10 8/26/2016
Lead ND 5.09 mg/Kg-dry 1 8/26/2016
Lithium ND 5.08 mg/Kg-dry 1 8/26/2016
Magnesium 1750 50.9 mg/Kg-dry 10 8/26/2016
Manganese 14.0 5.08 mg/Kg-dry 1 8/26/2016
Molybdenum ND 5.09 mg/Kg-dry 1 8/26/2016
Nickel ND 5.09 mg/Kg-dry 1 8/26/2016
Potassium 12500 509 mg/Kg-dry 100 8/26/2016
Selenium ND 5.08 mg/Kg-dry 1 8/26/2016
Qualifiers: B Analyte detected in the associated Method Blank BRL Below Reporting Limit
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
¥ Analyte detected below guantitation limits ND Not Detected at the Reporting Limit
RL Reporting Limit S  Spike Recovery outside recovery limits
GeolLabs, Inc.
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Reported Date: 30-Aug-16

ANALYTICAL REPORT
CLIENT: Smithers Viscient Client Sample ID: 08.16.03 FFF Sera Vipan
Lab Order: 1608097 Collection Date: 8/17/2016 11:30:00 AM
Project: New Lot Analysis Date Received: 8/17/2016
Lab ID: 1608097-001 Matrix: OQTHER
Analyses Result RL Qual Units DF  Date Analyzed
TOTAL METALS BY ICP - SW6010B Analyst QS
Prep Method:  (SW3050B) Prep Date:  8/19/2016 1:17:56 PM
Silver ND 5.09 mg/Kg-dry 1 8/26/2016
Strontium 134 50.9 mg/Kg-dry 10 B/26/2016
Vanadium ND 5.09 mg/Kg-dry 1 8/26/2016
Zing 71.9 5.09 mg/g-dry 1 B/26/2016
MERCURY - SW7471A Analyst: EC
Prep Method: (SWT7471A) Prep Date: B/23/2016 4:33:41 PM
Mercury ND 0.0874 mg/Kg-dry 1 B/23/2016
PESTICIDES - SW8081A Analyst: SUB
Prep Method: Prep Date: 8/18/2016
4,4-DDD ND 34.0 pg/Kg-ary 2 8/22/2016
4,4°-DDE ND 34.0 pa/Kg-dry 2 8/22/2016
4,4"DDT ND 34.0 ug/Kg-dry 2 8/22/2016
alpha-BHC ND 340 pglKg-dry 2 8/22/2016
beta-BHC ND 34.0 Ha/Kg-dry 2 B/22/2016
Chlordane ND 170 Ha/Kg-dry 2 8/22/2018
delta-BHC ND 34.0 ugiKg-dry 2 8/22/2016
Dieldrin ND 17.0 ugfKg-dry 2 8/22/2016
Endosulfan | ND 34.0 ugfKg-dry 2 8/22/20186
Endosulfan i ND 34.0 ng/Kg-dry 2 8/22/2016
Endosuifan Sulfate ND 34.0 uglKg-dry 2 8/22/2016
Endrin ND 34,0 ugiKg-dry 2 8/22/2016
Endrin Aldehyde ND 34.0 pglKg-dry 2 B/22/2016
Endrin Ketone ND 34.0 pa/Kg-dry 2 8/22/2016
gamma-BHC ND 6.80 ug/Kg-dry 2 8/22/2016
Heptachlor ND 34.0 ug/Kg-dry 2 8/22/2016
Heptachlor Epoxide ND 34.0 Hg/Kg-dry 2 8/22/2016
Methoxychlor ND 170 ug/Kg-dry 2 8/22/2016
Toxaphene ND 680 Hg/Kg-dry 2 8/22/2016
Surr: Decachlorebiphenyl 62.0 41-142 %REC 2 8/22/2016
Surr: Tetrachloro-m-Xylene 75.0 42-126 %REC 2 8/22/2016
Qualifiers: B Analyte detected in the associated Method Blank BRL Below Reporting Limit
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit
RL Reporting Limjt 8  Spike Recovery outsids recovery limits
GeoLabs, Inc.

45 Johnson Lane-—Brat_mreeMA 02184 ~ 781 848 7844 ~ 781 848 7811

DF = Dilution Factor
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Reported Date: 30-Aug-16

ANALYTICAL REPORT
CLIENT: Smithers Viscient Client Sample HD: 08.16.03 FFF Sera Vipan
Lab Order: 1608097 Collection Date: 8/17/2016 11:30:00 AM
Project: New Lot Analysis Date Received: 8/17/2016
Lab ID: 1608097-001 Matrix: OTHER
Analyses Result RL Qual Units DF Date Analyzed
PESTICIDES - SW8081A Analyst: SUB
Prep Method: Prep Date: 8/18/2016
NOTES:
Analyzed by Phoenix Environmental Laboratories M-CT007
ORGANOPHOSPHOROUS PESTICIDES - SW8141 Analyst: SUB
Prep Method: Prep Date: 8/18/2016
Alachlor ND 1600 Ho/Kgdry 10 8/22/2016
Atrazine ND 1600 vo/Kg-dry 10 8/22/2016
Azinphos Methy! ND 1600 Hg/Kg-dry 10 8/22/2016
Diazinon ND 1600 ugfKg-dry 10 8/22/2016
Disulfoton ND 1600 Hg/Kg-dry 10 8/22/2016
Malathion ND 1600 uo/Kg-dry 10 8/22/2016
Simazine ND 1600 Hg/Kg-dry 10 8/22/2016
NOTES:

Analyzed by Phoenix Environmental Laboratories M-CT007

Qualifiers: B Analyte detected in the associated Method Blank BRL Below Reporting Limit
E  Value above quantitation range H  Holding times for preparation or analysis excecded
J Analyte detected below quantitation limits ND  Not Detected at the Reporting Limit
RL Reporting Limit S Spike Recovery outside recovery limits
GeoLabs, Inc.

45 Johnson Lane ~ Braintree MA 02184 ~ 781 848 7844 ~ 751 843 7811

DF = Dilution Factor
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Reported Date: 30-Aug-16

ANALYTICAL REPORT
CLIENT: Smithers Viscient Client Sample ID: 08.16.03 FFF Sera Vipan
Lab Order: 1608097 Collection Date: 8/17/2016 11:30:00 AM
Project: New Lot Analysis Date Received: 8/17/2016
Lab ID; 1608097-001 Matrix: OTHER
Analyses Result RL Qual Units DF Date Analyzed
POLYCHLORINATED BIPHENYLS - SW8082 Analyst: DM
Prep Method: (SW3545A) Prep Date: 8/22/2016 11:54:08 AM
Aroclor 1016 ND 52.6 Hg/Kg-dry 1 8/27/2016
Aroclor 1221 ND 108 Hg/Kg-dry 1 8/27/2016
Aroclor 1232 " ND 52.8 Hg/Kg-dry 1 8/27/2016
Aroclor 1242 ND 52.8 Hg/Kg-dry 1 8/27/2016
Aroclor 1248 ND 52.6 Hg/Kg-dry 1 8/27/2016
Aroclor 1254 ND 52,6 Hg/Kg-dry 1 8/27/2016
Aroclor 1260 ND 52.8 HolKg-dry 1 8/27/2016
Surr: Decachlorobiphenyl Sig 1 166 30-150 S %REC 1 8/27/2016
Surr: Decachlorobiphenyl Sig 2 168 30-150 S  %REC 1 8/27/2016
Surr: Tetrachloro-m-Xylene Sig 1 167 30150 S  %REC 1 8/27/2016
Surr: Tetrachloro-m-Xylene Slg 2 183 30150 § %REC 1 8/27/2016
TOTAL METALS BY ICP - SW6010B Analyst: QS
Prep Method: (SW3050B) Prep Date: 8/19/2016 1:17:56 PM
Aluminum 744 5.009 mg/Kg-dry 1 8/26/2016
Antimony ND 5.09 mg/Kg-dry 1 8/26/2016
Arsenic ND 5.09 mg/Kg-dry 1 8/26/2016
Barium 13.9 5.09 mg/Kg-dry 1 8/26/2016
Beryllium ND 1.53 mg/Kg-dry 1 8/26/2016
Boron 12.6 5.09 mg/Kg-dry 1 8/26/2016
Cadmium ND 1.02 mg/Kg-dry 1 8/26/2016
Calcium 28300 509 mg/Kg-dry 100 8/26/2016
Chrornium ND 5.09 mg/Kg-dry 1 8/26/2016
Cobalt ND 5,09 mg/Kg-dry 1 8/26/2016
Caopper 10.9 5.00 mg/Kg-dry 1 8/26/2016
Iren 1290 204 mg/Kg-dry 10 8/26/2016
Lead ND 5.09 mg/Kg-dry 1 8/26/2016
Lithium ND 5.09 mg/Kg-dry 1 8/26/2016
Magnesium 1750 50.9 mg/Kg-dry 10 8/26/2016
Manganese 14.0 5.00 mg/Kg-dry 1 8/26/2016
Molybdenum ND 5.09 mg/Kg-dry 1 8/26/2016
Nickel ND 5.09 mg/Kg-dry 1 8/26/2016
Potassium 12500 509 mg/Kg-dry 100 8/26/2016
Sefenium ND 5.09 mg/Kg-dry 1 8/26/2016
Qualifiers: B Analyte detected in the associated Method Blank BRL Below Reporting Limit
E  Value above quantitation range H  Holding times for ion or analysis ded
3 Analyte detected below quantitation limits ND Not Detected at the Reporting Limit
RL Reporting Limit S  Spike Recovery outside recovery limits
GeoLabs, Inc.

45 Johnson Lane ~ Braintree MA 02184 ~ 781 848 7844 ~ 781 848 7811

DF = Dilution Factor
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Reported Date: 30-Aug-16

ANALYTICAL REPORT
CLIENT: Smithers Viscient Client Sample ID: 08.16.03 FFF Sera Vipan
Lab Order: 1608097 Collection Date: 8/17/2016 11:30:00 AM
Project: New Lot Analysis Date Received: 8/17/2016
Lab ID: 1608097-001 Matrix: OTHER
Analyses - Result RL Qual Units DF Date Analyzed
TOTAL METALS BY ICP - SW60108 Analyst: QS
Prep Method: (SW3050B) Prep Date: 8/19/2016 4:17:56 PM
Silver ND 5.00 mg/Kg-dry 1 812612016
Strontium 134 50.9 mg/Kg-dry 10 8/26/2016
Vanadium ND 5.09 mg/Kg-dry 1 8/26/2016
Zinc 71.9 5.09 mg/Kg-dry 1 8/26/2016
MERCURY - SW7471A Analyst: EC
Prep Method: (SWT7471A) Prep Date: 8/23/2016 4:33:41 PM
Mercury ND 0.0874 mg/Kg-dry 1 8/23/2018
PESTICIDES - SW8081A Analyst: SUB
Prep Method: Prep Date: 8/18/2016
4,4°-DDD ND 340 |_.|gl Kg-dry 2 8/22/2016
4.4°-DDE ND 34.0 pglKg-dry 2 8/22/2016
4,4'-DDT ND 340 g/Kg-dry 2 8/22/2016
alpha-BHC ND 34.0 ug/Kg-dry 2 8/22/2016
beta-BHC ND 34.0 Hg/Kg-dry 2 8/22/2016
Chlordane ND 170 Hg/Kg-dry 2 8/22/2016
delta-BHC ND 34.0 jg/Kg-dry 2 8/22/2016
Dieldrin ND 17.0 pgfKg-dry 2 8/22/2016
Endosulfan | ND 34.0 vg/Kg-dry 2 8/22/2016
Endosulfan [} ND 34.0 ug/Kg-dry 2 8/22/2016
Endosulfan Sulfate ND 34.0 HafKg-dry 2 8/22/2016
Endrin ND 34.0 Hg/Kg-dry 2 8/22/2016
Endrin Aldehyde ND 34.0 Ha/Kg-dry 2 8/22/2016
Endrin Ketone ND 34.0 ug/Kg-dry 2 8/22/2016
gamma-BHC ND 6.80 ug/Kg-dry 2 8/22/2016
Heptachior ND 34.0 Mg/Kg-dry 2 8/22/2016
Heptachlor Epoxide ND 34.0 ug/kg-dry 2 8/22/12016
Methoxychlor ND 170 ug/Kg-dry 2 8/22/2016
Toxaphene ND 680 pg/Kg-dry 2 81222016
Surr: Decachlorobiphenyt 62,0 41-142 %REC 2 8/22/2016
Surr: Tetrachloro-m-Xylene 75.0 42126 %REC 2 8/22/2016

Qualifiers;

Value above quantitation range

Reporting Limit

B

E

1 Analyte detected below quantitation limits
RL

Analyte detected in the associated Method Blank

GeoLabs, Inc.

BRL Bclow Reporting Limit

H Holding times for preparation or analysis exceeded
ND  Not Detected at the Reporting Limit

S  Spike Recovery outside recovery limits

45 Johnson Lane ~ Braintree MA 02184 ~ 781 848 7844 ~ 781 848 7811

DF = Dilution Factor
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Reported Date: 30-Aug-16

ANALYTICAL REPORT
CLIENT: Smithers Viscient Client Sample ID: 08.16.03 FFF Sera Vipan
Lab Order: 1608097 Collection Date: 8/17/2016 11:30:00 AM
Project: New Lot Analysis Date Received: 8/17/2016
Lab ID: 1608097-001 Matrix: OTHER
Analyses Result RL Qual Units DF Date Analyzed
PESTICIDES - SW8081A Analyst: SUB
Prep Method: Prep Date:  8/18/2016
NOTES:
Analyzed by Phoenix Environmental Laboratorias M-CT007
ORGANOPHOSPHOROUS PESTICIDES - SW8141 Analyst: SUB
Prep Method: Prep Date: 8/18/2016
Alachior ND 1600 pg/Kg-dry 10 822/2016
Atrazine ND 1600 HgfKg-dry 10 8/22/2016
Azinphos Methy! ND 1600 Ho/Kg-dry 10 8/22/2016
Diazinon ND 1600 pg/Kg-dry 10 8/22/2016
Disulfoton ND 1600 Ha/Kg-dry 10 8/22/2016
Malathion ND 1600 uglKg-dry 10 8/22/2016
Simazine ND 1600 po/Kg-dry 10 B/22/2016
NOTES: :

Analyzed by Phoenix Environmental Laboratories M-CT007

Qualifiers: B Agalyte detected in the associated Method Blank BRI. Below Reporting Limit
E  Value above quantitation range H  Holding times for preparation or analysis
J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit
RL Reporting Limit 5  Spike Recovery vutside recovery limits
GeoLabs, Inc.

45 Johnson Lane ~ Braintree MA 02184 ~ 781 848 7844 ~ 781 848 7811

DF = Dilution Factor
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APPENDIX 3 - PRELIMINARY EXPOSURE AND STUDY DATA
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Prior to initiating the definitive exposure, a 96-hour range-finding acute exposure was conducted
at Smithers Viscient exposing fathead minnow under flow-through conditions to nominal
2-ethylhexyl paraben concentrations of 0.062, 0.19, 0.56, 1.7, and 5.0 mg/L, a negative control
and solvent (triethylene glycol) control. These levels were chosen based on available medaka
toxicity data provided by the Study Sponsor. Two replicate aquaria containing a total of

six fathead minnows (two males, four females) each were established for each treatment level
and control. Following 96 hours of exposure, cumulative percent mortality of 92 and 100% was
observed among fathead minnows exposed to the 1.7 and 5.0 mg/L nominal treatment levels,
respectively. No mortality or sub-lethal effects were observed for all remaining treatment levels
(0.062, 0.19, and 0.56 mg/L) or controls. A non-linear regression analysis was performed to
calculate an LCs concentration which was determined to be approximately 1.1 mg/L.
Applicable test guidelines recommend a high concentration of 1/3 of the LCsg value for
definitive tests (U.S. EPA, 2009). However, based on the steep dose response in the range-finder
test and lethal/sub-lethal responses at 1/3 of the LCs, value in other definitive studies with this
test design, a high concentration of 1/5 of the 2-ethylhexyl paraben LCs, value (220 pg/L) was
chosen for the definitive exposure. Based on these results and in consultation with the Study
Sponsor, nominal concentrations of 14, 35, 88, and 220 ug/L and a control were selected for the

definitive exposure.
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Study #:13784.6120
Summary of mortality and sublethal observations of P. promelas to 2-ethyl paraben over 96 hours under flow-through conditions

Nominal b ; Cumulative Mortality and SubLethal Effects
Concentration Replicate ][\i‘s:a;;:d 24 Hour 48 Hour 72 Hour 96 Hour
(mg/L) Mortality | Sublethal® | Mortality | Sublethal' | Mortality | Sublethal® [ Mortality | Sublethal®
A 6 0 0 0 0 0 0 0 0
Control
B 6 0 0 0 0 0 0 0 0
A 6 0 0 0 0 0 0 0 0
Solvent Control
B 6 0 0 0 0 0 0 0 0
A 6 0 0 0 0 0 0 0 0
0.062
B 6 0 0 0 0 0 0 0 0
A 6 0 0 0 0 0 0 0 0
0.19
B 6 0 0 0 0 0 0 0 0
A 6 0 0 0 0 0 0 0 0
0.56
B 6 0 0 0 0 0 0 0 0
A 6 3 3 5 1 5 1 5 1
1.7
B 6 6 0 6 0 6 0 6 0
A 6 6 0 6 0 6 0 6 0
5.0
B 6 6 0 6 0 6 0 6 0

L = lethargic; PL = partial loss of equilibrium; CL = complete loss of equilibrium; B = at bottom of test vessel; S = at solution’s surface;

D = dark; = = none

1=sublethal effects were lethargy and fish on bottom of test vessel.

Table 2. Summary of percent mortality of of P. promelas exposed to 2-ethyl paraben
over 96 hours under flowthrough conditions

Nominal Cumulative Percent Mortality
. Total Number
Concentration -
of fish added 24 Hour 48 Hour 72 Hour 96 Hour
(mg/L)
Control 12 0% 0% 0% 0%
Solvent Control 12 0% 0% 0% 0%
M 0.062 12 0% 0% 0% 0%
i 0.19 12 0% 0% 0% 0%
i 0.56 12 0% 0% 0% 0%
i 1.7 12 75% 92% 92% 92%
5.0 12 100% 100% 100% 100%
Based on nominal concentrations:
NOEC: 0.56 mg/L
LC50: 1.1 mg/L
lowest concentration producing 100% mortality: 5.0 mg/L
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APPENDIX 4 - ANALYTICAL METHODOLOGY
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SUMMARY

Methodology was validated (17 March 2016) to quantify the amount of 2-ethyl paraben present
in recovery samples prepared in freshwater. Recovery samples were initially diluted with
acetonitrile to a concentration of 20/80 acetonitrile/freshwater (v/v). The mid- and high-level
recovery samples were further diluted into the calibration standard range with

20/80 acetonitrile/freshwater (v/v). All recovery samples were analyzed by liquid
chromatography with mass spectrometry detection (LC-MS/MS).

The method was validated by fortification of freshwater with 2-ethyl paraben at concentrations
of 0.200, 125, and 10,000 pg/L. Recoveries averaged 111 + 6.98%, with a limit of quantitation
(LOQ) of 0.135 pg/L. Defined limits for acceptance of quality control sample performance in

subsequent studies were set at 80 to 120%.

EXPERIMENTAL

Equipment
1. Instrument: AB MDS Sciex 4000 mass spectrometer equipped with an AB
MDS Sciex ESI Turbo V source
Shimadzu LC-20AD binary pumps
Shimadzu 20AD/DGU-20A3 vacuum degasser
Shimadzu 20AD/DGU-20A5R vacuum degasser
Shimadzu 20AD/SIL-20ACHT autosampler
Shimadzu CTO-20AC column oven
Shimadzu CBM-20A Communications bus
Analyst version 1.4.2 software for data acquisition
2. Balance: Mettler Toledo XS205
3. Laboratory equipment: Volumetric flasks, graduated cylinders, disposable glass pipets,
positive displacement pipets, autosampler vials with split caps,
and amber glass bottles with Teflon®-lined caps
Reagents
1. Purified reagent water: prepared from a Millipore MilliQ® Direct 8 water
purification system (meets ASTM Type Il requirements)
2. Acetonitrile: EMD, reagent grade
3. Methanol: EMD, reagent grade

4. Dimethyl sulfoxide: Fisher, reagent grade



Smithers Viscient Study No. 13784.6120 Page 123

5. 0.1% Formic Acid in Water: Fisher, reagent grade

6. 0.1% Formic Acid in Acetonitrile: Fisher, reagent grade

Test Substance

The test substance, 2-ethyl paraben, was received on 20 October 2015 from Tokyo Chemical

Industry America, Montgomeryville, Pennsylvania. The following information was provided:

Name: 2-ethyl paraben

Synonyms: 2-ethylhexyl paraben, 2-ethylhexyl 4-hydroxybenzoate
Lot No.: VXGDC

CAS No.: 5153-25-3

Purity: 99.8%

Expiration Date: Not Listed

Upon receipt at Smithers Viscient, the test substance (SMV No. 7928) was stored at room
temperature in a dark, ventilated cabinet in the original container. Concentrations were adjusted

for the purity of the test substance.

PROCEDURES

Liquid Reagent and Mobile Phase Preparation

A 20/80 acetonitrile/freshwater (v/v) liquid reagent solution was typically prepared by
combining 40 mL of acetonitrile and 160 mL of freshwater. The solution was mixed well using

a stir bar and stir plate for five minutes.

A 30/30/40 acetonitrile/methanol/dimethyl sulfoxide (v/v/v) liquid reagent autosampler wash
solution was typically prepared by combining 1500 mL of acetonitrile with 1500 mL of methanol

and 2000 mL of dimethyl sulfoxide. The solution was mixed well prior to use.
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Preparation of Stock Solutions

Primary stock solutions were typically prepared as described in the table below:

Primary Amount _Amount Stock Final Primary St(_Jck _
Stock ID Welgheq (9), ngghed (g),_as Solvent Volume | Concentration Primary Stock Use
Net Weight Active Ingredient (mL) (mg/L)
7928C 0.0501 0.0500 50.0 1000 Secondary stock
solutions
Acetonitrile High-level recovery
7928D 0.0503 0.0502 50.0 1000 samples and secondary
stock solutions

Secondary stock solutions were typically prepared as described in the table below:

Fortifying .
. Volume of Final Stock
Fortifying Stock . Fortification | Volume Stock Stock ID Concentration Stock Use
Stock ID Concentration (mL) (mL) Solvent (mg/L)
(mg/L) 9
7928C 1000 5.00 50.0 7928C-2 100 Ssuot:j{tig(r:]k
Acetonitrile Mid-level
recovery
7928D 1000 5.00 50.0 7928D-2 100 samples and
sub-stock
solution
Sub-stock solutions were typically prepared as described in the table below:
Fortifying .
. Volume of Final Stock
Fscirtlfylng Stock . Fortification Volume Stock Stock ID Concentration Stock Use
ock ID Concentration (mL) (mL) Solvent (ug/L)
(mg/L) Ha
7928C-2 100 0.0500 50.0 Ana Stk 1 100 Calibration standards
Acetonitrile Cowlovel
7928D-2 100 0.0500 50.0 Tech Stk 1 100 ow- ;;’; pﬁgo"ery

All primary and secondary stock solutions were stored refrigerated (2 to 8 °C) in amber glass
bottles fitted with Teflon®-lined caps. Sub-stock solutions were prepared fresh on the day of use

and discarded after use.
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Preparation of Calibration Standards

Calibration standards were prepared in 20/80 acetonitrile/freshwater (v/v) by fortifying with the
100 pg/L sub-stock solution to yield concentrations of 0.100, 0.250, 0.500, 1.00, 1.50, and

2.00 po/L.

Sample Fortification and Preparation

Preparation of Recovery Samples:

Recovery samples were prepared by fortifying freshwater with the test substance to obtain
concentrations of 0.200, 125, and 10,000 pg/L. Each concentration level was produced in
triplicate. In addition, three samples were left unfortified to serve as controls and were diluted in
the same fashion as the low-level recovery samples. The preparation procedure is outlined in the

table below.
sample Stock Fortification Final Volume Fortified
IDp Concentration Volume (mL) Concentration
(mg/L) (mL) (Mg/L)
Control a
AB&C NA NA 16.0 0.00
Low
AB&C 0.100 0.0320 16.0 0.200
Mid
AB&C 100 0.0200 16.0 125
High
AB&C 1000 0.160 16.0 10,000

% NA = Not Applicable

Dilution of Samples:

To minimize the potential for losses of the test substance during processing, the aqueous test

samples were not sub-sampled prior to dilution. The first dilution with acetonitrile was

performed by the addition of acetonitrile to the entire volume of the agueous sample in the

container in which it was fortified to a final composition of 20/80 acetonitrile/freshwater (v/v).

The mid- and high-level recovery samples were subsequently diluted into the calibration

standard range with 20/80 acetonitrile/freshwater (v/v). The dilution procedure is outlined in the

table below.
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Sample Fortified Sample Final Sample Final Sample Final Dilution
IDp Concentration Volume Volume® | Volume | Volume® Volume Volume® Factor
(Hg/L) (mL) (mL) (mL) (mL) (mL) (mL)
Control ¢
AB&C 0.00 16.0 20.0 NA NA NA NA 1.25
Low
AB&C 0.200 16.0 20.0 NA NA NA NA 1.25
Mid
AB&C 125 16.0 20.0 0.125 10.0 NA NA 100
High
AB&C 10,000 16.0 20.0 0.300 10.0 0.0500 10.0 8330

N Diluted with 100% acetonitrile.

¢ NA = Not Applicable

ANALYSIS

Instrumental Conditions

Diluted with 20/80 acetonitrile/freshwater (v/v).

The LC-MS/MS analysis was conducted using the following instrumental conditions:

LC parameters:
Column:
Mobile Phase 1:
Mobile Phase 2:
Gradient:

Run time:

Injector Rinse solvent:
Column temperature:
Sample temperature:
Injection volume:
Retention Time:

MS parameters:
Instrument:
lonization Mode:
lon Spray Voltage:
Scan type:

Q1/Q3 Masses:
Dwell Time:

XBridge C18, 2.5 pm, 2.1 mm x 50 mm
0.1% formic acid in water

0.1% formic acid in acetonitrile

Time Flow rate Solvent  Solvent
(min.)  (mL/min.) A (%) B (%)

0.01 0.350 60.0 40.0
0.50 0.350 60.0 40.0
4.00 0.350 0.0 100
5.00 0.350 0.0 100
5.10 0.350 60.0 40.0
6.10 0.350 60.0 40.0
6.10 minutes

30/30/40 acetonitrile/methanol/dimethyl sulfoxide
40°C

5°C

100 pL

Approximately 3.5 minutes

AB MDS Sciex 4000 mass spectrometer
Positive (+) ESI

5000 V

MRM

251.30/139.20 amu

250 milliseconds
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Source Temperature: 500°C
Curtain Gas: 20.00

lon Source — Gas 1/ Gas 2: 30.0/80.0
Collision Gas: 8.00
Collision Energy: 9.00
Collision Cell Entrance Potential:  4.00
Collision Cell Exit Potential: 11.00
Declustering Potential: 35.00

Preparation of Standard Curve

Two sets of calibration standards were analyzed with each recovery sample set; one set prior to
analysis of the recovery samples and the second set immediately following the analysis of the
recovery samples. Injection of recovery samples and calibration standards onto the

chromatographic system was performed by programmed automated injection.

CALCULATIONS

A calibration curve was constructed by plotting the analyte concentration (ug/L) in the
calibration standards against the peak area of the calibration standards. The equation of the line
(equation 1) was algebraically manipulated to give equation 2. The concentration of the test
substance within each recovery sample was determined using the regression coefficients from the
quadratic equation, the peak area of the recovery sample, and the dilution factor. Equations 2

and 3 were then used to calculate measured concentrations and analytical results.

(1) y:ax2+bx+c

—b+vb% —4aC

(2) DC(¥)= >3

(3) A=DC x DF
where:

y = detector response (peak area) for analyte
a,b,andc = regression constants
DC (x) = detected concentration (ug/L) in the sample
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C = constant ¢ minus the peak area; C =(c-y)
DF = dilution factor (the final sample volume divided by the original
sample volume)
A = concentration of the analyte in the original sample

The limit of quantitation (LOQ) was calculated using the following equation:

—b++vb*-4aC

2a

(4) LOQ st =

(5) LOQ = LOQINST X DFcra

where:
Areais = mean detector response (peak area) of the low concentration
calibration standard (two injections)
a,b,c = regression constants
C = regression constant; C = (c - Areays)
LOQinst =  limit of quantitation on the instrument
DFctre = dilution factor of the control samples (smallest dilution factor used)
LOQ = Ilimit of quantitation reported for the analysis

RESULTS AND DISCUSSION

The mean recovery was 111% with a standard deviation of 6.98%. The limit of quantitation was
0.135 pg/L. The LOQ will vary from one analysis interval to another, since it is dependent upon
the regression of the calibration standards, the peak area of the low standards, and dilution factor
of the controls. These parameters, while relatively constant, do vary somewhat among runs and
produce small variations in the LOQ. Defined limits for acceptance of quality control sample

performance in subsequent studies were set at 80 to 120%.

Analytical results for the recovery of 2-ethyl paraben from freshwater are presented in Table 1A.
Representative chromatograms from the analysis of a calibration standard, recovery sample, and
a control sample are presented in Figure 1A through Figure 3A, respectively. A typical

regression analysis for 2-ethyl paraben is presented in Figure 4A.
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Table 1A. Analytical results for the recovery of 2-ethyl paraben in freshwater
during the method validation.
Sample Fortified Concentration Dilution Analytical Result Percep_t
of Fortified
ID (ug/L) Factor (ug/L) (%)
Control A 0.00 1.25 <0.135% NA®
Control B 0.00 1.25 <0.135 NA
Control C 0.00 1.25 <0.135 NA
Low A 0.200 1.25 0.231 116
Low B 0.200 1.25 0.238 119
LowC 0.200 1.25 0.232 116
Mean: 0.234 117
SD: 0.00400 2.00
% CV: 1.71 1.71
Mid A 125 100 126 101
Mid B 125 100 127 102
Mid C 125 100 137 110
Mean: 130 104
SD: 6.12 4.90
% CV: 4.71 4.71
High A 10,000 8330 11,800 118
High B 10,000 8330 11,000 110
High C 10,000 8330 10,600 106
Mean: 11,100 111
SD: 627 6.27
% CV: 5.63 5.63
Overall Mean: 111
Overall SD: 6.98
% CV: 6.30
N: 9

Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for each
analysis is dependent upon the regression, the area of the low standards and the dilution factor of the controls.
The limit of quantitation for the method validation was 0.135 pg/L.

® NA = Not Applicable

NOTE: Results were calculated using the actual analytical (unrounded) results and not the rounded values
presented in this table.
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Representative chromatogram of a 1.50 pg/L calibration standard
during the method validation with 2-ethyl paraben.

Figure 1A.

"W Sample Name: "SampleD14® Sample ID: "Std 5" File: “6118_Aq MY_17Mari 6.wiff

Peak Name: "2-athyl paraben” Mass(es): "251.3M39.2 amu”

Comment: ™ Annatation: **
Sample Index: 14
Sample Type: Standard
Ceoncentration: 1.50 na/L
Calculated Conc: 1.58 Rg/L 4-0941
Acg. Date: 3/18/201¢
Acg. Time: 1:54:17 AM 351
Modified: No 2,504
Proc. Algorithm: Analyst Classic
Bunching Factor: 1
Noise Threshold: 83.50 cps 3.0ed
Area Threshold: 467.49 cps
Num. Smooths: 1
Sep. Width: 0.20
Sep. Height: 0.01 , 2584
Exp. Peak Ratio: 5.00 %
Exp. Adj. Ratio: 4.00 -
Exp. Val. Ratio:  3.00 - ——
RT Window: 30.0 sec § ’
Expected RT: 3.51 min =
Use Relative RT: No

1.5e4 4
Int. Type: Base To Base
! Retention Time: 3.51 min
Area; 7.0897e+004 counts
Height: 3.22e+004 cps 1.004
Start Time: 3.45 min
End Time: 3.58 min 1
5000.0+ 4.50
200, 245279 3.03 ».'? 77 4.37. .
150 © o i 7 b ot . 481
s 7
it Whage oo
0.0 F—vryr T T . y
1.0 1.5 35 50 &5 6.0
e Time, min___ o
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Figure 2A.

] Sample Name: "Sample024" Sample ID: "mid A" File: "6118_Aqg M;v"_i?Mar'IB.MfP'

the method validation with 2-ethyl paraben.

Representative chromatogram of 125 pg/L recovery sample during

Peak Name: "2-ethyl| paraban® Mass({es): "251.3M139.2 amu"
Comment: "* Annotation: ™

Sample Index: 24
Sample Type: Qc
Concentration: 125, By/L
Calculated Conc: 126. ng/L 4.084
Acgq. Date: 3/18/2016
Acq. Time: 2:59:34 AM
Medified: Yes 3de4
Proc. Algorithm: Analyst Classic
Bunching Factor: 1
Noise Threshold: 93.50 cps 3.084 4
Area Threshold: 467.49° cps
Hum. Smooths: 1 3.51
Sep. Width: 0.20 |
Sep. Height: 0.01 2.5e4
Exp. Peak Ratio: 5.00 %
Exp. Ad]. Ratio: 4.00 =
Exp. Val. Ratio: 3.00 G 2.0ed]
RT Window: 30.0 sec &
Expected RT: 3.51 min E
Use Relative RT: No

1.5e4-
Int. Type: Manual
Retention Time: 3.51 min
Area: 5,7084e+004 counts 1.0ad
Height: 2.3Be+004 cps -8
Start Time: 3.46 min
End Time: 3.61 min l

5000.0 4 4723, 451

163219220 208, 335 B St
B3 S R g e At .
A g \v_‘
= T T T

0.0+ T T T T T T
1.0 1.5 20 25 3.0 35 4.0 4.5 5.0 55
Time, min
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Figure 3A. Representative chromatogram of a control sample during the
method validation with 2-ethyl paraben.

I Samgla Namo: “Sampla019"  Gamgle (D: ‘ot 8" File: '5118_Ag Mv_17Mari6.wi - =
Peak Nama: “2-sthyl paraben® Mass{es): "251.3/139.2 amu® f
Comment: ™ Anmotation: "

Sample Indewx: 19

Sample Type; Qc

Concentration: Q.00 -Tad i

| Calculated Cone: 0.0331 posL 4.004 -

Acg. Date: 371872016 1

Aog. Time: 2:27:28 AM

Modi Fied: Yes 35044

Proc. Algorithm: Analyst Classic

Bunching Facteor:

Woise Threshold: 93.50 cps 3084

Area Threshold: 467,49 cps

Hum. Imocths: 1

Sep. Width: 0.20

Sep. Height: 0.01 2.564 4

Exp. Beak Ratio: 5. 00 g

Exp. Adj. Ratio: 4.00 -

Exp. Yal. Ratio: 3.00 E

RT Window: 0.0 sec g e

Expacted RT: 3.51 min E

Use Relatiwve RT: Ko 1

1.564

Int. Type:! Manual

Retention Time: 3,58 nin |
Area: 1.4043e+002 counts |
Height: 1,85e+002 cps 1.084 |
Start Time: 3.56 min |
End Time: 3.58  min
| B000.0 4 4.50 ]
[ 177,215, 266, 311 ;a;ﬂ.,_f'g‘,_"ﬂ;... L4584

J144 | S mdnsion ‘*MH,S.EE 6.05.

T i — :
O 15 0 25 30 35 40 45 50 55 60
Time, min

NOTE: There is no peak present at the retention time of 2-ethyl paraben. 2-Ethyl paraben is ordinarily detected at a
retention time of approximately 3.5 minutes.
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Figure 4A.

A typical regression analysis for the calibration standards used to
guantitate 2-ethyl paraben in the recovery samples.

Detector Response
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Polynomial Regression Analysis

R? =0.99732

y = -2292.5x° + 49,167x + 1161.3

2.00

Standard Standard

Concentration Response
ug/L Area
0.100 3995.0
0.250 12087
0.500 21639
1.00 44832
1.50 70897
2.00 86013
0.100 4281.0
0.250 10464
0.500 22935
1.00 43130
1.50 69167
2.00 87992
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APPENDIX 5 -2-ETHYL PARABEN TESTING SUMMARY
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ANALYTICAL SUMMARY

This appendix is a summary of the exact analytical procedures used during this testing. The
procedures detailed here are those that are used for a specific interval (day 14 for this summary)
of this study and are considered representative of those that were used for all intervals during the
testing. These procedures are based on the methodology determined during the method
validation (Appendix 4).

PROCEDURES

Preparation of Liquid Reagents and Mobile Phases

The volumes of reagents and mobile phases are representative of those prepared during testing
but may not reflect the exact quantities at each interval. VVolumes may be changed; however the
proportions must remain the same.

A 20/80 acetonitrile/laboratory well water (v/v) liquid reagent solution was typically prepared by
combining 100 mL of acetonitrile and 400 mL of laboratory well water. The solution was mixed
well using a stir bar and stir plate for five minutes.

A 30/30/40 acetonitrile/methanol/purified reagent water (v/v/v) autosampler needle wash
solution was typically prepared by combining 1500 mL of acetonitrile, 1500 mL of methanol,
and 2000 mL of purified reagent water.

Preparation of Stock Solutions
Primary stock solutions were typically prepared as described in the table below:

. Amount Amount Final Primary Stock
gt';?:(alrg Weighed (g), Weighed (g), as S?)tl?/((:eﬁt Volume | Concentration Primary Stock Use
Net Weight Active Ingredient (mL) (mg/L)
- Secondary stock
7928AC 0.0503 0.0502 Acetonitrile 50.0 1000 .
solutions
7928AB 0.0503 0.0502 Acetonitrile 50.0 1000 Secondary stock
solutions
Secondary stock solutions were typically prepared as described in the table below:
Fortifyin Fosrg)félll(ng Volume of Final Stock
9 . Fortification | Volume Stock Solvent Stock ID Concentration Stock Use
Stock ID Concentration (mL) (mL) (mg/L)
(mg/L) ¢
7928AC 1000 0.500 50.0 Acetonitrile 7928AC-1 10.0 Quality control
samples
7928AC 1000 5.00 50.0 Acetonitrile 7928AC-2 100 Sub-stock
solutions
7928AB 1000 5.00 50.0 Acetonitrile 7928AB-2 100 Sub-stock
solutions
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Sub-stock solutions were prepared as per the table below:
Fortifvin Fosrg)félli(ng Volume of Final Stock
S fying . Fortification Volume | Stock Solvent Stock ID Concentration Stock Use
tock ID Concentration (mL) (mL) (mg/L)
(mg/L) J

7928AC-2 100 0.100 10.0 Acetonitrile Tech Stk 1 1.00 Quality control samples
7928AB-2 100 0.0500 50.0 Acetonitrile Ana Stk 1 0.100 Calibration standards

All primary and secondary stock solutions were stored refrigerated (2 to 8 °C) in amber glass
bottles fitted with Teflon-lined caps. Sub-stock solutions were prepared fresh daily and
discarded after use.

Preparation of Calibration Standards

Calibration standards were prepared in 20/80 acetonitrile/laboratory well water (v/v) by
fortifying with the 100 pg/L primary stock solution to yield concentrations of 0.100, 0.250,
0.500, 1.00, 1.50, 2.00 pg/L.

QC Sample Preparation

The QC preparation listed below is representative of those prepared during testing but may not
reflect the exact dosing volume and stock concentration at each interval. These may be changed;
however, the proportions must remain the same.

The QC samples were prepared by fortifying laboratory well water with 2-ehtylhexyl paraben to
obtain concentrations of 6.25, 37.5, and 225 pg/L. The preparation procedure is outlined in the
table below.

Stock Concentration Fortification Final Volume Fort|f|ed_
Sample ID (mg/L) Volume (mL) Concentration
(mL) (Hg/L)
QC1 1.00 0.100 16.0 6.25
QC2 10.0 0.0600 16.0 37.5
QC3 10.0 0.360 16.0 225

Exposure Solution and QC Sample Processing
To minimize the potential for losses of the test substance during processing, the aqueous test
samples were taken from the exposure solutions and directly transferred to disposable glass vials
containing 100% acetonitrile (to a final composition of 20/80 acetonitrile/laboratory well water,
v/v) according to the table below. QC samples were diluted in a similar fashion as the test
samples by the addition of an exact volume of 100% acetonitrile to the aqueous QC samples.
Samples were subsequently diluted into the calibration standard range as needed with

20/80 acetonitrile/laboratory well water (v/v) prior to analysis. The dilution procedure is
outlined in the table below:
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Nominal_ Sample Final Sample Final Sample Final Dilution
Concentration Volume Volume Volume Volume Volume Volume
(mg/L) (mL) (mL)? (mL) (mL)® (mL) (mL)° Factor
0.00 16.0 20.0 1.00 10.0 NA® NA 12.5
14 16.0 20.0 1.00 10.0 NA NA 12.5
35 16.0 20.0 0.400 10.0 NA NA 31.3
88 16.0 20.0 0.160 10.0 NA NA 78.1
220 16.0 20.0 0.0650 10.0 NA NA 192
0.00 16.0 20.0 1.00 10.0 NA NA 12.5
14 16.0 20.0 1.00 10.0 NA NA 125
35 16.0 20.0 0.400 10.0 NA NA 31.3
88 16.0 20.0 0.160 10.0 NA NA 78.1
220 16.0 20.0 0.0650 10.0 NA NA 192
6000 16.0 20.0 0.150 10.0 0.175 10.0 4760
6.25 16.0 20.0 1.00 10.0 NA NA 12.5
37.5 16.0 20.0 0.400 10.0 NA NA 31.3
225 16.0 20.0 0.0650 10.0 NA NA 192

Diluted with acetonitrile

¢ NA = Not Applicable

ANALYSIS
Instrumental Conditions

LC parameters:
Column:
Mobile Phase A:
Mobile Phase B:
Gradient:

Run time:

Injector Rinse solvent:

Column temperature:
Sample temperature:
Injection volume:
Retention Time:

Waters XBridge C18, 2.5 um, 2.1 mm x 50 mm

Diluted with 20/80 acetonitrile/laboratory well water (v/v)

0.1% formic acid in water
0.1% formic acid in acetonitrile

Time Flow rate Solvent Solvent
(min.)  (mL/min.) A (%) B (%)
0.01 0.350 60.0 40.0
0.50 0.350 60.0 40.0
4.00 0.350 0.0 100
5.00 0.350 0.0 100
5.10 0.350 60.0 40.0
6.10 0.350 60.0 40.0
6.1 minutes

30/30/40 acetonitrile/methanol/purified reagent water
(VIvIv)

40 °C

5°C

100 pL

Approximately 3.5 minutes
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MS parameters:

Instrument: Sciex API 4000 mass spectrometer
lonization Mode: Negative (-) ESI
Scan type: MRM
Primary
Transition

Q1/Q3 Masses: 251.3/139.2 amu
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APPENDIX 6 - TESTING SUMMARY - SEX STEROID ANALYSIS



Smithers Viscient Study No. 13784.6120 Page 140

ANALYTICAL SUMMARY

This appendix is a summary of the analytical procedures used during this testing for the sex
steroid analysis. The procedures detailed here are those that are used for a specific interval of
this study and are considered representative of those that were used for all intervals during the
testing. These procedures follow the methodology determined during the method validation
(DeVellis, 2017).

PROCEDURES

Preparation of Liquid Reagents and Mobile Phases

The volumes of reagents and mobile phases are representative of those prepared during testing
but may not reflect the exact quantities at each interval. VVolumes may be changed; however the
proportions must remain the same.

A 10 mM sodium carbonate in purified reagent water solution was prepared by dissolving
0.00529 g of sodium carbonate in 50.0 mL of purified reagent water. An aliquot of 100 pL of
0.1 N sodium hydroxide was added to the solution to ensure that it was sufficiently basic. The
solution was then mixed thoroughly using a vortex mixer.

A dansyl chloride solution was prepared by dissolving 0.0598 g of dansyl chloride in 20.0 mL of
acetonitrile. The solution was then mixed thoroughly using a vortex mixer.

A 30/30/40 acetonitrile/methanol/purified reagent water (v/v/v) autosampler wash solution was
prepared by combining 1500 mL of acetonitrile, 1500 mL of methanol, and 2000 mL of purified
reagent water. The solution was mixed well before use.

Test Substances and Internal Standards

Test Substances
The test substance, testosterone, was received on 16 May 2016 from Sigma-Aldrich, St. Louis,
Missouri. The following information was provided:

Name: testosterone
Batch No.: SLBJ9044V
CAS No.: 58-22-0
Purity: 100%
Retest Date: March 2017

Upon receipt at Smithers Viscient, the test substance (SMV No. 8266) was stored at room
temperature in the original container in a locked safe. Concentrations were not adjusted for the
purity of the test substance. This sample was used to prepare calibration standards and recovery
samples during the sex steroid analysis.

The test substance, estradiol, was received on 18 May 2016 from Sigma-Aldrich Inc., Allentown,
Pennsylvania. The following information was provided:
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Name: estradiol
Batch No.: SLBP6339V
CAS No.: 50-28-2
Purity: 99.2%

Retest Date: October 2018

Upon receipt at Smithers Viscient, the test substance (SMV No. 8283) was stored at room
temperature in a dark, ventilated cabinet in the original container. Concentrations were adjusted
for the purity of the test substance. This sample was used to prepare calibration standards and
recovery samples during the sex steroid analysis.

Determination of stability and characterization, verification of the test substance identity,
maintenance of records on the test substances, and archival of a sample of the test substances are
the responsibility of the Study Sponsor.

Internal Standards
The internal standard, testosterone-ds, was received on 16 May 2016 from Sigma-Aldrich,
St. Louis, Missouri. The following information was provided:

Name: testosterone-ds
Batch No.: 103M4039V
CAS No.: 77546-39-5
Purity: 100%

Retest Date: June 2017

Upon receipt at Smithers Viscient, the internal standard (SMV No. 8267) was stored at room
temperature in the original container in a locked safe. Concentrations were not adjusted for the
purity of the internal standard.

The internal standard, estradiol-ds, was received on 25 May 2016 from Sigma-Aldrich, Belfonte,
Pennsylvania. The following information was provided:

Name: estradiol-d3
Lot No.: LC20990V
CAS No.: 79037-37-9
Purity: 99%
Expiration Date: May 2019

Upon receipt at Smithers Viscient, the internal standard (SMV No. 8292) was stored at room
temperature in a dark, ventilated cabinet in the original container. Concentrations were adjusted
for the purity of the internal standard.
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Preparation of Stock Solutions
Primary stock solutions were typically prepared as described in the table below:

Primar Amount Amount Stock Final Primary Stock
Stock ”g Weighed (g), Weighed (g), as Solvent Volume Concentration Primary Stock Use
Net Weight Active Ingredient (mL) (mg/L)
Test Substance
8266D 0.0502 0.0502 Acetonitrile 50.0 1000 Secondary Stock
Solution
8283D 0.0252 0.0250 Acetonitrile 25.0 1000 Secondary Stock
Solution
Internal Standard
8267A 0.0100 0.0100 Acetonitrile 100 1000 Secondary Stock
Solution
8292A 0.01010 0.01000 Acetonitrile 100 1000 Secondary Stock
Solution
Secondary stock solutions were typically prepared as described in the table below:
e Fortifying Stock Volume of Final Stock
Fsc;gté;y:gg Concentration Fortification Volume Sitl?/gﬁ t Stock ID Concentration Stock Use
(mg/L) (mL) (mL) (mg/L)
Test Substance
8266D 1000 0.500 50.0 Acetonitrile | 8266D-1 10.0 Sub-stock solution
8283D 1000 0.500 50.0 Acetonitrile | 8283D-1 10.0 Sub-stock solution
Internal Standard
8267A 1000 0.500 50.0 Acetonitrile | 8267A-1 10.0 Sub-stock solution
8292A 1000 0.500 50.0 Acetonitrile | 8292A-1 10.0 Sub-stock solution
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Sub-stock solutions were typically prepared as described in the table below:
Fortifying .
. Volume of Final Stock
Fortifying Stock . Fortification Volume Stock Stock ID Concentration Stock Use
Stock ID Concentration (mL) (mL) Solvent (mg/L)
(mg/L) ¢
Test Substance
8266D-1 10.0 1.00 Sub-stock solution,
10.0 Acetonitrile Mixed Stk 1 1.00 calibration standards,
8283D-1 10.0 1.00 and QC samples
. L . Calibration standards
Mixed Stk 1 1.00 0.100 10.0 Acetonitrile Mixed Stk 2 0.0100 and QC samples
Internal Standard
8267A-1 10.0 0.0100 Diluent for recovery
100 | Acetonitrile IS Stk 0.00100 _samples and
calibration standards
8292A-1 100 0.0100 during derivatization

All primary and secondary stock solutions were stored refrigerated (2 to 8 °C) in amber glass
bottles fitted with Teflon-lined caps. Sub-stock solutions were prepared fresh daily and

discarded after use.

Preparation of Calibration Standards

Calibration standards were prepared in charcoal:dextran stripped fetal bovine serum by fortifying
with the 10.0 pg/L sub-stock solution to yield concentrations of 0.100, 0.125, 0.200, 0.350,
0.500, 0.750, 1.00, and 2.50 pg/L, and by fortifying with the 1000 pg/L sub-stock solution to
yield concentrations of 5.00, 10.0, 20.0, and 50.0 pg/L.

QC Sample Preparation

The QC samples were prepared in charcoal:dextran stripped fetal bovine serum at concentrations
of 0.150, 3.00, and 12.5 pg/L for testosterone and at concentrations of 0.300, 3.00, and 12.5 pg/L
for estradiol. The preparation procedure is outlined in the table below.

Stock Fortification Final Fortified
Sample ID Concentration Volume Volume Concentration
(mg/L) (mL) (mL) (Hg/L)
QCT1? 0.0100 0.0150 1.00 0.150
QCE1° 0.0100 0.0300 1.00 0.300
QCc2° 0.0100 0.300 1.00 3.00
QC3 1.00 0.0125 1.00 12.5

a

For quantitation of testosterone.

For quantitation of estradiol.

C

For quantitation of both testosterone and estradiol.
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Derivatization of Samples

The calibration standards, plasma samples from the exposure, and QC samples were loaded into
individual micro-centrifuge tubes. The reagents listed in the table below were added sequentially
from left to right as they appear on the table. The sodium carbonate solution was added last,
which marked the beginning of derivatization reaction. The solutions were heated at 60 °C for
approximately 20 minutes. Following heating, the solutions were allowed to cool to room
temperature. The entire contents of each centrifuge tube was transferred to a 350-pL, 0.2-pum
Bio-inert 96-well filter plate with an attached 340-pL polypropylene V-shaped 96-well microtiter
plate. The filter plate and the 96-well microtiter plate was centrifuged at 4400 rpm for

20 minutes in order to filter the derivitized samples prior to transfer to the mass spectrometer for
analysis. After centrifugation, the filter plate was discarded, and the 96-well microtiter plate
containing the test samples was sealed with a silicone/PTFE preslit injectable cap mat. Reagents
were added to each micro-centrifuge tube as outlined in the table below.

SMDle  congmraton  cnorige AR ISSk UL NacO,
(ug/L) (mL) (mL)
Reagent Water Blank 0.00 NA? NA NA 0.200 NA
Std 1 0.100 0.150 NA 0.0600 0.0300 0.0600
Std 2 0.125 0.150 NA 0.0600 0.0300 0.0600
Std 3 0.200 0.150 NA 0.0600 0.0300 0.0600
Std 4 0.350 0.150 NA 0.0600 0.0300 0.0600
Std 5 0.500 0.150 NA 0.0600 0.0300 0.0600
Std 6 0.750 0.150 NA 0.0600 0.0300 0.0600
Std 7 1.00 0.150 NA 0.0600 0.0300 0.0600
Std 8 2.50 0.150 NA 0.0600 0.0300 0.0600
Std 9 5.00 0.150 NA 0.0600 0.0300 0.0600
Std 10 10.0 0.150 NA 0.0600 0.0300 0.0600
Std 11 20.0 0.150 NA 0.0600 0.0300 0.0600
Std 12 50.0 0.150 NA 0.0600 0.0300 0.0600
QCT1 0.150 0.150 0.0300 0.0600 0.0300 0.0600
QCE1 0.300 0.150 0.0300 0.0600 0.0300 0.0600
QC2 3.00 0.150 0.0300 0.0600 0.0300 0.0600
QC3 125 0.150 0.0300 0.0600 0.0300 0.0600
Samples® Unknown 0.0500 NA 0.0200 Entire Sample 0.0200

NA = Not Applicable

 All plasma samples from the exposure were processed in the same manner as detailed in the table above.
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ANALYSIS

The exact instrumentation and injection volume listed below are representative of the analytical
instrument used during testing (e.g., MDS Sciex API 5000 mass spectrometer, etc.) but may not
reflect the exact instrument and injection volume at each interval. All other instrumental
conditions listed below remained consistent over the duration of the exposure.

Instrumental Conditions

LC parameters:

Column: Agilent Poroshell 120 EC-C8, 2.7 um, 3.0 x 50 mm
Mobile Phase A: 0.1% formic acid in water
Mobile Phase B: 0.1% formic acid in acetonitrile
Gradient: Time Flow rate Solvent  Solvent
(min.)  (mL/min.)  A(%) B (%)
0.01 0.650 80.0 20.0
1.00 0.650 80.0 20.0
5.50 0.650 0.00 100
8.00 0.650 0.00 100
8.50 0.650 80.0 20.0
Run time: 10 minutes
Autosampler Wash Solvent: 30/30/40 acetonitrile/methanol/purified reagent water
(VIviv)
Column temperature: 30°C
Sample temperature: 5°C
Injection volume: 45 uL
Retention Times: approximately 3.5 minutes (testosterone)

approximately 5.1 minutes (estradiol)

MS parameters:

Instrument: MDS Sciex API 5000 mass spectrometer
lonization Mode: Positive (+) ESI
Scan type: MRM

Test Substance: testosterone testosterone-ds estradiol estradiol-ds

Q1/Q3 Masses (amu): 289.50/97.00 292.50/97.20 506.20/171.30 509.20/171.00
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Representative Raw Data

Representative chromatograms from the analysis of a calibration standard, a control sample, and
an exposure sample can be found in the following figures. It should be noted that the peak area
and the retention time are the only raw data that are retrieved from the chromatograms. Some of
the titles included in the chromatogram are specific to the software and may not have the same
definition as those in the study. The unique sample identification serves to identify the sample

type.

Due to the complex matrix, an internal standard was required for this analysis. The ratio of the
analyte peak area and the deuterated internal standard was plotted in the calibration curve and
used to quantify the exposure samples. Using this procedure, any impact to the analyte of
interest (e.g., degradation, metabolism, complexing, catabolism, analyte
suppression/enhancement, chelating, etc.) would be reflected in the performance of the internal
standard. In some cases, the peak of the internal standard is not as prominent as would be
expected, likely due to suppression by the matrix. Due to the use of the ratio of the analyte peak
to the peak of the internal standard, this does not impact the quantification of the analyte of
interest.
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Calibration standard, 1.00 pg/L

Testosterone

Peak Name. "Testosterone” Mass{es). 268,587 0 am u*

:'—I Sampls Nama: "SampleQ17™ Samgple 10 "Std 7 File: "6120 Ster cidscontrol 0.014 mgl 22 Mar 17.wi i
|
| Comment ™  Annotation: ™

|| sample Index: 17 F
| sample Type: Standard 462 £
Concentration: 1.00 ug/L : B
falculated Conc: o886 ug/L 5
Acg. Date: 3/2a/2007 :
heg. Time: B:09:47 PM 600 350 '
Modifjed: No
Proc. Algorithm: Analyst Clasalic 4000 -
Bunching Factor: 1
Noise Threeheld: 53,69 P8
Area Thresghold: 268,47  cps
Num. Smooths: o 3500 1
Sep. Width: -1
Sep. Helght: @.01
Exp. Poak Ratio: §.00
i| Exp. Ad3. Ratie: 4.00 000 -
Exp. Val. Ratio: 3.00 £
BT Window: 10.0 Bec §_ ol
Expected RT: 3.46  min ") F
Use Relative RT: Na g
Int. Type: valley £
Recention Time; 3.50 min = 2000 _361
Area: B.2374e+003 COUnts
Height 4.23e+003 cps
Start Time: 3.40 min
End Time: 3.55 min 1500
1000 375

[ “4 M 583
500 4 447 LJJ

xw,«w ";fﬁm i
lU 15 20 25 30 35 40 45 50 55 60 65 ?0 7§

1038 T4 111 148 184 227 257 284 330 367 404 440 477
_ Tipe. min.

Testosterone-d3=

Sampla Name: ‘Sampleﬁ?" Sampie ID: "Std 7°  File: "6120 Stevoidscontrol 0.014 mgl 22 Mar 17 wi ff*
Peak Name: “Testosterons d3{IS)" Mass(es) "292.5/87.2amu"
Comment. ™  Annctation:

Sample Index: 17
Sample Type: Standard 349
Concentration: 1.00 ug/L 7000
Calculated Cenc: N/A
Acqg. Date: 3f2z2/2017
Acq. Time: 8:09:47 PK 6500
i
Modified: No i
Proc. ARlgorithm: Analyst Classic 6000 1%
Bunching Factor: 1 414 ]
Noise Threshold: 47.23 cps 5500 H
Rrea Threshold: 236.14 cps
Num, Smooths: bl
Sep. Width: 0.20 5000
Sep. Height: 0.01
Exp. Peak Ratio: 5.00 4500
Exp. Adj. Ratio: 3.00
Exp. Val. Ratio: 3.00
RT Window: 30.0 sec § 4000
Expected RT: 3.45 min a 3
Use Relative RT: Ho Z 3500
w
c
Int. Type: valley i
Retention Time: 3.49 min 'E 3000 1
Rrea: 1.3162e+004  counts |
Height: 7.11e+003 cps 2500 i
start Time: 3.43 min [
End Time: 3.55  min 2000 438 |
13
1500 1
i
| i
1000 ik i
Tl\ ‘ !

500 1 i 585. i
336, ] (& g

0 UWWMU D ol 3
10 15 20 25 3D 35 40 45 50 55 60 55 70 75 E

138 74 111 148 184 221 257 294 330 367 404 440 477
Time min ____ il
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Calibration standard, 1.00 pg/L

Estradiol

Estradiol-ds

e s ——— —
Sample Name: "Sample017  Sample [D:"5td 7 Fibe: "6120 Ster oidscontrol 0.014 mgl 22 Mar 17.wiff"

Poak Name: 'émmini' Mass(es) "S06.21171.3 amu™

Comment: = Annotation: =
Sample Index: 17
Bample Type: Standard
concentration: 1.00 ug/L
Calculated Conc: 1.15 ug/L
hcg. Date: 3f22/2017
Acg. Time: B8:09:47 PM
Modified: Yes

Proc. hlgorithe:
Bunchling Factor:
Noise Threshold:
Area Threshold:
Num. Smooths:
gep. Widch:

fep. Height:
Exp. Peak Ratlo:

Exp. ARdj, Ratio:
Exp. Val, Ratlo:
RT wWindow:

Expected RT:
Use Relative RT:

Int, Type:
Retention Time:
Area: 1.
Height :

Start Time:

End Time:

Analyst Classic
1
57,05 cps
285.23 cps

.20
.01
.00
-oo
.oo
o soc
14 min

w
Znouaunooo

g

Manual
5.1% min
602%a+004
§.3924003 cpa
.11 min
5.18 min

counts

Intensity, cps

7800

7000

AJ

REWAY

5.15

Sy

10 15 20 25 30 35 40 45 50 55 60 65 7.0 7.5

1

38 74 111 148 184 221 257 284 IO 367
- Time._mio

404 440 477

Peak Name: "Estradiol d3{15)" Mass{es): "508.2171.0a mu™

Comment. = Annotation: =
Sample Index; 17
Sample Type: Standard
Concentration: 1.00 ng/ml
Calculated Conc: WA
Acg. Data: afaafaont
Ay, Time: B:09:47 PM
Modified: Yes
Proc. Algorithm: Analyst Classic
Bunching Factor; 1

Noize Threshold:
Area Threshold:

Hum, Smooths:
Sep. Width;

Sep. Height:
Exp. Peak Ratio:
Exp. Adj. Ratio:
Exp. Wal. Ratio:
RT Window:

Expected RT:
Use Relative RT:

Int, Type:
Retention Time:
Area: 6.
Height:

Start Time:

End Time:

43.24  cps
216.15  cps

o
0.20
o.01
5,00
4,00
3.eo
o.e sec
.13  min
Ho
Valley
&.14 min
3T13es004 counts
3.32e+004 cps
5.08 min
.21 min

Intensity, cps

3.2e4
3.0e4
2 8ad
2604
2404
2204
2.0ad
1,804
1.604
1.484
1.204
1.004
8000.0
6000.0
4000.0

2000.0

oo
10 15 20 2

4

k

4

| 3

265 4

41 394 424
ﬁ_ﬁﬁAﬁn k;ﬂx

3.14

4.88

1

ey

A i Fz e s
5 30 35 40 45 50 55 60 65 7.0 75

38 T4 1 148 184 221 257 294 330 367 404 440 477

Trme, min e
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Control exposure sample (male fish)

Testosterone

Sample Name. ~SampleDaa"  Sampls ID: "5C-M1"  Fils: 6120 Steroidscantiol 0.014 mgL 22 Mar 17 witf-

Peak Nama: “Testosterons”

Mass{es): “280.5/97.0 amu”

Testosterone-dlg

1
H Commeant ™  Annotation: ™
| sample Index: 43
|| sample Type: Blank 461
il toncentration: a,00 ugsL i
il calculated Conc: N/A 4500 349
|| acg. pate: 3f/23/2017
i Acg. Time: 12134:33 AN
il Modified: No 4000
| Proc. Rlgorithm: Analyst Classic
i Bunching Factor: 1 H
il Hoise Threshold: 53.69 cpa :
|| Area Threshold: 268.49 Cps 3500 4
|| Hum. Smooths: ]
i| sep. wWidth: ©.20
|| sep. Heighr: 0.01
Exp. Peak Ratio: 5.00 3000
Exp. Rdj. Ravio: 4.00
Exp. Val, Ratio: 3.00
RT Window: 0.0 aec
Expecced RT: 3.46  min § 2500
Use Relative RT: o i
Int, Type: Velley 2000 el |
Retention Time: 3,49 min = |
Area: 1.0352e+004  counts |
Helght: 4.70e+003  cps LA 572
Start Timg: 31,40 min 1200 4
End Time: 31,55 min 444 |l 497
i ERLY i H
1000 |
308,
ol | 100 561 ga4
ﬁw\ 270, | Lm“ l
¥ Al W

o g T T g

10 15 20 25 30 35 40 45 50 55 60 €5 70 75
1038 T4 111 147 184 221 257 284 330 307 403 440 477
S [, N | W—

Paak Name: “Testostarons d3(is)”

"I Sampie Name: ‘Sampie043-  Sample 1D “5C-M1* Fila: “6120 Steroidscontral 0.014 mal 22 Mar 17.wiH
Mass(es): "292.5/97.2 amu”

Comment. ™ Annotation: ™
Sample Index: 43
Sample Type: Blank 413
Concentration: 1.00 ug/L 6000
Calculated Cong: /A
hcg. Date: 3feafe0nr
hcg. Time: 12:38:33 MM 5500 4
Modified; He
Proc, Algorithm: Analyst Classic 5000
Bunching Factor: 1
Woise Threshold: 47.23 cpo
Area Threshold: 236.14  cps 4500
Hus. &mooths: ©
Sep. Width: 0.20
Sep. Heighe: 0.0l 4000
Exp. Peak Ravio: 5,00
Exp. Adj. Ratio: 4.00
Exp, Val. Ratio a.oo 3500 - 248
RT Window: 0.0 sec @ N
Expected RT: 3,45 min 8‘
Use Relative RT: No .E 3000 4
1=
Int. Type: valley 2
Retention Time: 3.48 min - 2500
Area: 6.9640e+003 counta B:E‘
Height: 3.3J9e+003 cps
Start Time: 3,42 min 2000 4
End Time: 3,54 min
1500 + 550
1 3.24
oo ‘ 451 667 L
-1
500 - 522 uq.
ML W)
[ ! P A Wl

5 20 35 40 45 50 55 60 65 70 75
1 38 74 111 147 184 221 257 284 330 367 403 440 477

T R
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Control exposure sample (female fish)

Testosterone

Commaent. ™
Sample Index:
Sample Type:
Concentration:
Calculated Conc:
Acg. Date;

Acg. Time:

Modifled:

Proc, Algorithm:
Bunching Factor:
Noise Threshold:
hrea Threshold:
Num. Smooths:
Sep. Width:

Sep. Height:
Exp. Peak Ratio:
Exp. Adj. Ratio:
Exp. Val, Ratio:
RT Window:
Expected RT:
Uae Relative RT:

Int. Type:
Retention Time:
Area: &
Height.

Start Time:

End Time:

Peak Name: “Testosterona”
Annotation: ™

48
Elank
[ ]
H/h
3fza/z017
1:09:34 AM

ug/L

Ho
Analyat Classic
1

53.69 cpa
266.47 cps
[
o.20
0.01
5.00
4.00
3.00
ae.o sac
3.46 min
Ho
valley
3.50 min
BE9Te+002 counta
3.40e+002 cps
3.4 min
1.5  min

'I Sample Name: "Sample04G’ _Sampls ID: "5G-FZ i

Mass(ss): “288 5/97.0 amu”

2100 4

§§§§gg§§§§

‘ﬂ&.m

o E—
10 16 20 25 30
1 38 T4 111 148

.18

6120 Steroidscontrol 0.014 mgl 22 Mar 17wt

3.60

462

A

,3.80

h’l'rf \faw Mw‘ﬂ

35 40 45 50 S5 60 65 7.0 75
184 221 257 294 330 367 404 440 477

Ti .

aarar T

1
i
|

e i Y

Testosterone-ds

I

Peak Name: “Tosi

Sample Index:
Sample Type:
Concentration:
Calculated Conc:
hog. Date:

Acg. Time:

Modified:

Proc, Algorithm:
Bunching Factor:
Noise Threshold:
hrea Threshold:
Hum. Smooths:
Sep. Width:

Sep. Height:
Exp. Peak Ratio:
Exp. Adj. Ratio:
Exp. Val.
RT Window:
Expected RT:
Use Relative RT:

Ratio:

Int. Type:

Ratenction Time:
Area: 1
Helght

Start Time:

End Time:

GComment: ™ Annotation: =

i d3{I5)"
46
Blank
1.00 ug /L
W/ R
3/23/2017
1:09:34 AM
Ho
Analyst Classic
3
47.23 cps
236,14 cps
4]
0.20
@.01
5.00
4.00
3.00
30.0 sac
3.45 min
Ho
Valley
3.48 min
-34702+004 counts
&.90e+003 cpa
3.40 min
3.55 min

Intensity, cps

i e e s
Sample Name: “Sample046”  Sample D “5C-F2°  Flle: "6120 Stercidscontrol 0.014 mglL 22 Mar 17 wiff*
Y "282.5/87.2 amu”

3.48

p— s S g

%Jm
(1] b .
1. 1.5
138 74 11148

4.13

ses. sio -
n ‘LZWJJL%

36 40 45 50 55 60 65 70 75
164 Z21 257 294 330 367 404 44D 477
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Control exposure sample (male fish)

Estradiol

" Sampis Nama. “Sample03Z  Sampla I0: "SA-M2  File: 6120 Staral dscontrel 0.014 mgL 22 Mar 17 va S
Peak Name: "Estradicl” Mass{es): "506.2/171.3 amu™
Comment = Annotation: ™
Zample Index: 32
Sample Type: Blank 261
Concentration: C.o0 ug/L 7504
Calculated Conc: B/ A i
Reqg. Date: 3fza/e0i7
Acg. Time: 10:44:48 PM 7.004 4
Modified: No 6.504
Proc, Algorichm: Analyst Classic
Bunching Factor: 1 6.004
Hoise Threshold: 57.05  ©ps
hrea Threshold: 285.13  Cps
Num, Smooobhs: o 5504
Sep. Width: 0,20
Sep. Helant: 5.0l 5.0ed
Exp. Peak Ratio: 5.00
Exp. Adj. Ratio: 4.00 5.61
Exp, Val. Ratio: 3.00 4.504
RT Window: 1] aec g
Expected RT: 5.14 min b 4004
Use Relative RT: Ho
3504
Int. Type: Base To Base £ ;
Retencion Time: 5,14 min = H
Area: 3.34692+003  counts 30041 i
Height T.5BR+002  ops H
Stary Time: 4,85 min 25e4 E
End Time: 5.1% min H
2084 4 I é
a
1.504 ] E
1.0e4 l £
]
2281 289 £
S00001 lj' 536,
0.0 Pt LN e, ot ey
10 1.5 20 25 30 35 40 45 50 55 60 65 70 75
1 38 74 111 148 184 221 257 294 330 367 404 440 477
i !

Estradiol-ds

Peak Name: “Estradiol d3{I5)"

-MZ"  File: "8120 3 teroidscontrel 0.014 mgL 22 Mar 17 wit"™
Mass{es). "508.2171.0a mu™

1

10 15 20 25 30 35 40 45

Comment. ™  Annotation: ™
Sample Index: iz
Sample Type: Blank
concontration: 1.00 ng/mL
Calvulated Conc: RfR 4400
Acg. Date: 3faz/f2017 4200
Acg. Time: 10:44:48 PM
Modified: Ho 3800
Proc. Algorithm: Analyst Classic
Bunching Factor: 1 3600
Hoise Threshold: 43.24 cpE
Area Tnreshold: 216.19  cpB 3400
Num. Smooths: o 200
Sep. Width: 0.30
Sep. Height: a,01 3000
Exp. Peak Racio: 5.00
Exp. Adi. Ratio: 1.00 2600
Exp. Val. Ratlio: 3,00 2600
RT window: 30.0 sec
Expected RT: 5,11 min §: 2400
Use Relative RT: Ho g‘ 2200
3
Int. Typa: Valley § 2000
Retention Time: 5.13 min - 1800
Area: 5.7502e+003 counts
Heignt: 2.328+003  cpa 18600 -
scart Time: 5.00 wmin
End Time: 5.1% min 1400 1
1200
1000 4
BOO P
800 \ | iI ]
4o | H f | | i
R o ! |
200 b
) - IR b S

‘0 55 60 65 70 7.5
38 74 111 148 184 721 257 284 330 367 404 440 477
Lime.min
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Control exposure sample (female fish)

Estradiol

Estradiol-ds

Bample Index:
sample Type:
Concentration:

Reg. Date:
Rog. Time:

Modified:
Proc.

Area Threshold:
Hum. Smooths:
Sep. Width:
Gep. Helght:

Exp. Adj.
Exp. Val.
RT Window:
Expected RT:

Int. Type:
Retention Time:
Area: 2
Height

Start Time:
End Time.

Peak Name: “Estradiol” Mass(es):

hl Sample Name: "Sample0a4”
Comment =" Annotation; ™

Calculated Conc:

Algorithm:
| Bunching Factor:
Hoise Threshold:

Exp, Peak Ratio:
Ratio:
Ratio:

Use Relative RT:

LA253e+004

34
Blank
0.00
N/R
3fza/a007
11:05:29 PH

ug/L

Ho
Analyst Classic
1

57.06 cps
285.23 cpe

20
o1
oo
a0
oo
o sec
i4 min

w
Zrowasmooe

a

Bage Te Base
5.14  min
counts
1.32e+004 cCps
5.07  ain
5.1%  min

E, T000.00

c

1.2084

1.1004

1.0004

2000.00

8000.00

GOOO.00

5000.00

400000

3000.00

2000.00

1000.00

000 L"‘»M-"‘-J

Sampla ID: BAF2"  File: “6120 Steraidscontrol 0.014 mgL 22 Mar 17w
“508.2171.3 armw”

514

228

5.61

|
| !

)
i"ul

I s L,

10 15 2D 25 JD 35 40 45 BD 55 60 65 7.0 ?5

1

3B 74
Jimemin

T11 148 184 221 267 284 330 36T 404 440 477

='—I Sample Name: “Sampla0ad”

Comment. =
Sample Index:
Sample Typa:
Concentration:

hcg. Date:
heg. Time:

Modified:
Proc.

Area Threshold:

Poak Name: "Estradiol d3{I3)"

Calculaced Cong:

Algorithm:
Bunching Factor:
Koige Threshold.

Samp
Annotation: =
3a
Blank
1,00 ng/mL
H/A
3fazafae17

11:05:29 PM

Ho
hRnalyst cClassic
1
43,24 cps
216.1% cpa

Kum. Smooths: ]

Sep. Width: G.20

Sep, Height: 0,01

Exp. Pesak Ratio: 5.00

Exp. Adj. Ratio: 4.00

Exp. Val. Ratio: 3,00

RT Window: ic.o sec
Expected RT: .13 min
Use Relalive RT: Ho

Int. Type: valley
Recention Time: 5.13 min
Area: 2.4392e+004 counta
Height: 1.21e+004 gps
Scart Time: 5.06 min
End Time: 5.18 min

F2°" File. "6120 Stercidsco
Mn&(n] '508.2/171.0 amu”

2500.00
2000.00
1500.00
1000.00

513

4.09

355/ 472, |

oo AL \.M»MJWU | SRR

10 15 20 25 30 35 40 45 50 55 60 85 70 75
38 74 111 148 184 221 257 284 330 367 404 440 477
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0.014 pg/L (nominal) sample (male fish)

Testosterone

i

1

i Paak Name: "Testostarone™

Sample Type:

t Comment: = Annotation. ™
sample Index: T8
Blank

concentration: 0.00 ug/h
calculated Conc: LTS

Acg. Date: ajz3fzo17

Acg. Time: 6:40:25 AM
Modifled: No

Proc. Algorithm: Analyst Classic
Hunching FacLor: 1

Neise Threshold: L3169 cps
Area Threshold: 268,47 cpa
Hum. Smooths: L}

sep. Width: 0.20

sep, Height: 0,01

Exp. Paak Ratio: 5.00

Exp. Adj. Ratio: 4,00

Exp. Val. Ratio: 3,00

RT Window: 30.0 sec
Expected RT: 3.46 min
Use Relative RT: No

Int, Type: valley
Retenticon Time: 3.49 min
Area: 5.8523¢+003  counts
Helght: 2.85e+003 cps
start Time: 3.42  min
End Time: 3.54 min

iy, cps

In

Sample Name. -Sample078  Sampls 1D “4A-M2"  File: 6120 Stercidscontral 0,014 mgL 22 Mar 17.wifr
Mass{es): “289.5/87.0 amu™

48
5500
S000 4
4500
4000 4
3500 4
348
3000 4
2500 4
359
2000 4
4.54.

1500 4 :

A5 -4 85

288
100014 131 | 571
| é .l aan ||
wift
\ N PETIR

A T dansin s kyﬂLA

1.0 !‘.5 20 25 30 35 4.’0 45 50 55 6D 65 7D 76

1 38 74 11t 148 184 221 257 204 330 367 404 440 4T7

Testosterone-ds

{1

Comment. ™ Annotation: ™
Sample Index: T8
Sample Type: Blank
Concentration: 1.00 ug/L
Calculated Conc: HiR
Req. Dace: afaifaon
Acg. Time: 6:40:25 AM
Modified: Ho
Proc. Algerichm:

Bunching Factor:
Noise Threshold:

Area
Mo .
Sep.,
Sep.
EXP.
Exp.
Exp.

Threshold:
Smootha:
Width:
Height:
Peak Ratio:
Adj. Ratios
val. Ratio:

RT Window:
Expected RT:
Use Relative RT:

Int.

Type:

Retention Time:

Area

Heighu:
Start Time:
End Time:

Analyst Classic
1

47.23
236,14

o
0.20
.01
5,00
4.00
3.on

i0.0
3.45
No

cps
(51

gec
min

Base To Base

3.47 min
GoToe+00d counts
4_.6le+003 cps

3.42 min

3.53  ain

&

Sample Nome. "SampleD78" Sampla 1D "AA-M2"  Fiio: 6120 Steraidscontrol 0,014 mgL. 22 Mar 17 wifl-

Peak Name: “Testosterone d3(15)° Mass{es) "292.5/87.2 amu”

7500

7000 ¢

4500 |

4000 {

10 15 20 25 30 36 40 45 50 55 60 65 70 75
1 38 74 111 148 184 221 257 294 330 367 404 440 477

383 ]

347

413

H‘\‘l\ 5.4 661

* wlw‘hﬁk,r«vfkwh A_J‘l
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0.014 pg/L (nominal) sample (female fish)

Testosterone

Peak Name® "Testosterone” Mass{es): "288 5/87.0 amu”
Comment = Annotation: ™

i oL == N iz e S
i I Sample Name. “Sample080° Sample 10 “4A-F2°  File: "6120 Ste roidscontrol 0.014 mgl 22 Mar 17 wiff*

| Sample Index: B0
Sample Type: Blank 460
Concentration: o.00 ug/L 3800
Calculated Cong: Wih asa
Acg. Date: 3f23fzo0y 3400
Acg. Time: T:01:05 AM
3200
Hodified: Ho
Proc. Algorithm: Analyost Classic 3000
Hunching Factor: 1
Woise Threshold: 53.6% cps 2800
Area Thresheld: 268,47  cps
Hum, Smooths: o 2600
Bep. Width: a.z20
sep. Hetant: 0,01 2400
Exp. Peak Ratio; 5.00
Exp, Adj, Ratic: 4.00 2200 4
Exp. Val, Ratioy 3.00
RT Window: 10,0 aec § 2000 288 |
Expected RT: 3. 46 min A i
Use Relative RT: Ho g 1800 - i
Int. Type: valley £ 1800 l
Retention Time: 3.4% min - |
Area: 3.03468+003  counts 1400 |
Helght: 1.63g+003 cps |
| stare Time: 3.40  min 1200 !
|| Bnd Time: 3.54  min |
1000 i
H
800 I
il asa
600 I |[ 1 572
271 i h ﬁ‘!l
= WA
= b 0 U il
0 LT,

- T v T g v Frerenserer oo
10 15 20 25 30 35 40 45 50 55 GO 65 70 75
1038 T4 111 148 184 Z21 257 204 330 367 404 44D 47T
Tima. Ii_!,!l__ -

i

Testosterone-ds

Peak Name: "Tostosterone d3{(IS”  Mass(es) "292.5/87 2 amu"

:I' “Sampie Name. “Sampla0B0" _Sample ID. “4A-FZ  File: “6120 Steroi dscontol 0.014 malk 22 Mar 17.wiff
Comment: ™ Annotation: ™

Sample Index: a0

Sample Type: Blank 248

Concentration: 1.00 ug/L 5000

Calculated Conc: H/R

RCqg. Date: 3faafzony

hog. Time; 7:01:05 AM 284
4500

Modified: Na

Proc, Algorithm: hAnalyst Classic

Bunching Factor: 1

Noise Threshold: 47.23  c¢ps 4000

hrea Thresheld: 236.14 cps

Hum. Smootha: o

Sep. Width: v.20 3500 4

Sep, Helght: .01

Exp. Peak Ratio: 5.00 |

Exp. Adj. Ratio: 4.00

Exp. Val. Ratio: 3.00 3000 4

RT Window: 30.0 Bsec §

Expected RT: 3.4% min A

Use Relative RT: Mo E‘ 2500 413

Int. Type: Walley 'E

Retention Time: 3.48 win = 2000 4

hrea: 1.0165e+004 counts

Height: 5.23¢+003 cpg !

Start Time: 3.3 min '

End Time: 3.54  win 1500 |
) |

] . T - .
1.0 15 20 25 30 35 40 45 50 5 i
1 38 T4 111 148 184 220 257 b4 330 367 404 440 477
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0.014 pg/L (nominal) sample (male fish)

Estradiol

Estradiol-ds

Poak Mame: "Estradiol” Mass(es): "506.2/171.3 amu”

- . B bt T P — T
—I Sample Nama: "SampleD78°  Sample ID: "4A-M2"  File: "6120 Stercidscontrol 0.014 mgl 22 Mar 17.wiff"

Camment **  Annotation: =
Sample Index: T8
Eample Type: Blank 561
Concentration: 0.00 ug/L 1.805 -
calculated Conc: /R
hog. Date: 1/z3/2017 1.765
Acg. Time: 6:i40:25 AM i
1.6e5 E
Modified: Ho
Proc. Algorithm: Analyst Clasasic 1.585 I!
Bunching Factor: 1 i
Moise Threshold: 57.0% cpa 1.485 i
Area Threshold: 285,23 cps g
Num. Smooths: [} 1.305 i
Sep. Width: ©.20 F
| sep. Height: o.0L 1.205 E
il BExp. Peak Ratio: 5,00 E
o Exp, Adj. Ratio: 4.00 1.1e5 s
Exp. Val. Ratio: 3.00 £
RT Window: 3e.0 gec § 1.005 4 I
Expected RT: 5.14 min A £
Use Relative RT: No i 9.084 4 282
Int. Type: Baae To Baae E B8.004
werenclon Time: 5.14 min
Area: 3.48258+003 Tounts 7.Ded - E
Height: 1.71e4001 cps L
Start Time: 5,10 min 6.004 4 f
End Time: 5.1%9 min
5.004 - l
4.004 i
3.004 -
2084 2
1.084 4 22a]! 284 E
i) . Lony 'LAA_L . LV —
10 1.8 20 25 30 35 40 45 50 655 60 65 70 75 B
1 38 74 111 148 184 221 257 294 330 367 404 440 477 §

Peak Name: "Estradiol d3(I5)"

Mass{es): "508.2M171.0 amu”

Commaent: ™ Annotation: ™
sample Index: 78
Sample Type: Blank
Concentration: 1.00 ng/mk
calculated Cong: H/R 1.8ad
Acg. Date: af231/z2017
Acq. Tima: 6:40:25 AN 1.7e4
Modified: Ho 1684
Proc. Algorithm: Analyst Classic Sed
Bunching Factor: 1 1
Noise Threshold: 43.24 opa 1.404
Area Threshold: 216.19  cps A
Hum, Smooths: o
sep. Width: 0.20 1.304
Sep. Height: o.01 1.2
! Bxp. Pesk Ratic: 5.00 vl
Exp. Adj. Racio: 4.00 1.1e4
Exp. Val. Ratio: 3.00 :
RT Window: 10.0 aec 3 1.004 4
Expected RT: 5.13 min B‘
Use Relative RT: No & 390000
=3
Int. Type: valluey £ soooo
Retention Time: 5.13 min =
Area: 3.4633e+004  counts 7000.0
Height : 1.84e4009 cps
Starc Time: 5.07 min B000.0
End Time: 5,19 min
S000.0
4000.0
3000.0
2000.0
1000.0 "k\_’

ﬂ_

_I Sample Name. ~Samplo07&"  Sampie ID: "4A-M2-  File: "6120 Steraidscantrol 0.014 mgL 22 Mar 17.wiff"

A S 'mw't-mvbf\m.w-y@ﬁ_v\ﬂ .

FO—

0
1.0 1.5 20 25 30 35 40 45 50 55 60 65 70 75

1 38 T4 111 148 1B4 221 257 284 330 367 404 440 477
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0.014 pg/L (nominal) sample (female fish)

Estradiol

Estradiol-ds

Gomment: ™  Annotation: ™

Sample Name: "Sample080"
Peak Namae: “Estradici® Ma

Sampde ID: "4A-F2"  File: "6120 Sta roidscontral
$5(es). "506.21171.3 amu”

Sample Index:
Sample Type:
Concentration:

caleculated Conc:

Date:
Time

ATg.
Acqy.

Modified:
Proc.,

Area Threshold:

Hum. Smooths:
Sep. wWidch:
Sep. Height:
Exp. Peak Ratio:
Exp. Ad}). Ratio:
Exp. Val. Ratio:
RT Window:

Expected RT:

Use Relative RT:

Int, Type:
Retention Time:
Area: T
Height:

start Time:

End Time:

Algorithm:
#unching Factor:
Noise Threshold:

an
Blank 5.61
0.00 ug/L 6000
HSA
3fazfeon7
7:01:05 AM 5500
Ho
rnalyst Classic 5000 -
1
59.05 cps
285.23 Cpa 4500
o
0.20
[ 4000
5.00
a.00 514
3.00 3500
L Bec 3
5,14 min 8’
Neo ,E' 3000
Base To Base 2
5,14 min = 2500
.0247e+003  counts
3.59e+003 cpa
5,03 min 2000 227
5.19 min g
1900 1 261
1000 L 322 347
il
i WL
LT LEN

Time. min

o 5 v T T T
10 15 20 25 30 35 40 45 50 55 60 65 7.0 75
138 T4 111 148 184 221 257 284 30 6T 404 440 477

Sample Index:
Bample Type:
Concentration:
calgulaved Conc:

Date:
Time:

Acq.
hcqg.

Modified:

Froc. Algorithm:
Bunching Factaor:
Heise Thresnold:

hrea Threshold:

Bum. Smooths;
sep. Width:
Sep. Helght:
Exp. Peak Ratio:
Exp. Adj. Ratio:
Exp. Val. Ratio:
RT Window:
Expected RT:
Use Relative RT:
Int. Type:
Retention Time:
Ared: 1.
Helght:

Start Time:

End Time:

B e S o
4A-F2  Fila: "6120 Storol dscontrol 0.014 mgl 22 Mar 17.wi ff*

Blank 513
1.00 ng/mL
H/A 1.804
3/23f2017
7:01:05 AM 1.704
Ho 1.604
Analyst Claasic
1 1.504
43.24 cpe
216.1% cps 1.4!4-3
5 i
0.0 1.304
0.0
5.00 1204
4.00
3,00 1.1e4
0.0 sec :
5.13  min § 1,004
Ho E‘ 8000.0 -
valley £ so000
5.13  min = ’
1526e+004 counts 7000.0 4
1,02e+004 cps
5.00 min B000.0 -
5.1% min
S000.0
4000.0
30000
2000.0
1000.0 3.203.31
0.0~ S il A 2,
10 15 20 25 3D 35 40 45 50 55

1 38 T4 111 148 B4

60 65 70 75
221 257 284 330 387 404 440 477
oo TRR U
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APPENDIX 7 - STATISTICAL ANALYSIS



Smithers Viscient Study No. 13784.6120 Page 158

BATTELLE

It can be done

Date April 16, 2018

To Joseph Marini

From Ying-Liang Chou ?’C ¢//¢4 / t§

Subject Final Statistical Analysis Report for Conducting a Short-Term Reproduction
Assay with Fathead Minnow (Pimephales promelas} Following OPPTS 890.1350
and OECD 229 Guidelines. Smithers Viscient Study No. 13784.6120 (FSTRA
#6120)

The attached final statistical analysis report summarizes the results of statistical analysis of the
data collected under the Smithers Viscient Study Number 13784.6120, “*Conducting a Short-
Term Reproduction Assay with Fathead Minnow (pimephales promelas) Following OPPTS
890.1350 and OECD 229 Guidelines” (FSTRA #6120).

Please call Ying-Liang Chou at 614-424-3538 or Vince Brown at 614-424-5928 if you have any
questions.
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Endocrine Disruptor Screening Program
USEPA Contract No: EP-W-11-063

Task Order No: 14

Final Statistical Analysis Report for

Conducting a Short-Term Reproduction Assay with Fathead Minnow
(Pimephales promelas) Following OPPTS 890.1350 and OECD 229 Guidelines

Smithers Viscient Study No. 13784.6120
(FSTRA #6120)

April 16, 2018

BATTELLE
505 King Avenue

Columbus, Ohio 43201
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COMPLIANCE STATEMENT
Smithers Viscient Study No. 13784.6120

Study Title:  Conducting a Short-Term Reproduction Assay with Fathead Minnow (Pimephales
promelas) following OPPTS 890.1350 and OECD 229 Guidelines

Battelle Statistician / Report Originator: Po-Hsu Chen
Battelle Statistician / Technical Reviewer:  Ying-Liang Chou

The statistical analysis portion of the above-referenced study was conducted in compliance with
the Good Laboratory Practice regulations of the Environmental Protection Agency as stipulated

by 40 CFR Part 160 (FIFRA}, the study protocol, and all applicable amendments. Deviations, if
present, can be found in study data file.

A R . T

Bﬁtte]&é’Study Statisfician Date

SIGNATURES

Name (Role) Signature Date
Po-Hsu Chen

(Battelle Statistician / MML/— 4/ /6 7/ /P

Report Originator)

Ying-Liang Chou o
(Battelle Statistician/ /Z///;—o—j{/d‘tw‘— Frd /i d

Technical Reviewer)

Vi B
(Plllcgcraniol\“/;;nager) \/Am‘\% . 9’1/0\”'— ‘-»f/ 1& / 22/ 3/

USEPA Contract No.: EP-W-11-063, TO 14
Smithers Viscient Study No. 13784.6120 (FSTRA #6120)



Smithers Viscient Study No. 13784.6120 Page 161

Quality Assurance Statement
Battelle

USEPA Contract No.: EP-W-11-063, TO 14
Study No. 13784.6120

This stady was inspected by the Quality Assurance Unit. Reports were submitted fo the Study
Director and Management 2s follows:

Date Reported to Study

Audit Date of Audit Director and Management
Audit Study Data June 21, 2017 June 22, 2017
Audit Draft Statistical Report June 21, 2017 June 22, 2017

July 13, 2017 July 13, 2017

August 7, 2017 August 7, 2017
Audit Study File Addendum July 13, 2017 July 13, 2017

August 7, 2017 August 7, 2017
Audit Final Statistical Report April 10,2018 April 10, 2018

%m A A ] twf zoig

Quality Assurance Unit, Battelle Date |

USEPA Contract No.: EP-W-11-063, TO 14
Smithers Viscient Study No. 13784.6120 (FSTRA #6120)
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INTRODUCTION

This report summarizes the statistical analysis of the data collected under the Smithers
Viscient Study Number 13784.6120, Fish Short-Term Reproduction Assay (FSTRA) of 2-
ethylhexyl paraben with fathead minnow (Pimephales promelas) (FSTRA #6120). The purpose
of this test was to assess the potential for the test substance to interact with the endocrine system
in fathead minnow exposed under flow-through conditions.

A fish short-term reproduction assay was performed in which fathead minnows were
exposed to different concentrations of the test substance {2-ethylbexyl paraben) for 21 days. Fish
were exposed 1o one of four different concentrations of the test substance (14, 35, 88, and 220
pg/L) and dilution water control. Four replicates were included for each treatment group and the
control group. Each exposure vessel (tank) contained a total of six fish, two male fish and four
female fish, for a total of eight males and 16 females per treatment. All fish were impartially
assigned to tanks prior to pre-exposure and then were randomly assigned to the exposure
treatments within a block after successful spawning had been established. The experimental
design is presented in Table 1.

Table 1. Experimental Design

2-ethylhexyl paraben Nurnber of Number of Male Number of Total Number of
Treatment Group Replicates Fish per Female Fish per Fish
(pe/L) (tanks) Replicate Replicate per Treatment Group

0.0 (control) 4 2 4 24

14 4 2 4 24

35 4 2 4 24

88 4 2 4 24

220 4 2 4 24
TOTAL 50 80 120

The primary endpoints were fecundity (the number of eggs per female per reproductive test

day), fertilization success (the number of embryos divided by the total number of eggs » 100),

nuptial tubercle score, female/male blood plasma vitellogenin (VT (G) concentration, female/male

gonadal somatic index (GSI), female/male body weight, and survival (ves/no).

USEPA Contract No.: EP-W-11-063, TO 14
Smithers Viscient Study No. 13784.6120 (FSTRA #6120}
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STATISTICAL METHODS

Statistical analyses were performed consistent with OPPTS 890.1350 (1), OECD 229
guidelines (2), and the TO 14 QAPP (3). Preliminary analyses (i.e. descriptive statistics such as
means, standard errors, and percent coefficient of variation) were performed separately on
continuous quantitative endpoints: fecundity, fertilization success, nuptial tubercle score,
female/male VTG, female/male GSI, and female/male body weight. Concentration-response
monotonicity was assessed visually via plots of replicate means and the group medians of the
replicate means.

To determine if significant differences in mortality existed between treatment groups,
survival data were evalvated with the Cochran-Armitage test with survival results peoled across
replicates within treatment or control group if data were considered to be monotonic. If
monotonicity was not observed, Fisher’s Exact test with a Bonferroni-Holm adjustment was
performed.

The treatment effect assessment was performed using data from the control group and the
four treatment groups. The treatment effect for nuptial tubercle score was determined using the
Jonckheere-Terpstra test. For other continuous quantitative endpoints that followed a monotonic
concentration-response, the Jonckheere-Terpstra test was applied in a step-down manner. For
endpoints that were not consistent with a monotonic concentration-response, the data were
evaluated for normality (Shapiro-Wilk’s test) and homogeneity of variance (Levene’s test}. Ifa
data set was found to have a non-normal distribution or a heterogeneous distribution of variance,
a normalizing, variance stabilizing transformation was used. If data sets were normally
distributed with homogeneous variance following transformation, the data set was evaluated
using Dunnett’s test. If the data set was normally distributed with heterogeneous variance
following data transformation, the Mann-Whitney-Wilcoxon test (with Bonferroni-Holm
adjustment) was used to evaluate the data. Where no normalizing transformation was found, the
Mann-Whitney-Wilcoxon test with a Bonferroni-Holm adjustment to the p-values was used to
evaluate the data sets. The Jonckheere-Terpstra test and Mann-Whitney-Wilcoxon test with a
Bonferroni-Holm adjustment to the p-values were performed on replicate medians, and
Dunnett’s test was performed on replicate means. i

Potential statistical outliers were assessed for all treatment and control data for all
continuous quantitative endpoints. An analysis of variance model was fit to the data separately
for each endpoint. Model residuals were estimated for each observation. If the residual value
was greater than the median residual plus three times the residual interquartile range (i.e., the
difference between the 75" and 25% percentiles), then the observed value was flagged as a
potential statistical outlier. Analyses were performed with and without the potential cutliers.
Analyses in this report present results using all data, while Appendix B contains the results when
potential cutliers were removed.

The statistical analysis software package SAS® (version 9.4) was used in all statistical
analyses, with statistical significance assessed at the two-sided 0.05 level.
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RESULTS

Table 2 summarizes the survival rate for each of the four replicates within the five
treatment groups. Also included in Table 2 is the mean survival rate by group across the four
replicates along with the standard error of the mean and percent coefficient of variation. Four
deaths (all female fish) were reported during the exposure period: two in the 14 pg/L treatment
group, and one in each of the 35 pg/L and 88 pg/L treatment groups. Survival data were
considered to be non-monotonic because three of the four fish that died were in the two lowest
treatment groups (14 and 35 pg/L) while no fish died in the highest treatment group (220 ug/L).
Fisher’s Exact test with a Bonferroni-Holm adjustment was performed and no significant
pairwise comparison results was seen between treatment groups and control.

Tables 3 through 7 present descriptive statistics (replicate means, number of samples,
overall treatment mean, overal] treatment median, standard error of the mean, and percent
coefficient of variation) by treatment group for fecundity and fertilization success, nuptial
tubercle score, female and male VTG, female and male GSI, and female and male body weight,
respectively.

Table 8 presents results from the statistical analysis to assess the significance of treatment
effects. Male VTG, female GSI, male GSI, and female body weight each followed a monotonic
concentration-response trend based on a visual assessment using medians of replicate and
treatment means. Significant increasing trends were seen for male VTG at the highest two
treatment groups {88 and 220 pg/L), and for both female and male GSI at the highest treatment
group (220 pg/L), while the other endpoint (female body weight) did not have a significant
increasing trend. Note that male VTG data were converted from ng/mL to pg/mL in the
statistical analysis so that a mixed model could be fitted.

For the four endpoints (not including survival rate) without a monotonic-concentration
response (Table 8), fecundity and male body weight were normally distributed with
homogeneous variance, fertilization success was normally distributed but with heterogeneous
variance, and fernale VTG was not normally distributed. Thus, a log transformation was applied
to the fertilization success and female VTG endpoints to remedy the heterogeneous variance and
non-normality issues, respectively. Note that female VTG data were converted from ng/mL to
pg/mL in the statistical analysis so that a mixed model could be fitted. For each of these four
endpoints, the pairwise comparison results showed no significant difference between treatment
groups and control.

Per OPPTS 890.1350 guidelines (1), a test for monotonicity was not performed for
nuptial tubercle score, while a test for significant treatment effect was performed using the
Jonckheere-Terpstra step-down test. No significant trend was seen for nuptial tubercle score.

Figures A-1 to A-9 in Appendix A present plots showing replicate means as well as the
median of the replicate means from each group for the visual assessment of concentration-
response monotonicity. Upon performing the analysis of variance to identify the presence of
statistical outliers, seven statistical outliers were identified for female VTG, and five statistical
outliers were identified for male VT'G. As noted earlier, the above statistical analyses were
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repeated for endpoints having statistical outliers identified, with those outliers removed from
analysis. Tables and figures in Appendix B present statistical analyses performed on the data
with the potential statistical outliers removed for these two endpoints. Table B-1 lists the
potential statistical outliers for these two endpeints. Note that both female and male VTG data
were converted from ng/mL to pg/mL in the statistical analysis so that a mixed model could be
fitted. Table B-2 displays results from the statistical analysis of these two endpoints to assess the
significance of treatment effects upon excluding the outliers. There was no change in the
statistical significance results upon removing the potential outliers. Figure B-1 and B-2 present
the plot of the replicate means as well as the median of the replicate means for the visual
assessment of concentration-response monotonicity,

STUDY ARCHIVAL

Supporting data and the final report were archived at Battelie.
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Table 2. Summary of 21-Day Survival Rate.
Female Survival (%) Male Survival (%) Overall Survival (%)
Treatment Ccv Cy Ccv
Replicate | N| Percent | Mean SEM N| P t | M SE N| P t | M SEM
(ng/L) eplicate T S %) ercen ean M (%) ercen ean (%)
A 4 100.0 % 100 6 100.0
B 4 160.0 2 100 6 100.0
0.0 C 7 160.0 100 0.0 0.0 3 100 100 0.0 0.0 6 100.0 100 6.0 0.0
D 4 140.0 2 100 6 100.0
A | 4 750 1 2 100 6 833 |
B 14 750 | 2 100 6 83.3
14 C iI 4 1000 8750 | 7.22 | 165 2 100 100 0.0 0.0 5 100.0 91.67 | 4.81 10.5
] D |4 100.0 = N ] 100 - 6 1000 -
A 4 15.0 2 100 6 833
B 4 100.0 2 100 6 100.0
a5 ‘ C 4 100.0 9375 | 625 | 133 5 100 106 0.0 0.0 3 100.0 9583 | 417 | &7
D 4 100.0 2 100 3] 100.0
A 4 150 2] 100 6 833
B 4 100.0 2 100 [ 106.0
88 C 4 100.0 9375 1 625 133 5 100 100 0.0 0.6 3 100.0 95.83 | 417 | &7
D 4 100.0 2 100 i} 100.0
A 4 100.0 2 100 6 1060
B 4 100.0 2 10¢ a 100.0
220 c 3 100.0 10¢ 0.6 | 0.8 5 100 1460 0.0 0.4 3 1000 100 0.0 0.0
D 4 100.¢ 2 100 6 100.0
SEM Standard error of the mean.
CV(%) Coefficient of variation = (standard deviation / mean) x 100.
Mean, SEM, and CV (%) calculated from the percent survival estimate for each replicate within treatment
(i.e., N=4).
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Table 3, Descriptive Statistics for Fecundity and Fertilization Success.
Fecundity p—— -
(ubes of Bps ek Femals sexDag) Fertilization Success (%)
Treatment ; Replicate R Ccv Replicate o Ccv
(ug/L) Replicate | N Mean Mean | Median | SEM (%) N Mean Mean | Median SEM (%)
A 4 45.51 4 99.61
B 41 5549 4| 9970
¢ C 4 47.52 4788 | 4652 | 428 1788 4 99.62 9940 | 9962 | 0.24 |048
D 41 3898 4| 9869
A 4 28.64 4 98.88
B 4 31.42 4 99.59
14 c P 43.44 3533 | 34.63 | 332 |18.78 P 90 64 99.50 | 99.62 | 0.22 |043
D 4 317.83 4 59.87
A 4 43.17 4 97.90
B 4 47.07 4 99.70
33 c 2 3175 A41.40 | 4338 | 333 | 16.10 1 9035 98.64 | 98.70 | 0.56 |1.14
D 4 43.60 4 57.46
A 4| 57.50 4 99.43
B 4 44.29 4 58.74
88 c 2 3629 42.99 | 4408 | 640 2879 1 100,00 99,51 | 99.66 | 0.2%9 |0.58
D 4 43.87 4 59.89
A 4 38.49 4 99.60
B 4 42.11 4 59.5%
220 C 4 2907 37.02 | 3845 | 279 |15.05 4 5027 99.44 | 9946 | 0.0% |0.18
D 4 38.42 4 99.35
SEM Standard error of the mean.
CV(%) Coefficient of variation = (standard deviation / mean) x 100.

Mean, SEM, and CV (%) calculated from the replicate means for each treatment (i.e., N=4),

For fish that died, data collected prior to death was included in the analysis of Fecundity and Fertilization

Success endpoints.
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Table 4. Descriptive Statistics for Male Nuptial Tubercle Score,

Mate Nuptial Tubercle Score

Treatment

(ne/L)

Replicate

Replicate

Mean Mean

Median

SEM

cv
()

23.0

20.5

24.5

19.5

21.8

1.1

10.5

18.0

24.0

14.0

24.5

35

16.5

16.5

135 16.1

18.0

21.0

16.5

25

0.9

88

17.5

23.0

185 17.8

12.0

18.0

28

220

21.5

17.0

195 18.9

[viell--lglwliall=dk Hiwiiall=-lllwilel=Ibdiwi[ofl-1 2

BB B [ B [R50 (R | B (R [ B[R (12 (B (R b2 (1| b2 (R | 2

175

1.0

10.9

SEM Standard error of the mean.

CV(%) Coefficient of variation = (standard deviation / mean} » 100.

Mean, SEM, and CV (%) calculated from the replicate means for cach treatment (i.¢., N=4).
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Table 5. Descriptive Statistics Blood Plasma Vitellogenin (VTG) by Sex.
Female VTG (ng/ml) Male VTG (ng/mL)
Treatment " Replicate . Ccv Replicate . Ccv
(ng/l) Replicate | N Mean Mean | Median | SEM (%) N Mean Mean Median SEM (%)
A 4 | 1225000 2 85
B 4 | 1573924 2 390
Q C 4 054284 1518858 | 1399462 | 296300 @ 39 5 100 164 92 76 92
D 4 | 2322223 2 80
A 3 | 3287348 i 2 104060
B 2% | 848469 2 1155
14 C 4 3788503 2885458 | 3452430 | 686915 | 48 2 8263 28392 4700 25288 178
D 4 | 3617513 | 2 Qb
[ a 3| 018261 I | 2 1753
F
B 4 | 1957802 2 40704
35 c 2 10818131 4186704 | 2505213 | 2253011 | 108 2 9075 12896 5414 9474 147
D 4 | 3052624 2 52
A 3 | 3390670 2 | 11045548
B 4 | 1054948 2 | 7690001
§8 C T 722436 1336833 | 918692 | 712244 | 107 2 | 14750057 8479752 | 9367774 | 3045043 | 72
D 4 | 119277 2 433403
A 4 595388 1* | 24186650
B 3% | 1043657 0* --
220 C 2% 3298271 1938782 | 1630735 | 659979 | 68 2 | 3278152 18732401 | 18732401 | 5454249 | 41
D 4 | 2817814 td -
SEM Standard error of the mean.
CV(%) Coefficient of variation = (standard deviation / mean) » 100.
-- No measurements available.
g Measurements not available for all fish because: 1) fish were found dead at termination

and thus no VTG measurement was completed; 2) assay results fall outside the readable
range; or 3) data was not reportable.
Mean, SEM, and CV (%) calculated from the replicate means for each treatment (i.e,, N=4 or 2).
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Table 6. Descriptive Statistics for Gonadal Somatic Index (GS51%) by Sex.
Female GSI (%) Male GSI (%)
Treatment . Replicate . cvy Replicate . Ccv
(gL Replicate | N Mean Mean @ Median SEM (%) N Mean Mean | Median | SEM (%)
A 4| 137793 2 1.162]
B 4| 16.6668 2| 0.8256
[¢] C 4| 13.8565 15.1757 | 15,1283  0.7860 | 10.3582 5 10422 1.1668 | 1.1022 0.1716|29.4081
D 4 16.4001 2| 1.6372
A 31 10.9498 2 1.6792
B 3| 12,5814 2 1.3848
14 C a1 147858 13.3346 | 13.6836 | 0.9664 | 14.4943 2 12940 1.5698  1.5320 |0.1431 18.2339
D 4 | 15.0215 2 1.9213
A 13| 14.5630 I 2 1.1363
B 4| 154075 | 2| 17207
35 c 4| 151340 14,7592 | 14 8485 | 0.3270| 4.4305 3 14400 1.3401  1.2881 | 0.1508 22.5033
D 4| 13.6325 2 1.0636
A 3| 16.2892 2 1.3215
B 4| 20.8120 2 1.5721
88 c 4 120709 16.8589 | 17.2764 | 1.8450 | 21.8877 5 15223 1.5093 | 1.5472 10.0658 | 8.7188
D 4| 18.2637 2 1.6214
A 4| 17.0872 2 1.8618
B 4| 19.9036 2| 22683
220 C 4| 185943 17.8280 | 17.8408 [0.9064  10.1683 2 22476 20586 2.0547 |0.1152|11.1908
D 4| 15.7269 2 1.8566
SEM Standard error of the mean.
CV(%) Coefficient of variation = (standard deviation / mean) x 100.
Mean, SEM, and CV (%) calculated from the replicate means for each treatment (i.e., N=4).
USEPA Contract No.: EP-W-11-063, TO 14
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Table 7. Descriptive Statistics for Body Weight by Sex.
Female Body Weight (g) Male Body Weight (g)
Treatment ’ Replicate - cv Replicate n [84%
(gl Replicate | N Mean Mean | Median | SEM (%) N Mean Mean | Median | SEM %)
A 4 2.3213 2. 4.3649
B 4| 23857 2 5.1055
0 c a 31192 2.2539| 2.2555 |0.0607| 5.3839 3 45737 i4.35'.J'7‘ 4.4693 | 0.3592 | 16.4861
D 4 21897 2] 33869 |
A 3 1.9247 2 4.0615
B 2] 21512 2 44244
14 C 2 16321 22086 23188 |0.1602 13.9402 7 41407 42063 41696 |0.0779| 3.7055
D 4| 2.4864 2| 41985
A 3 2.5605 2 4.6283
B 4] 22418 2 4.8946
35 C 4 22612 2.4256| 24108 |0.1019 | 8.3992 2 48912 4.6273 | 47597 |0.1880| 8.1264
D 4 2.6390 2 4.0952
A 3] 23974 2| 4.0019
B 4 2.3069 2 4,1957
88 C 2 20512 22726 23209 |0.0762| 6.7053 21 4.4630 4.1175| 4.0988 |0.1396! 6.7788
D 4 2.3348 2 3.8095
A 4 2.2431 2 4.0433
B 4 2.2678 2. 3.6927
220 C 4| 23692 2.3553| 23185 |0.0677| 5.7505 5 45100 4,0573 | 4.0132 |0.1692 | 8.3407
D 4 2.5413 2 3.9832
SEM Standard error of the mean.
CV (%) Coefficient of variation = (standard deviation / mean) = 100.

Mean, SEM, and C'V (%) calculated from the replicate means for each treatment (i.e., N=4).
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Table 8. Statistical Analysis Results
Significant
e " s Jonckheere- Pairwise
Endpoints Monotomcltly Nanmility Hom.ogenelty gl Terpstra Test* | Comparisons
Assessment Test? Variance Test’ 5
{p-value) to Control
(p-value)
Fecundity Non-Monaotonic|  Nommal Homogeneity NP NS
Hextlizasn Non-Monotonic| Normal Heterogeneity NP NS
Success
Nuptial
Tubercfe Score’ NP bl i st Bl
Female VTG’ Non-Monotonic | Non-Normal | Homogeneity NP NS
Male VIG' | Monotonic NP NP g;gﬁg i Eg:ggg NP
Female GSI Monotenic NP NP Group 5 (0.0463) NP
Male GSI Monotenic NP NP Group 5 (0.0053) NP
Female .
Body Weight (g) Monotenic NP NP NS NP
Body ]\\;{f:liegh t (g} Non-Monotonic| Normal Homogeneity NP NS
Snrvival Non-Monotonic NP NP NP Ngt
1. Monotonicity was assessed visually from the replicate and treatment means.
2. Shapiro-Wilk test for normality.
3. Levene’s Test for homogeneity of variance.
4. Jonckheere-Terpstra step-down trend test was performed on monotonic concentration-response
data. Oniy statistically significant treatment trends were listed.
5. Control is group | and test concentration groups are groups 2 to 5 (ordering from 14 to 220 pg/L).
Only statistically significant pairwise comparisons were listed.

e For non-monotonic, normally distributed, and homogeneous variance data, Dunnett’s test
was used in the pairwise comparisons to controf.

a  For other types of data (e.g., non-monotenic, normally distributed, and heterogeneous
variance data), Mann-Whitney-Wilcoxon test was used in the pairwise comparisons to
control with Bonferroni-Holm multiple comparison adjustment.

6. The treatment effect for tubercle score is determined using the Jonckheere-Terpstra step-down
trend test on replicate medians.

7. Both male/Female VTG data were converted from ng/mL to ug/mL so that a mixed model could
be fitted.

8. Fisher's Exact test with a Bonferroni-Holm adjustment was performed.

NP Statistical test or comparison was not performed.

NS No statistically significant differences were found for Jonckheere-Terpstra step-down trend test,

Dunnett’s test, or Mann-Whitney-Wilcoxon test with a Bonferreni-Holm adjustment.
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Appendix A

Plots Used for the Visual Assessment of Concentration-Response
Monotonicity
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Appendix B

Statistical Analyses Performed on Data with Potential Statistical Outliers
Removed

USEPA Contract No.: EP-W-11-063, TO 14
Srmithers Viscient Study No. 13784.6120 (FSTRA #6120)



Smithers Viscient Study No. 13784.6120 Page 180

Table B-1.  Potential Statistical Qutliers.

Endpoints Tr::gtg)e L Replicate O%ﬁ;‘;“ Pr‘ﬁ::fl?d Residual
Female VTG (ng/mL) 0 D 7,112,278 [1,518,858 5,593,420
Female VTG (ng/mL) 14 D 7,965,098 [3,167,926 4,797,172
Female VTG (ng/mL) 35 C 42,295,354 | 4,404,600 | 37,890,754
Female VTG (ng/mlL) 15 D 8,993,854 | 4,404,600 4,589,254
Female VTG (ng/mlL.} 88 A 7,809,050 | 1,229,730 6,579,320
Female VTG (ng/ml.} 220 C 6,482,298 | 1,798,486 4,683,812
Female VTG (ng/mL) 220 D 6,951,133 | 1,798,486 5,152,647

Male VTG (ng/mL) 14 A 200663 28392 172271

Male VTG (ng/mL) 88 A 16,311,566 | 8,479,752 7,831,814
Male VTG (ng/mL) 88 B 10,716,174 | 8,479,752 2,236,422
Maile VTG (ng/mL) 88 C 23,557,855 | 8,479,752 15,078,103
Male VTG (ng/mL) 220 A 24,186,650 |16,914,351 7,272,299

Note that in the calculation of potential statistical outliers both femaie and male VTG data were converted
from ng/mL to pg/ml so that mixed models could be fitted.
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Table B-2.  Statistical Analysis Results, Potential Statistical Ouiliers Removed.
Significant
. z . Jonckheere- Pairwise
Endpoints Monotomcnly Norma:ny Hom.ogenelry 03f Terpstra Test* Comparisons to
Assessment Test Variance Test 5
(p-value) Control
(p-value}
Female VTG | Non-Monotonic | Non-Normal | Log-Homogeneity NP NS§
Male VTG Mongctonic NP NP = upP IO NP
Group 4 (0.0008)
1. Monotonicity was assessed visually from the replicate and treatment means.
2 Shapiro-Wilk test for normality.
4, Levene’s Test for homogeneity of variance.
4. Jonckheere-Terpstra step-down trend test was performed on monotonic concentration-response
data. Only statistically significant treatment trends were listed.
3 Control is group 1 and test concentration groups are groups 2 to 5 (ordering from 14 to 220 pg/L}).
Only statistically significant pairwise comparisons were listed.

¢ For non-monotonic, normally distributed, and homogeneous variance data, Dunnett’s test
was used in the pairwise comparisons to control.

» TFor other types of data (e.g., non-monotonic, normally distributed, and heterogeneous
variance data), Mann-Whitney-Wilcoxon test was used in the pairwise comparisons to
control with Bonferroni-Holm multiple comparison adjustment.

6. Both male and Female VTG data were converted from ng/mL to pg/mL so that a mixed model
could be fitted.

NP Statistical test or comparison was not performed.

NS No statistically significant differences were found for Jonckheere-Terpstra step-down trend test or

Mann-Whitney-Wilcoxon test with a Bonferroni-Holm adjustment.

USEPA Contract No.; EP-W-11-063, TO 14

Smithers Viscient Study No. 13784.6120 (FSTRA #6120)
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APPENDIX 8 - STUDY DATA
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Water quality measurements during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben

Ranges
Nominal Dissolved Oxygen
Concentration T Hure (°C y Total Hardness  Total Alkalinity Conductivity
(ug/L) mg/L % of Sawration T o tc) P (mg/L as CaC0O3)  (mg/L as CaCO3) (HS/cm)
Control 589-8.34 714-101 25-26 70-75 68 - 88 20-26 490-710
i 14 5.56 - 8.25 67.5-99.9 24-26 70-75 72 24 460
f 35 4.63-847 56.1-103 25-26 6.8-75 72 24 530
i 88 6.64 - 8.14 79.9-99.3 25-26 70-75 68 20 490
i 220 6.76 - 8.43 82.0-102 25-27 71-75 88 20 460

Continuous temperature monitoring of both the upper and lower water bath established a temperature range of 24.4 to 26 °C throughout the exposure period.
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Pre-exposure spawning summary for the exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
Day 1 2 3 4 6
Spawning # of # of # of # of # of # of # of # of # of # of # of # of
Group ID Eggs Spawns Eggs Spawns Eggs Spawns Eggs Spawns Eggs Spawns Eggs Spawns
1 160 1 270 1 145 1 156 1 66 3 52 1
2 41 2 541 2 0 0 404 2 92 2 0 0
3 103 1 231 2 206 2 86 1 116 1 99 1
4 0 0 89 1 0 0 127 2 86 2 0 0
5 209 1 92 1 0 0 585 2 32 1 0 0
6 287 2 140 2 194 1 436 2 111 2 128 1
7 0 0 250 2 0 0 111 1 161 1 67 1
8 0 0 39 2 0 0 98 1 97 2 23 1
9 0 0 366 2 159 1 76 1 230 1 38 1
10 0 0 408 1 0 0 213 1 301 1 0 0]
11 0 0 46 1 198 1 220 1 73 1 130 1
12 225 2 235 1 174 1 0 0 365 2 0 0
13 225 1 246 1 0 0 622 2 0 0 451 2
14 0 0 21 1 462 2 149 2 84 2 0 0
15 0 0 16 1 59 3 0 0 127 1 0 0
16 0 0 178 1 181 1 162 1 97 1 141 1
17 96 1 227 2 0 0 90 1 113 2 105 1
18 42 1 262 2 278 2 46 1 201 2 36 1
19 0 0 0 0 54 1 0 0 30 1 44 2
20 0 0 103 2 331 2 0 0 167 2 49 1
21 0 0 323 1 160 2 88 1 382 2 0 0]
22 212 1 340 2 225 2 232 2 57 1 7 1
23 136 2 344 2 208 1 75 1 198 2 31 1
24 0 0 396 3 42 2 336 1 269 2 0 0]
25 0 0 408 2 0 0 0 0 202 2 118 1
26 0 0 336 2 0 0 22 1 130 2 156 1
27 0 0 260 2 262 2 132 1 244 1 0 0
28 157 2 0 0 319 2 61 1 50 1 202 2
29 298 1 362 2 167 2 161 2 106 1 0 0]
30 0 0 305 1 0 0 103 1 71 1 226 1
31 312 1 444 2 0 0 289 1 392 2 59 2
32 0 0 36 1 395 2 64 2 201 2 0 0
33 0 0 72 1 169 2 303 2 17 1 92 1
34 78 1 104 2 222 2 35 1 243 2 17 1
35 199 2 40 1 38 1 207 1 83 1 0 0
36 0 0 643 3 105 2 74 1 115 2 20 1
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Pre-exposure spawning summary for the exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben (continued)

Day 7 8 9 10 11 12
Spawning # of # of # of # of # of # of # of # of # of # of # of # of
Group ID Eggs Spawns Eggs Spawns Eggs Spawns Eggs Spawns Eggs Spawns Eggs Spawns

1 136 1 74 1 73 1 268 2 247 1 578 1
2 388 2 0 0 98 1 149 2 198 2 614 2
3 0 0 0 0 121 1 158 1 360 2 444 2
4 271 1 260 1 0 0 0 0 0 0 192 1
5 308 1 213 1 0 0 225 1 0 0 296 3
6 189 1 197 1 0 0 504 1 260 1 664 2
7 72 1 39 1 155 1 108 1 0 0 118 1
8 121 1 56 1 67 1 162 1 0 0 317 2
9 92 1 91 2 138 1 0 0 150 2 289 2
10 197 2 319 1 0 0 341 2 211 2 15 1
11 159 2 107 1 243 2 171 1 0 0 555 1
12 0 0 48 1 357 2 0 0 244 2 352 1
13 239 1 103 1 0 0 336 2 62 2 160 1
14 115 1 68 1 158 2 144 1 128 2 309 1
15 22 1 135 1 218 3 0 0 0 0 571 2
16 59 1 0 0 191 1 92 1 78 1 244 1
17 107 1 85 1 0 0 225 2 0 0 0 0
18 112 1 0 0 323 1 0 0 84 1 193 1
19 28 1 0 0 142 1 63 1 32 2 311 2
20 211 1 44 1 161 1 117 1 19 1 607 2
21 49 1 213 1 237 3 274 2 0 0 307 1
22 160 1 0 0 286 2 298 1 0 0 638 2
23 76 1 56 1 175 1 209 2 0 0 585 2
24 0 0 149 1 93 1 166 1 0 0 521 2
25 0 0 102 1 108 1 0 0 94 1 347 2
26 131 1 0 0 249 1 126 1 0 0 713 2
27 150 2 188 1 167 2 66 2 218 1 313 1
28 0 0 65 1 76 1 319 1 0 0 357 1
29 73 1 204 2 35 1 107 1 0 0 70 1
30 118 1 114 1 0 0 68 1 38 1 429 2
31 149 1 302 1 211 1 93 1 115 1 696 1
32 107 1 112 1 63 1 162 1 310 2 4 1
33 0 0 19 1 154 1 124 1 145 1 0 0
34 38 1 234 1 58 2 180 2 206 1 335 1
35 0 0 96 1 59 2 0 0 0 0 828 2
36 88 2 105 2 290 1 261 2 0 0 217 1
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Pre-exposure spawning summary for the exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben (continued)
Day 13 14 15 16 Pre Exposure Totals
Spawning # of # of # of # of # of # of # of # of Eqas/Female/Da Total # of #itnsﬁg‘é\én; Criteria
Group ID Eggs Spawns Eggs Spawns Eggs Spawns Eggs Spawns 99 y Spawns Days Met
1 389 1 41 1 197 1 278 1 48.9 19 8 YES
2 275 1 256 2 158 1 215 1 53.6 22 11 YES
3 0 0 132 1 365 1 0 0 37.8 16 7 YES
4 0 0 107 1 142 1 166 1 225 11 4 YES
5 697 2 0 0 174 2 477 2 51.7 17 10 YES
6 215 1 119 1 271 1 109 1 59.8 20 8 YES
7 0 0 0 0 320 2 182 1 24.7 13 5 YES
8 178 1 148 2 198 1 72 1 24.6 17 8 YES
9 0 0 92 1 235 2 0 0 30.6 17 7 YES
10 305 1 181 1 0 0 361 1 44.6 14 8 YES
11 378 2 151 2 130 2 325 1 451 19 9 YES
12 402 1 278 1 179 1 271 1 48.9 16 7 YES
13 511 1 0 0 234 2 32 1 50.3 17 9 YES
14 107 1 306 2 185 1 228 2 385 21 10 YES
15 152 1 0 0 333 3 0 0 255 16 6 YES
16 219 2 0 0 270 2 55 1 30.7 15 8 YES
17 115 1 134 1 0 0 347 2 25.7 15 6 YES
18 0 0 0 0 0 0 40 1 253 14 3 YES
19 192 2 0 0 215 1 78 1 18.6 15 9 YES
20 271 1 0 0 410 2 0 0 38.9 17 7 YES
21 482 2 0 0 138 1 437 2 48.3 19 8 YES
22 351 2 0 0 363 1 197 2 53.7 20 8 YES
23 109 1 246 1 452 2 28 1 45.8 21 9 YES
24 78 1 0 0 297 2 0 0 36.7 16 6 YES
25 92 1 171 1 63 1 0 0 26.6 13 6 YES
26 197 1 0 0 0 0 340 2 375 14 6 YES
27 230 1 266 2 251 1 276 2 47.2 21 10 YES
28 381 1 143 1 173 1 23 1 36.3 16 6 YES
29 297 1 0 0 161 2 218 1 35.3 18 6 YES
30 214 1 177 2 246 1 203 2 36.1 16 10 YES
31 319 1 190 1 184 1 16 1 58.9 18 7 YES
32 478 1 217 1 0 0 0 0 33.6 16 6 YES
33 0 0 143 1 0 0 0 0 19.3 12 3 YES
34 501 1 176 2 228 2 142 1 43.7 23 10 YES
35 0 0 134 1 126 2 0 0 28.3 14 5 YES
36 108 1 251 2 349 2 197 1 44.1 23 9 YES
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Biological Observation Key for the Following Observation Tables

Fish Appearance Observation Key

Def = Deformed

BL = Bloated

FP = Fatpad

CB= Color Bars

g DF = Dead Fish DRK = Dark Fish LF = Live Fish PP = Papillae Present | TP = Tubercles Present
Fish Present Present
Fish Behavior Observation Key
CLE = Fish With - o -
- ERR = Erratic TA = Territorial _ . LTA = Loss Of Territorial _
AS = Fish At Surface Cogg&ei}ieblr_iﬁﬁ Of Movement Aggression LETH = Lethargic Aggressiveness N = None

PLE = Fish With Partial Loss

Of Equilibrium

RA = Rapid Respiration

OB = On Bottom

NA = Not Applicable
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
i Exposure Da;
Corl:lc(zerr?':p:tlion Replicate Observation 0 5 ] P c Y 5 g 0
# of Surviving Males 2 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4 4
A # of Eggs NA 239 216 93 0 123 62 26 113 527 37
# of Infertile Eggs NA 0 0 0 0 2 0 2 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4
B # of Eggs NA 137 258 179 221 161 88 234 167 626 590
# of Infertile Eggs NA 0 0 0 0 0 0 0 2 0 0
g # of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
é # of Surviving Males 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4
C # of Eggs NA 115 303 206 447 191 0 360 165 0 75
# of Infertile Eggs NA 0 0 0 3 0 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
D # of Eggs NA 158 66 217 84 180 201 0 16 476 0
# of Infertile Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
Corl:lc(zerr?'ip:tlion Replicate Observation n " " " " Exposrere bay = 18
19 20 21
# of Surviving Males 2 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4 4
A # of Eggs 331 209 0 110 360 0 115 286 223 463 290
# of Infertile Eggs 0 0 0 0 0 3
# of Undiscernible Eggs 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
B # of Eggs 0 308 394 0 322 602 0 109 404 0 197
# of Infertile Eggs 0 0 2 0 0 3 0 0 6 0 2
g # of Undiscernible Eggs 0 0 0 0 0 0 0 0 0
§ # of Surviving Males 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4
C # of Eggs 376 0 173 196 202 31 210 98 250 376 218
# of Infertile Eggs 8 0 2 0 0 0 1 0 0 1 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4
D # of Eggs 608 0 0 291 150 87 133 53 248 0 306
# of Infertile Eggs 3 0 0 0 0 0 0 0 0 0 3
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben

Corl:lc(zerr?:p:tlion Replicate Observation 0 ) . Exposzre Day 5

8 10

# of Surviving Males 2 2 2 2 2 2 2

# of Surviving Females 4 4 4 4 4

A # of Eggs NA 343 133 176 0 0 0 97 270 151 0

# of Infertile Eggs NA 7 1 0 0 0 0 0 0 15 0

# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0

# of Surviving Males 2 2 2 2 2 2 2 2 2 2

# of Surviving Females 4 4 4 4 4 4 4
B # of Eggs NA 71 190 182 105 0 0 142 0 71 128

# of Infertile Eggs NA 5 1 1 1 0 0 0 0 0 0

g # of Undiscernible Eggs NA 0 0 0 0 0 0 0 0

31 # of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4
C # of Eggs NA 159 348 0 278 357 0 0 88 26 402

# of Infertile Eggs NA 0 5 0 1 0 0 0 0 0 1

# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0

# of Surviving Males 2 2 2 2 2 2 2

# of Surviving Females 4 4 4 4 4 4

D # of Eggs NA 0 311 0 53 215 135 197 153 332 0

# of Infertile Eggs NA 0 0 0 0 0 0 2 0 0 0

# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
i Exposure Da
Coy‘gfr‘]tl?fiio” Replicate Observation 11 12 13 14 15 : 16 : 17 18 19 20 21
# of Surviving Males 2 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4 3
A # of Eggs 116 0 27 46 0 112 25 207 336 4 272
# of Infertile Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 3 3 3 3 3 3 3 3 3
B # of Eggs 0 327 0 0 242 79 0 413 145 0 107
# of Infertile Eggs 0 0 0 0 0 0 0 0 0 0 1
g # of Undiscernible Eggs 0 0 0 0 0 0 0 0 0
31 # of Surviving Males 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4
C # of Eggs 402 215 300 82 98 12 442 0 179 221 263
# of Infertile Eggs 1 0 0 0 0 0 1 0 0 2 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
D # of Eggs 400 0 284 74 0 0 351 160 0 436 77
# of Infertile Eggs 0 0 0 0 0 0 0 2 0 0 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben

i Exposure Da;
Corl:lc(zerr?':p:tlion Replicate Observation 0 ) 5 3 . P c Y 5 s o
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 3 3 3 3 3 3
A # of Eggs NA 154 0 0 503 0 0 329 0 210 268
# of Infertile Eggs NA 0 0 0 52 0 0 3 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
B # of Eggs NA 106 142 289 418 0 0 239 200 0 687
# of Infertile Eggs NA 0 0 1 3 0 0 0 2 0 0
%',, # of Undiscernible Eggs NA 0 0 0 0 0 0 0
31 # of Surviving Males 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4
C # of Eggs NA 89 135 169 452 203 0 0 67 125 209
# of Infertile Eggs NA 0 0 4 5 0 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4
D # of Eggs NA 0 232 220 147 213 278 167 29 343 0
# of Infertile Eggs NA 0 4 42 14 0 12 6 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben

Exposure Day

Nominal' Replicate Observation
Concentration 11 12 13 14 15 16 17 18 19 20 21
# of Surviving Males 2 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 3 3 3 3 3 3 3 3 3 3 3
A # of Eggs 168 0 245 435 0 0 0 0 0 272 174
# of Infertile Eggs 0 0 0 0 0 0 0 0 0 1 2
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4
B # of Eggs 200 0 0 0 121 42 337 320 201 251 401
# of Infertile Eggs 0 0 0 0 0 0 2 2 0 0 2
3 # of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
g? # of Surviving Males 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4
C # of Eggs 307 0 0 0 0 216 0 273 343 0 79
# of Infertile Eggs 0 0 0 0 0 2 0 2 0 0 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4
D # of Eggs 147 497 127 37 305 59 283 140 0 67 371
# of Infertile Eggs 0 0 0 0 0 0 0 0 0 0 5
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
Cor':lc(:er:ti?:tlion Replicate Observation 0 1 ) Expos:re Dy s 10
# of Surviving Males 2 2 2 2 2
# of Surviving Females 4 4 4 3 3
A # of Eggs NA 0 0 126 157 0 97 291 25 345 338
# of Infertile Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4
B # of Eggs NA 0 208 0 350 0 178 288 28 434 256
# of Infertile Eggs NA 0 0 0 0 0 0 0 0 0 0
%’, # of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
g # of Surviving Males 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4
C # of Eggs NA 224 359 0 0 0 66 23 0 457 0
# of Infertile Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4
D # of Eggs NA 0 306 169 170 226 191 69 178 276 307
# of Infertile Eggs NA 0 0 1 0 0 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
Cor':l(ger:ti?:tlion Replicate Observation n " " 1 " Expos;l;e bay =
18 19 20 21
# of Surviving Males 2 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 3 3 3 3 3 3 3 3 3 3 3
A # of Eggs 151 292 0 0 108 81 225 203 179 635 401
# of Infertile Eggs 0 0 0 0 0 1 2 3 0 1 6
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
B # of Eggs 210 256 109 0 245 0 48 246 629 164 71
# of Infertile Eggs 0 12 0 0 19 0 0 0 7 0 4
= # of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
g # of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
c # of Eggs 0 509 0 0 299 0 27 186 0 0 58
# of Infertile Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
D # of Eggs 0 411 407 97 225 197 0 259 197 0 0
# of Infertile Eggs 0 0 0 0 0 1 0 0 0 0 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben

Nominal . . Exposure Day
Concentration Replicate Observation 0 . 5 3 . : 6 . g 9 o
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
A # of Eggs NA 50 62 271 0 77 270 0 129 227 0
# of Infertile Eggs NA 0 2 0 0 0 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4
B # of Eggs NA 0 0 0 337 143 150 208 256 207 452
# of Infertile Eggs NA 0 0 0 0 0 0 2 5 0 0
§ # of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
I # of Surviving Males 2 2 2 2 2 2 2 2
o # of Surviving Females 4 4 4 4 4 4 4 4
c # of Eggs NA 0 196 188 405 309 0 71 218 0 0
# of Infertile Eggs NA 0 2 0 5 12 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4
D # of Eggs NA 0 251 324 10 0 178 210 311 481 0
# of Infertile Eggs NA 0 0 9 3 0 0 0 0 0 0
# of Undiscernible Eggs NA 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
Corl:ltger::p:tlion Replicate Observation Exposure bay
11 12 13 14 15 16 17 18 19 20 21
# of Surviving Males 2 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4 4
A # of Eggs 396 357 0 191 156 169 317 114 42 213 192
# of Infertile Eggs 1 0 0 5 0 3 2 0 0 0 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4
B # of Eggs 318 359 121 392 0 71 115 0 107 301 0
# of Infertile Eggs 0 0 0 0 0 0 0 0 2 6 0
5’2 # of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
I # of Surviving Males 2 2 2 2 2 2 2 2 2 2 2
o # of Surviving Females 4 4 4 4 4 4 4 4 4 4 4
C # of Eggs 321 0 0 151 207 42 196 0 0 138 0
# of Infertile Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
# of Surviving Males 2 2 2 2 2 2 2 2 2 2
# of Surviving Females 4 4 4 4 4 4 4 4 4 4
D # of Eggs 702 0 341 0 0 0 102 122 0 107 88
# of Infertile Eggs 0 0 0 0 0 0 3 0 0 2 0
# of Undiscernible Eggs 0 0 0 0 0 0 0 0 0 0 0
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Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120

Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120

Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120

Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120

Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120

Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120

Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120

Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120

Daily exposure observations during the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
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Smithers Viscient Study No. 13784.6120 Page 209
Day 21 Termination Measurements for the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
. Total Gonad Ovipositor
Cor':lcoerrrl]tl?stlion Replicate Gender Sample ID Length We}g/ﬁ: © W(;Z?E(zg) ngg:gle GSI (%) Type Prssent?
(mm) (OorT) (X = present)
M 5AM1 51.41 4.5377 0.0744 21 1.6396 T
M 5AM2 48.63 4.1920 0.0287 25 0.6846 T
F 5AF1 45.46 2.1604 0.2044 9.4612 o X
A F 5AF2 47.37 2.4371 0.4160 17.0695 0] X
F 5AF3 50.26 2.8440 0.4466 15.7032 0] X
F 5AF4 41.57 1.8435 0.2375 12.8831 o X
M 5BM1 58.88 4.9410 0.0288 20 0.5829 T
M 5BM2 57.93 5.2699 0.0563 21 1.0683 T
F 5BF1 43.83 2.4587 0.3195 0 12.9947 o X
B F 5BF2 40.92 2.2568 0.5403 0 23.9410 o X
F 5BF3 47.17 2.2036 0.2892 0 13.1240 0] X
g F 5BF4 49.71 2.6235 0.4357 0 16.6076 0] X
§ M 5CM1 59.76 5.0419 0.0373 20 0.7398 T
M 5CM2 53.11 4.1054 0.0552 29 1.3446 T
F 5CF1 40.37 1.9731 0.3614 0 18.3164 0] X
¢ F 5CF2 42.34 1.7432 0.1892 0 10.8536 o X
F 5CF3 47.65 2.4997 0.2222 0 8.8891 o X
F 5CF4 45.01 2.2606 0.3926 0 17.3671 0] X
M 5DM1 47.65 3.4066 0.0561 23 1.6468 T
M 5DM2 49.77 3.3671 0.0548 16 1.6275 T
F 5DF1 47.81 2.3741 0.2838 0 11.9540 0] X
D F 5DF2 43.16 1.9845 0.3862 0 19.4608 0] X
F 5DF3 45.15 2.5674 0.5241 0 20.4136 o X
F 5DF4 43.83 1.8327 0.2524 0 13.7720 6] X
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Day 21 Termination Measurements for the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
. Total Gonad Ovipositor
Cor':l(?er::tT:tlion Replicate Gender Sample ID Length Wng;/r?: © ch;‘ic;?]??g) TLSJtcag::gle GSI (%) Type Pr(fsent?
(mm) (OorT) (X = present)
M 4AM1 55.76 4.1621 0.0554 17 1.3311 T
M 4AM2 53.74 3.9609 0.0803 19 2.0273 T
F 4AF1 49.99 2.3406 0.2171 9.2754 0] X
A F 4AF2 41.19 1.7958 0.2197 12.2341 0] X
F 4AF3 4411 1.6376 0.1857 11.3398 0] X
F 4AF4 NA NA NA NA 0]
M 4BM1 49.56 3.9205 0.0521 23 1.3289 T
M 4BM2 54.29 4.9282 0.0710 25 1.4407 T
F 4BF1 44.95 2.1113 0.2690 0 12.7410 0] X
B F 4BF2 43.80 1.9412 0.3299 0 16.9946 0] X
F 4BF3 4951 2.4012 0.1923 0 8.0085 0] X
§', F 4BF4 NA NA NA 0 NA 0]
; M 4CM1 58.23 4.3830 0.0634 14 1.4465 T
M 4CM2 52.70 3.8984 0.0445 14 1.1415 T
F 4CF1 46.09 2.5041 0.3809 0 15.2111 0] X
¢ F 4CF2 48.01 2.5120 0.3582 0 14.2596 0] X
F 4CF3 46.99 2.6631 0.3497 0 13.1313 0] X
F 4CF4 48.38 2.8492 0.4713 0 16.5415 0] X
M 4DM1 55.44 4.7729 0.0974 27 2.0407 T
M 4DM2 46.48 3.6240 0.0653 20 1.8019 T
F 4DF1 45.77 2.1854 0.2632 0 12.0436 0] X
b F 4DF2 44.89 2.5644 0.4231 0 16.4990 0] X
F 4DF3 45.68 2.4140 0.3706 0 15.3521 0] X
F 4DF4 47.82 2.7817 0.4504 0 16.1915 0] X
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Day 21 Termination Measurements for the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben

Nominal . Total Wet Gonad Tubercle Gonad Ovipositor
Concentration Replicate Gender Sample ID Length Weight (g) | Weight (g) Score GSI (%) Type P_resent?
(mm) (QorT) (X = present)
M 3AM1 54.90 45971 0.0360 19 0.7831 T
M 3AM2 57.78 4.6594 0.0694 15 1.4895 T
F 3AF1 47.83 2.4145 0.2368 0 9.8074 @] X
A F 3AF2 48.53 2.8164 0.3012 0 10.6945 ] X
F 3AF3 44.86 2.4505 0.5682 0 23.1871 ] X
F 3AF4 NA NA NA 0 NA @]
M 3BM1 61.33 5.6141 0.1019 20 1.8151 T
M 3BM2 54.23 4.1750 0.0679 14 1.6263 T
F 3BF1 45.81 2.6944 0.4758 0 17.6588 ] X
B F 3BF2 44.86 2.2435 0.3663 0 16.3272 ] X
F 3BF3 45,58 2.0859 0.2935 0 14.0707 @] X
%',, F 3BF4 43.76 1.9435 0.2638 0 13.5734 @] X
%9:: M 3CM1 57.00 5.3589 0.0722 8 1.3473 T
M 3CM2 52.68 4.4235 0.0678 19 1.5327 T
F 3CF1 47.04 2.3914 0.4469 0 18.6878 ] X
c F 3CF2 48.31 1.9548 0.2342 0 11.9808 @] X
F 3CF3 46.96 2.5294 0.4614 0 18.2415 @] X
F 3CF4 46.06 2.1693 0.2522 0 11.6259 ] X
M 3DM1 54.06 4.0024 0.0342 16 0.8545 T
M 3DM2 52.67 4.1880 0.0533 20 1.2727 T
F 3DF1 51.11 2.9943 0.5077 0 16.9555 @] X
D F 3DF2 46.33 2.5638 0.3415 0 13.3201 @] X
F 3DF3 47.96 2.6335 0.3666 0 13.9206 ] X
F 3DF4 45.49 2.3644 0.2727 0 11.5336 @] X
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Day 21 Termination Measurements for the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
. Total Gonad Ovipositor
Cor':lcoerrrl]tlpaatlion Replicate Gender Sample ID Length We}g/ﬁ: © W(Sig?:ti?g) Tglz(e):gle GSI (%) Type Prgsent?
(mm) (OorT) (X = present)
M 2AM1 50.79 4.1689 0.0380 11 0.9115 T
M 2AM2 49.36 3.8348 0.0664 24 1.7315 T
F 2AF1 46.16 2.3670 0.2696 11.3899 o X
A F 2AF2 47.11 2.4651 0.4406 17.8735 o X
F 2AF3 45.17 2.3602 0.4627 19.6043 0] X
F 2AF4 NA NA NA NA 0]
M 2BM1 48.31 3.7593 0.0480 23 1.2768 T
M 2BM2 51.11 4.6320 0.0865 23 1.8674 T
F 2BF1 49.02 2.5697 0.4313 0 16.7841 0] X
B F 2BF2 46.83 2.3529 0.5533 0 23.5157 o X
F 2BF3 44.70 2.1494 0.4544 0 21.1408 o X
,‘\3’, NA 2BF4 44.50 2.1557 0.4701 0 21.8073 0] X
3? M 2CM1 54.89 4.6935 0.0686 23 1.4616 T
M 2CM2 56.41 4.2325 0.0670 14 1.5830 T
F 2CF1 45.20 1.8338 0.0398 0 2.1704 0] X
¢ F 2CF2 47.81 2.3384 0.3467 0 14.8264 0] X
F 2CF3 43.77 1.8674 0.1938 0 10.3781 o X
F 2CF4 45.13 2.1651 0.4527 0 20.9090 o X
M 2DM1 54.74 3.7342 0.0416 18 1.1140 T
M 2DM2 50.64 3.8848 0.0827 6 2.1288 T
F 2DF1 43.42 2.1732 0.2671 0 12.2906 o X
D F 2DF2 45.43 2.4197 0.4156 0 17.1757 0] X
F 2DF3 46.93 2.4475 0.6135 0 25.0664 0] X
F 2DF4 46.22 2.2989 0.4258 0 18.5219 0] X
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Day 21 Termination Measurements for the 21-day exposure of fathead minnow (Pimephales promelas) to 2-ethylhexyl paraben
Gonad | Ovipositor
Conemitton | Repicte | Gender | Sampieip | TORL | WU | Boree | Tbrle | gy | e | PrEen
T) present)
M 1AM1 53.51 4.3592 0.0918 22 2.1059 T
M 1AM2 49.78 3.7273 0.0603 21 1.6178 T
F 1AF1 46.26 2.1602 0.3427 15.8643 0] X
A F 1AF2 46.42 2.4051 0.3526 14.6605 0] X
F 1AF3 44.55 2.0396 0.2865 14.0469 0] X
F 1AF4 46.23 2.3674 0.5629 23.7771 0] X
M 1BM1 50.17 3.6827 0.0694 17 1.8845 T
M 1BM2 50.12 3.7027 0.0982 17 2.6521 T
F 1BF1 45.60 2.4362 0.4380 17.9788 0] X
B F 1BF2 44.22 2.0507 0.4246 20.7051 0] X
g F 1BF3 46.78 2.5791 0.5437 21.0810 0] X
§ F 1BF4 44.39 2.0051 0.3980 19.8494 0] X
2 M 1CM1 57.02 4.7427 0.1022 23 2.1549 T
o M 1CMm2 51.11 4.2773 0.1001 16 2.3403 T
F 1CF1 47.08 2.6389 0.4931 0 18.6858 0] X
c F 1CF2 47.36 2.2358 0.3416 0 15.2786 0] X
F 1CF3 45.99 2.6148 0.5432 0 20.7741 0] X
F 1CF4 44.47 1.9874 0.3903 0 19.6387 0] X
M 1DM1 51.10 4.0646 0.0704 18 1.7320 T
M 1DM2 52.33 3.9018 0.0773 17 1.9811 T
F 1DF1 47.57 2.3165 0.2271 0 9.8036 0] X
D F 1DF2 43.91 2.1282 0.3902 0 18.3347 0] X
F 1DF3 46.55 2.7065 0.5565 0 20.5616 0] X
F 1DF4 51.94 3.0139 0.4282 0 14.2075 0] X
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VTG Averages by Sex and Concentration All Samples
MALES % FEMALES %
ng/mL reduction SD ng/mL reduction SD

5A 85 1225000

Control 5B 390 1573924
5C i 99 954283
5D 80 2322224
TOTAL AVERAGE: 164 NA 151 1518858 NA 592600
4A 104060 3287348
4B 1155 848469

0.0012 4C i 8263 3788502
4D f 90 3617512
TOTAL AVERAGE: 28392| -17262.43% 50576 2885458 -89.98% 1373831
3A 1753 918261
3B i 40704 1957802

0.0029 3C 9075 10818131
3D f 52 f 3052624
TOTAL AVERAGE: 12896 -7786.09% 18947 4186704 -175.65% 4506021
2A 11045548 3390670
2B " 7690001 i 1054948

0.0072
2C 14750057 782436
2D f 433403 f 119277
TOTAL AVERAGE: 8479752| -5185487.92% 6090087 1336833 11.98% 1424489
1A 24186650 595388
1B ADL 1043657

0.018 1C " 13278152 3298270
1D ADL 2817815
TOTAL AVERAGE: 18732401| -11455248.21% | 7713473 1938782 -27.65% 1319958
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VTG Averages by Sex and Concentration Excluding Outliers
MALES % FEMALES %
ng/mL reduction SD ng/mL reduction SD

5A 85 1225000

Control 5B " 239 1573924
5C 99 954283
5D f 80 f 2322224
TOTAL AVERAGE: 126 NA 76 1518858 NA 592600
4A 7457 3287348
4B 1155 848469

0.0012 4C " 8263 3863420
4D i 90 3617512
TOTAL AVERAGE: 4241 -3272.53% 4214 2904187 -91.21% 1390654
3A 1753 1376675
3B 10686 i 1957802

0.0029 3C 9075 10818131
3D f 52 f 3052624
TOTAL AVERAGE 5391 -4187.12% 5271 4301308 -183.19% 4399761
2A 11045548 3390670
2B 7690001 i 1054948

0.0072 2C " 14750057 782436
2D i 433403 i 119277
TOTAL AVERAGE 8479752 -6742846.16% 6090087 1336833 11.98% 1424489
1A 24186650 595388
1B ADL 1043657

0.018 1C " 13278152 3298270
1D ADL 3757084
TOTAL AVERAGE: 18732401| -14895568.04% | 7713473 2173600 -43.11% 1585332
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QC's
Applicable
Plate Un/Fortified Conc Reading Dilution Factor Conc x Dil Factor (ng/mlL) Mean Result SD cv
Replicate A Replicate B Replicate A Replicate B
5.753 5.96 50 288 298 293 7 2.5%
BDL BDL 5000 BDL BDL NA NA NA
03-010417 Unfortified BDL BDL 500000 BDL BDL NA NA NA
ADL ADL 50 ADL ADL NA NA NA
15.048 15.321 5000 75240 76605 75923 965 1.3%
Fortified 0.134 0.186 500000 67000 93000 80000 18385 23.0%
7.812 8.005 50 391 400 395 7 1.7%
BDL BDL 5000 BDL BDL NA NA NA
04.010517 Unfortified BDL BDL 5000 BDL BDL NA NA NA
ADL ADL 50 ADL ADL NA NA NA
12.580 12.234 5000 62900 61170 62035 1223 2.0%
Fortified BDL 0.12 500000 NA 60000 60000 NA NA
4915 5.471 50 246 274 260 20 7.6%
BDL 0.018 5000 BDL 90 90 NA NA
11.011017 Unfortified BDL BDL 500000 BDL NA NA NA NA
ADL ADL 50 BDL BDL NA NA NA
9.762 9.856 5000 48810 49280 49045 332 0.7%
Fortified BDL 0.018 500000 BDL 9000 9000 NA NA
For all analysis: Mean (ng/mL) SD cv
Unfortified 316 8 3%
Fortified 49667 840 2%
Fortification spike 50000
Expected fortified concentration 50316

Percent recovery of fortification standard 99%



Smithers Viscient Study No. 13784.6120

Page 217

Determination of % the LOQ during VTG analysis for the 21-day exposure of fathead minnow

(Pimephales promelas) to 2-ethylhexyl paraben

Plate Lowest Usable Concentration Mean multiplied by 1/2 of the LOQ
# result from Standard Curve Lowest Dilution Factor
(ng/mL) (1:50)
01-010417 0.063
0.078

02-010417

03-010417

05-010517

Mean:

06-010517

Mean:

07-010517

Mean:

08-011017

Mean

09-011017

10-011017

11-011017

Mean:

0.444
0.364

0.404

47.13

4.55

4.00

20.20

4.575E+00

9.913E+00

1.650E+00

2.356E+01

2.275E+00

2.000E+00

1.010E+01
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APPENDIX 9 - EPA-PRESCRIBED DATA ENTRY SPREADSHEET
TEMPLATES (DESTS)
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IAToxicology\1. Ecotox Study Data\Battelle\2-ethyl paraben\6120 FHM FSTRAV13784.6120 Biclogica Data

DESTS xlsx
Sex Pre-Test Initial Body
(M or F) Animal ID Weight (g)
M 1 519
M 2 5.51
M 3 447
M 4 4.78
M 5 4.60
M 6 3.03
M 7 3.86
M 8 3.01
M 9 495
M 10 4.63
M 11 423
M 12 4.77
M 13 422
M 14 4.35
M 15 3.65
M 16 3.88
M 17 4.16
M 18 523
M 19 4.40
M 20 2.83
M 21 3.20
M 22 397
M 23 3.59
M 24 496
M 25 4.69
M 26 513
M 27 4.41
M 28 4.00
M 29 4.56
M 30 417
M 31 479
M 32 4.38
M 33 512
M 34 359
M 35 3.93
M 36 513
M 37 4.69
M 38 4.45
M 39 438
M 40 497
M 41 513
M 42 367
M 43 4.73
M 44 484
M 45 4.78
M 46 420
M 47 4.12
M 48 453
M 49 5.10
M 50 4.19
M 51 4.16
M 52 5.13

Pre-test Body Weight
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IAToxicology\1. Ecotox Study Data\Battelle\2-ethyl paraben\6120 FHM FSTRAV13784.6120 Biclogica Data

DESTS xlsx
Sex Pre-Test Initial Body
(M or F) Animal ID Weight (g)
54 M 53 4.60
55 M 54 5.04
56 M 55 483
57 M 56 4.50
58 M 57 472
59 M 58 5.05
60 M 59 3.89
61 M 60 4.70
62 M 61 394
63 M 62 5.07
64 M 63 431
65 M 64 4.49
66 M 65 399
67 M 66 430
68 M 67 412
69 M 68 4.80
70 M 69 4.84
71 M 70 385
72 M 71 5.10
73 M 72 4.89
74 F 1 4.00
75 F 2 2.57
76 F 3 2.65
77 F 4 2.48
78 F 5 2.94
79 F 6 268
80 F 7 311
81 F 8 231
82 F 9 1.63
83 F 10 227
84 F 1 322
85 F 12 323
86 F 13 2.36
87 F 14 2.99
88 F 15 2.53
89 F 16 3.54
a0 F 17 2.05
91 F 18 2.87
92 F 19 2.85
93 F 20 3.74
94 F 21 315
95 F 22 2.40
96 F 23 2.16
97 F 24 2.62
98 F 25 2.44
99 F 26 221
100 F 27 2.75
101 F 28 348
102 F 29 2.52
103 F 30 3.30
104 F 31 233
105 F 32 2.39

Pre-test Body Weight
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IAToxicology\1. Ecotox Study Data\Battelle\2-ethyl paraben\6120 FHM FSTRAV13784.6120 Biclogica Data

DESTS xlsx
Sex Pre-Test Initial Body
(M or F) Animal ID Weight (g)

106 F 33 2.52
107 F 34 315
108 F 35 320
109 F 36 2.38
110 F 37 222
111 F 38 2.81
112 F 39 3.30
113 F 40 2.56
114 F 41 292
115 F 42 2.72
116 F 43 2.46
117 F 44 331
118 F 45 222
119 F 46 318
120 F 47 2.89
121 F 48 330
122 F 49 2.70
123 F 50 327
124 F 51 321
125 F 52 2.90
126 F 53 2.94
127 F 54 2.91
128 F 55 3.30
129 F 56 277
130 F 57 2.62
131 F 58 238
132 F 59 2.36
133 F 60 2.39
134 F 61 225
135 F 62 3.02
136 F 63 329
137 F 64 331
138 F 65 2.57
139 F 66 223
140 F 67 2.49
141 F 68 331
142 F 69 2.48
143 F 70 2.66
144 F 71 2.61
145 F 72 329
146 F 73 317
147 F 74 2.76
148 F 75 275
149 F 76 316
150 F 77 331
151 F 78 328
152 F 79 321
153 F 80 2.53
154 F 81 2.30
155 F 82 2.57
156 F 83 224
157 F 84 2.65

Pre-test Body Weight
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IAToxicology\1. Ecotox Study Data\Battelle\2-ethyl paraben\6120 FHM FSTRAV13784.6120 Biclogica Data

DESTS xlsx
Sex Pre-Test Initial Body
(M or F) Animal ID Weight (g)

158 F 85 310
159 F 86 2.48
160 F 87 2.69
161 F 88 2.85
162 F 89 314
163 F 90 3.20
164 F 91 3.30
165 F 92 3.01
166 F 93 225
167 F 94 2.26
168 F 95 327
169 F 96 2.52
170 F 97 2.87
171 F 98 2.28
172 F 99 2.96
173 F 100 225
174 F 101 3.30
175 F 102 2.47
176 F 103 323
177 F 104 2.83
178 F 105 2.77
179 F 106 2.44
180 F 107 2.51
181 F 108 2.95
182 F 109 222
183 F 110 2.82
184 F 111 225
185 F 112 2.81
186 F 113 2.65
187 F 114 3.29
188 F 115 321
189 F 116 225
190 F 117 2.66
191 F 118 3.08
192 F 119 3.05
193 F 120 223
194 F 121 2.29
195 F 122 2.52
196 F 123 2.74
197 F 124 3.30
198 F 125 2.38
199 F 126 228
200 F 127 2.52
201 F 128 327
202 F 129 222
203 F 130 254
204 F 131 3.13
205 F 132 330
206 F 133 2.27
207 F 134 3.06
208 F 135 271
209 F 136 234

Pre-test Body Weight
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IAToxicology\1. Ecotox Study Data\Battelle\2-ethyl paraben\6120 FHM FSTRAV13784.6120 Biclogica Data

DESTS xlsx
Sex Pre-Test Initial Body
(M or F) Animal ID Weight (g)
210 F 137 226
211 F 138 321
212 F 139 2.45
213 F 140 225
214 F 141 223
215 F 142 2.30
216 F 143 222
217 F 144 222

Pre-test Body Weight
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females
1 -16 2 4 1 160 NA NA
2 -16 2 4 2 41 NA NA
3 -16 2 4 1 103 NA NA
4 -16 2 4 0 0 NA NA
5 -16 2 4 1 209 NA NA
6 -16 2 4 2 287 NA NA
7 -16 2 4 0 0 NA NA
8 -16 2 4 0 0 NA NA
9 -16 2 4 0 0 NA NA
10 -16 2 4 0 0 NA NA
11 -16 2 4 0 0 NA NA
12 -16 2 4 2 225 NA NA
13 -16 2 4 1 225 NA NA
14 -16 2 4 0 0 NA NA
15 -16 2 4 0 0 NA NA
16 -16 2 4 0 0 NA NA
17 -16 2 4 1 96 NA NA
18 -16 2 4 1 42 NA NA
19 -16 2 4 0 0 NA NA
20 -16 2 4 0 0 NA NA
21 -16 2 4 0 0 NA NA
22 -16 2 4 1 212 NA NA
23 -16 2 4 2 136 NA NA
24 -16 2 4 0 0 NA NA
25 -16 2 4 0 0 NA NA
26 -16 2 4 0 0 NA NA
27 -16 2 4 0 0 NA NA
28 -16 2 4 2 157 NA NA
29 -16 2 4 1 298 NA NA
30 -16 2 4 0 0 NA NA
31 -16 2 4 1 312 NA NA
32 -16 2 4 0 0 NA NA
33 -16 2 4 0 0 NA NA
34 -16 2 4 1 78 NA NA
35 -16 2 4 2 198 NA NA
36 -16 2 4 0 0 NA NA
1 -15 2 4 1 270 NA NA
2 -15 2 4 2 541 NA NA
3 -15 2 4 2 231 NA NA
4 -15 2 4 1 89 NA NA
5 -15 2 4 1 92 NA NA
6 -15 2 4 2 140 NA NA
7 -15 2 4 2 250 NA NA
8 -15 2 4 2 38 NA NA
9 -15 2 4 2 366 NA NA
10 -15 2 4 1 408 NA NA
11 -15 2 4 1 46 NA NA
12 -15 2 4 1 235 NA NA
13 -15 2 4 1 246 NA NA
14 -15 2 4 1 21 NA NA
15 -15 2 4 1 16 NA NA
16 -15 2 4 1 178 NA NA
17 -15 2 4 2 227 NA NA
18 -15 2 4 2 262 NA NA

9124
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females

o6 19 -15 2 4 0 0 NA NA

20 -15 2 4 2 103 NA NA

21 -15 2 4 1 323 NA NA

59 22 -15 2 4 2 340 NA NA

60 23 -15 2 4 2 344 NA NA

24 -15 2 4 3 396 NA NA

62 25 -15 2 4 2 408 NA NA

26 -15 2 4 2 336 NA NA

27 -15 2 4 2 260 NA NA

28 -15 2 4 0 0 NA NA

66 29 -15 2 4 2 362 NA NA

30 -15 2 4 1 305 NA NA

68 31 -15 2 4 2 444 NA NA

69 32 -15 2 4 1 36 NA NA

70 33 -15 2 4 1 72 NA NA

34 -15 2 4 2 104 NA NA

35 -15 2 4 1 40 NA NA

36 -15 2 4 3 643 NA NA

74 1 -14 2 4 1 145 NA NA

2 -14 2 4 0 0 NA NA

3 -14 2 4 2 206 NA NA

77 4 14 2 4 0 0 NA NA

/8 5 14 2 4 0 0 NA NA

6 -14 2 4 1 194 NA NA

7 14 2 4 0 0 NA NA

8 -14 2 4 0 0 NA NA

9 -14 2 4 1 159 NA NA

83 10 -14 2 4 0 0 NA NA

11 14 2 4 1 198 NA NA

85 12 14 2 4 1 174 NA NA

13 -14 2 4 0 0 NA NA

14 -14 2 4 2 462 NA NA

15 -14 2 4 3 59 NA NA

89 16 -14 2 4 1 181 NA NA

17 -14 2 4 0 0 NA NA

91 18 -14 2 4 2 278 NA NA

92 19 -14 2 4 1 54 NA NA

93 20 -14 2 4 2 331 NA NA

21 -14 2 4 2 160 NA NA

22 -14 2 4 2 225 NA NA

23 14 2 4 1 208 NA NA

g7 24 -14 2 4 2 42 NA NA

25 -14 2 4 0 0 NA NA

26 -14 2 4 0 0 NA NA

100 27 -14 2 4 2 262 NA NA
101 28 14 2 4 2 319 NA NA
29 14 2 4 2 167 NA NA

103 30 14 2 4 0 0 NA NA
[T04] 31 14 2 4 0 0 NA NA
32 -14 2 4 2 395 NA NA

106 33 -14 2 4 2 169 NA NA
34 14 2 4 2 222 NA NA

108 35 -14 2 4 1 38 NA NA
36 -14 2 4 2 105 NA NA

10124
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females
110 1 -13 2 4 1 156 NA NA
2 13 2 4 2 404 NA NA
3 -13 2 4 1 86 NA NA
113 4 -13 2 4 2 127 NA NA
114 5 -13 2 4 2 585 NA NA
6 -13 2 4 2 436 NA NA
116 7 13 2 4 1 111 NA NA
8 -13 2 4 1 98 NA NA
9 13 2 4 1 76 NA NA
10 -13 2 4 1 213 NA NA
120 11 -13 2 4 1 220 NA NA
12 -13 2 4 0 0 NA NA
122 13 -13 2 4 2 622 NA NA
123 14 -13 2 4 2 149 NA NA
15 13 2 4 0 0 NA NA
16 13 2 4 1 162 NA NA
17 13 2 4 1 90 NA NA
18 13 2 4 1 46 NA NA
128 19 -13 2 4 0 0 NA NA
20 -13 2 4 0 0 NA NA
21 -13 2 4 1 88 NA NA
131 22 13 2 4 2 232 NA NA
132) 23 13 2 4 1 75 NA NA
24 -13 2 4 1 336 NA NA
[134] 25 13 2 4 0 0 NA NA
26 -13 2 4 1 22 NA NA
27 -13 2 4 1 132 NA NA
137 28 -13 2 4 1 61 NA NA
29 13 2 4 2 161 NA NA
139 30 13 2 4 1 103 NA NA
31 -13 2 4 1 289 NA NA
32 -13 2 4 2 64 NA NA
33 -13 2 4 2 303 NA NA
143] 34 -13 2 4 1 35 NA NA
35 -13 2 4 1 207 NA NA
145 36 -13 2 4 1 74 NA NA
146 1 -12 2 4 3 66 NA NA
1471 2 12 2 4 2 92 NA NA
3 -12 2 4 1 116 NA NA
4 -12 2 4 2 86 NA NA
5 12 2 4 1 32 NA NA
151 6 -12 2 4 2 111 NA NA
7 -12 2 4 1 161 NA NA
8 -12 2 4 2 97 NA NA
154 9 -12 2 4 1 230 NA NA
105 10 12 2 4 1 301 NA NA
[T56 11 12 2 7 1 73 NA NA
157 12 12 2 4 2 365 NA NA
13 -12 2 4 0 0 NA NA
14 -12 2 4 2 84 NA NA
160 15 -12 2 4 1 127 NA NA
16 12 2 4 1 97 NA NA
162] 17 -12 2 4 2 113 NA NA
18 -12 2 4 2 201 NA NA

11124
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females

164 19 12 2 7 1 30 NA NA
g 20 12 2 4 2 167 NA NA
21 -12 2 4 2 382 NA NA

167 22 -12 2 4 1 57 NA NA
168 23 -12 2 4 2 198 NA NA
24 12 2 4 2 269 NA NA

170 25 12 2 4 2 202 NA NA
26 -12 2 4 2 130 NA NA

27 12 2 4 1 244 NA NA

28 -12 2 4 1 50 NA NA

[774] 29 12 2 4 1 106 NA NA
30 -12 2 4 1 71 NA NA

176 31 12 2 4 2 392 NA NA
177 32 -12 2 4 2 201 NA NA
1/8 33 -12 2 4 1 17 NA NA
34 12 2 4 2 243 NA NA

35 12 2 4 1 83 NA NA

36 12 2 4 2 115 NA NA

182 1 -11 2 4 1 52 NA NA
2 -11 2 4 0 0 NA NA

3 -11 2 4 1 99 NA NA

185 4 -11 2 4 0 0 NA NA
EEL| 5 11 2 q 0 0 NA NA
6 -11 2 4 1 128 NA NA

7 11 2 4 1 67 NA NA

8 -11 2 4 1 23 NA NA

9 -11 2 4 1 38 NA NA

191 10 -11 2 4 0 0 NA NA
11 -11 2 4 1 130 NA NA

193 12 -11 2 4 0 0 NA NA
13 -11 2 4 2 451 NA NA

14 -11 2 4 0 0 NA NA

15 -11 2 4 0 0 NA NA

197 16 -11 2 4 1 141 NA NA
17 -11 2 4 1 105 NA NA

199 18 -11 2 4 1 36 NA NA
200 19 -11 2 4 2 44 NA NA
201 20 -11 2 4 1 49 NA NA
21 -11 2 4 0 0 NA NA

22 -11 2 4 1 77 NA NA

207 23 KL 2 7 1 31 NA NA
205 24 -11 2 4 0 0 NA NA
25 -11 2 4 1 118 NA NA

/ 26 -11 2 4 1 156 NA NA
208 27 -11 2 4 0 0 NA NA
209 28 11 2 4 2 202 NA NA
29 11 2 4 0 0 NA NA

271 30 11 2 4 1 226 NA NA
31 -11 2 4 2 59 NA NA

32 -11 2 4 0 0 NA NA

214 33 -11 2 4 1 92 NA NA
34 -11 2 4 1 17 NA NA

216 35 -11 2 4 0 0 NA NA
36 -11 2 4 1 20 NA NA

121124
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females
218 1 -10 2 4 1 136 NA NA
2 -10 2 4 2 388 NA NA
3 -10 2 4 0 0 NA NA
221 4 -10 2 4 1 271 NA NA
222] 5 -10 2 4 1 308 NA NA
6 -10 2 4 1 189 NA NA
224 7 -10 2 4 1 72 NA NA
8 -10 2 4 1 121 NA NA
[275] 9 10 2 4 1 92 NA NA
10 -10 2 4 2 197 NA NA
228| 11 -10 2 4 2 159 NA NA
12 -10 2 4 0 0 NA NA
230 13 -10 2 4 1 238 NA NA
231 14 -10 2 4 1 115 NA NA
232] 15 -10 2 4 1 22 NA NA
16 -10 2 4 1 59 NA NA
23] 17 10 2 q 1 107 NA NA
18 -10 2 4 1 112 NA NA
236 19 -10 2 4 1 28 NA NA
20 -10 2 4 1 211 NA NA
21 -10 2 4 1 49 NA NA
239 22 -10 2 4 1 160 NA NA
240 23 -10 2 4 1 76 NA NA
24 -10 2 4 0 0 NA NA
25 -10 2 4 0 0 NA NA
26 -10 2 4 1 131 NA NA
REE 27 10 2 4 2 150 NA NA
245 28 -10 2 4 0 0 NA NA
29 -10 2 4 1 73 NA NA
247 30 -10 2 4 1 118 NA NA
31 -10 2 4 1 149 NA NA
32 -10 2 4 1 107 NA NA
33 -10 2 4 0 0 NA NA
251 34 -10 2 4 1 38 NA NA
35 -10 2 4 0 0 NA NA
253 36 -10 2 4 2 88 NA NA
254] 1 -9 2 4 1 74 NA NA
255 2 -9 2 4 0 0 NA NA
3 -9 2 4 0 0 NA NA
4 -9 2 4 1 260 NA NA
5 -9 2 4 1 213 NA NA
259 6 -9 2 4 1 197 NA NA
7 -9 2 4 1 39 NA NA
8 -9 2 4 1 56 NA NA
262] 9 -9 2 4 2 91 NA NA
263] 10 -9 2 4 1 318 NA NA
BBL 11 ) 2 7 1 107 NA NA
265 12 -9 2 4 1 48 NA NA
13 -9 2 4 1 103 NA NA
14 -9 2 4 1 68 NA NA
268 15 -9 2 4 1 135 NA NA
16 -9 2 4 0 0 NA NA
270 17 -9 2 4 1 85 NA NA
18 -9 2 4 0 0 NA NA
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females
272 19 -9 2 4 0 0 NA NA
20 -9 2 4 1 44 NA NA
[274] 21 ) 2 7 1 213 NA NA
275 22 -9 2 4 0 0 NA NA
276 23 -9 2 4 1 56 NA NA
24 -9 2 4 1 149 NA NA
278 25 -9 2 4 1 102 NA NA
26 -9 2 4 0 0 NA NA
27 -9 2 4 1 188 NA NA
28 -9 2 4 1 65 NA NA
282 29 -9 2 4 2 204 NA NA
30 -9 2 4 1 114 NA NA
284] 31 -9 2 4 1 302 NA NA
285 32 -9 2 4 1 112 NA NA
[286] 33 9 2 q 1 19 NA NA
34 -9 2 4 1 234 NA NA
35 -9 2 4 1 96 NA NA
36 -9 2 4 2 105 NA NA
290 1 -8 2 4 1 73 NA NA
2 -8 2 4 1 98 NA NA
3 -8 2 4 1 121 NA NA
293] 4 -8 2 4 0 0 NA NA
5 -8 2 4 0 0 NA NA
6 -8 2 4 0 0 NA NA
7 -8 2 4 1 155 NA NA
8 -8 2 4 1 67 NA NA
9 -8 2 4 1 138 NA NA
299 10 -8 2 4 0 0 NA NA
11 -8 2 4 2 243 NA NA
301 12 -8 2 4 2 357 NA NA
13 -8 2 4 0 0 NA NA
14 -8 2 4 2 158 NA NA
15 -8 2 4 3 218 NA NA
309 16 -8 2 4 1 191 NA NA
17 -8 2 4 0 0 NA NA
307] 18 -8 2 4 1 323 NA NA
308] 19 -8 2 4 1 142 NA NA
309 20 -8 2 4 1 161 NA NA
21 -8 2 4 3 237 NA NA
22 -8 2 4 2 286 NA NA
23 -8 2 4 1 175 NA NA
313] 24 -8 2 4 1 93 NA NA
25 -8 2 4 1 108 NA NA
26 -8 2 4 1 249 NA NA
316 27 -8 2 4 2 167 NA NA
317] 28 -8 2 4 1 76 NA NA
29 -8 2 4 1 35 NA NA
319 30 -8 2 4 0 0 NA NA
31 -8 2 4 1 211 NA NA
32 -8 2 4 1 63 NA NA
322] 33 -8 2 4 1 154 NA NA
34 -8 2 4 2 58 NA NA
324 35 -8 2 4 2 59 NA NA
36 -8 2 4 1 290 NA NA

141124
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females
326 1 -7 2 4 2 268 NA NA
2 -7 2 4 2 149 NA NA
3 -7 2 4 1 158 NA NA
329 4 -7 2 4 0 0 NA NA
330 5 -7 2 4 1 225 NA NA
6 -7 2 4 1 504 NA NA
332] 7 -7 2 4 1 108 NA NA
8 -7 2 4 1 162 NA NA
[334) 9 7 2 4 0 0 NA NA
10 -7 2 4 2 341 NA NA
336 11 -7 2 4 1 172 NA NA
12 -7 2 4 0 0 NA NA
338 13 -7 2 4 2 336 NA NA
339 14 -7 2 4 1 144 NA NA
340 15 -7 2 4 0 0 NA NA
16 -7 2 4 1 92 NA NA
17 -7 2 4 2 225 NA NA
18 -7 2 4 0 0 NA NA
[344] 19 7 2 4 1 63 NA NA
20 -7 2 4 1 117 NA NA
21 -7 2 4 2 274 NA NA
347 22 -7 2 4 1 298 NA NA
34| 23 -7 2 4 2 208 NA NA
24 -7 2 4 1 166 NA NA
25 -7 2 4 0 0 NA NA
26 -7 2 4 1 126 NA NA
27 -7 2 4 2 66 NA NA
353] 28 -7 2 4 1 318 NA NA
29 -7 2 4 1 107 NA NA
355 30 -7 2 4 1 68 NA NA
[3586] 31 7 2 4 1 93 NA NA
32 -7 2 4 1 162 NA NA
33 -7 2 4 1 124 NA NA
399 34 -7 2 4 2 180 NA NA
35 -7 2 4 0 0 NA NA
361 36 -7 2 4 2 261 NA NA
362] 1 -6 2 4 1 247 NA NA
363] 2 -6 2 4 2 198 NA NA
[364] 3 6 2 q 2 360 NA NA
4 -6 2 4 0 0 NA NA
5 -6 2 4 0 0 NA NA
367] 6 -6 2 4 1 260 NA NA
7 -6 2 4 0 0 NA NA
8 -6 2 4 0 0 NA NA
370 9 -6 2 4 2 150 NA NA
371 10 -6 2 4 2 211 NA NA
11 -6 2 4 0 0 NA NA
373 12 -6 2 4 2 244 NA NA
(374 13 6 2 4 2 62 NA NA
14 -6 2 4 2 128 NA NA
376 15 -6 2 4 0 0 NA NA
16 -6 2 4 1 78 NA NA
378 17 -6 2 4 0 0 NA NA
18 -6 2 4 1 84 NA NA
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females
380)] 19 -6 2 4 2 32 NA NA
20 -6 2 4 1 19 NA NA
21 -6 2 4 0 0 NA NA
383] 22 -6 2 4 0 0 NA NA
384 23 -6 2 4 0 0 NA NA
24 -6 2 4 0 0 NA NA
386 25 -6 2 4 1 94 NA NA
26 -6 2 4 0 0 NA NA
27 -6 2 4 1 218 NA NA
28 -6 2 4 0 0 NA NA
390 29 -6 2 4 0 0 NA NA
30 -6 2 4 1 38 NA NA
392] 31 -6 2 4 1 115 NA NA
393 32 -6 2 4 2 310 NA NA
33 -6 2 4 1 145 NA NA
34 -6 2 4 1 206 NA NA
35 -6 2 4 0 0 NA NA
36 -6 2 4 0 0 NA NA
398 1 -5 2 4 1 578 NA NA
2 -5 2 4 2 614 NA NA
3 -5 2 4 2 444 NA NA
401 4 -5 2 4 1 192 NA NA
402 5 -5 2 4 3 296 NA NA
6 -5 2 4 2 664 NA NA
[404] 7 5 2 4 1 118 NA NA
8 -5 2 4 2 317 NA NA
9 -5 2 4 2 289 NA NA
407 10 -5 2 4 1 15 NA NA
11 -5 2 4 1 555 NA NA
409 12 -5 2 4 1 352 NA NA
13 -5 2 4 1 160 NA NA
14 -5 2 4 1 308 NA NA
15 -5 2 4 2 571 NA NA
413] 16 -5 2 4 1 244 NA NA
17 -5 2 4 0 0 NA NA
415 18 -5 2 4 1 193 NA NA
416 19 -5 2 4 2 311 NA NA
477 20 -5 2 4 2 607 NA NA
21 -5 2 4 1 307 NA NA
22 -5 2 4 2 638 NA NA
23 -5 2 4 2 585 NA NA
421 24 -5 2 4 2 521 NA NA
25 -5 2 4 2 347 NA NA
26 -5 2 4 2 713 NA NA
424 27 -5 2 4 1 313 NA NA
425)] 28 -5 2 4 1 357 NA NA
(226 29 5 2 7 1 70 NA NA
427 30 -5 2 4 2 429 NA NA
31 -5 2 4 1 696 NA NA
32 -5 2 4 1 4 NA NA
430 33 -5 2 4 0 0 NA NA
34 -5 2 4 1 335 NA NA
432 35 -5 2 4 2 828 NA NA
36 -5 2 4 1 217 NA NA
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13784.6120 Biologica Data DESTS . xIsx

Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females

(437 T ) 2 7 1 389 NA NA
2 -4 2 4 1 275 NA NA

3 -4 2 4 0 0 NA NA

437 4 -4 2 4 0 0 NA NA
438 5 -4 2 4 2 697 NA NA
6 -4 2 4 1 215 NA NA

440 7 -4 2 4 0 0 NA NA
8 -4 2 4 1 178 NA NA

9 -4 2 4 0 0 NA NA

10 -4 2 4 1 305 NA NA

[444) 11 ) 2 4 2 378 NA NA
12 -4 2 4 1 402 NA NA

446 13 -4 2 4 1 511 NA NA
447 14 -4 2 4 1 107 NA NA
4438 15 -4 2 4 1 152 NA NA
16 -4 2 4 2 219 NA NA

17 -4 2 4 1 115 NA NA

18 -4 2 4 0 0 NA NA

452] 19 -4 2 4 2 192 NA NA
20 -4 2 4 1 271 NA NA

21 -4 2 4 2 482 NA NA

455 22 -4 2 4 2 351 NA NA
[Z56] 23 ) 2 q 1 109 NA NA
24 -4 2 4 1 78 NA NA

25 -4 2 4 1 92 NA NA

26 -4 2 4 1 197 NA NA

27 -4 2 4 1 230 NA NA

461 28 -4 2 4 1 381 NA NA
29 -4 2 4 1 297 NA NA

463 30 -4 2 4 1 214 NA NA
31 -4 2 4 1 319 NA NA

32 -4 2 4 1 478 NA NA

33 -4 2 4 0 0 NA NA

467 34 -4 2 4 1 501 NA NA
35 -4 2 4 0 0 NA NA

469 36 -4 2 4 1 108 NA NA
470 1 -3 2 4 1 41 NA NA
471 2 -3 2 4 2 256 NA NA
3 -3 2 4 1 132 NA NA

4 -3 2 4 1 107 NA NA

(477 5 3 2 7 0 0 NA NA
479 6 -3 2 4 1 119 NA NA
7 -3 2 4 0 0 NA NA

/ 8 -3 2 4 2 148 NA NA
478 9 -3 2 4 1 92 NA NA
4/ 9] 10 -3 2 4 1 181 NA NA
11 -3 2 4 2 151 NA NA

481 12 -3 2 4 1 278 NA NA
13 -3 2 4 0 0 NA NA

14 -3 2 4 2 306 NA NA

484 15 -3 2 4 0 0 NA NA
16 -3 2 4 0 0 NA NA

436 17 -3 2 4 1 134 NA NA
18 -3 2 4 0 0 NA NA
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Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females
438 19 -3 2 4 0 0 NA NA
20 -3 2 4 0 0 NA NA
21 -3 2 4 0 0 NA NA
491 22 -3 2 4 0 0 NA NA
492] 23 -3 2 4 1 246 NA NA
24 -3 2 4 0 0 NA NA
494] 25 -3 2 4 1 171 NA NA
26 -3 2 4 0 0 NA NA
(495 27 3 2 4 2 266 NA NA
28 -3 2 4 1 143 NA NA
498| 29 -3 2 4 0 0 NA NA
30 -3 2 4 2 177 NA NA
500 31 -3 2 4 1 190 NA NA
501 32 -3 2 4 1 217 NA NA
002 33 -3 2 4 1 143 NA NA
34 -3 2 4 2 176 NA NA
(504 35 3 2 q 1 134 NA NA
36 -3 2 4 2 251 NA NA
2506 1 -2 2 4 1 197 NA NA
2 -2 2 4 1 158 NA NA
3 -2 2 4 1 365 NA NA
509 4 -2 2 4 1 142 NA NA
510 5 -2 2 4 2 174 NA NA
6 ] 2 4 1 271 NA NA
7 -2 2 4 2 320 NA NA
8 -2 2 4 1 198 NA NA
EiE 9 2 2 4 2 235 NA NA
515] 10 -2 2 4 0 0 NA NA
11 -2 2 4 2 130 NA NA
517 12 -2 2 4 1 179 NA NA
13 -2 2 4 2 234 NA NA
14 -2 2 4 1 185 NA NA
15 -2 2 4 3 333 NA NA
521 16 -2 2 4 2 270 NA NA
17 -2 2 4 0 0 NA NA
523 18 -2 2 4 0 0 NA NA
524 19 -2 2 4 1 215 NA NA
029 20 -2 2 4 2 410 NA NA
21 -2 2 4 1 138 NA NA
22 -2 2 4 1 363 NA NA
23 -2 2 4 2 452 NA NA
529 24 -2 2 4 2 297 NA NA
25 -2 2 4 1 63 NA NA
26 -2 2 4 0 0 NA NA
532] 27 -2 2 4 1 251 NA NA
33| 28 -2 2 4 1 173 NA NA
534 29 2 2 7 2 161 NA NA
535 30 -2 2 4 1 246 NA NA
31 -2 2 4 1 184 NA NA
32 -2 2 4 0 0 NA NA
538 33 -2 2 4 0 0 NA NA
34 -2 2 4 2 228 NA NA
540 35 -2 2 4 2 126 NA NA
36 -2 2 4 2 349 NA NA

181124
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Pre-exposure Observations

Pre-test Day Numtlle.r of Numl.)e.r of Number of Number of Number of
Tank ID (-24 to 1) Surviving Surviving Spawns Eggs Fertilized Eggs Comments
Males Females
0472| 1 -1 2 4 1 278 NA NA
2 -1 2 4 1 215 NA NA
[544] 3 B 2 7 0 0 NA NA
545 4 -1 2 4 1 166 NA NA
546 5 -1 2 4 2 477 NA NA
6 -1 2 4 1 109 NA NA
548 7 -1 2 4 1 182 NA NA
8 -1 2 4 1 72 NA NA
9 1 2 4 0 0 NA NA
10 -1 2 4 1 361 NA NA
552 11 -1 2 4 1 325 NA NA
12 -1 2 4 1 27 NA NA
554 13 -1 2 4 1 32 NA NA
555 14 -1 2 4 2 228 NA NA
[556] 15 K] 2 q 0 0 NA NA
16 1 2 4 1 55 NA NA
17 -1 2 4 2 347 NA NA
18 -1 2 4 1 40 NA NA
560)] 19 -1 2 4 1 78 NA NA
20 -1 2 4 0 0 NA NA
21 -1 2 4 2 437 NA NA
563] 22 -1 2 4 2 197 NA NA
23 -1 2 4 1 28 NA NA
24 -1 2 4 0 0 NA NA
25 -1 2 4 0 0 NA NA
26 -1 2 4 2 340 NA NA
27 -1 2 4 2 276 NA NA
569 28 -1 2 4 1 23 NA NA
29 -1 2 4 1 218 NA NA
571 30 -1 2 4 2 203 NA NA
31 -1 2 4 1 16 NA NA
32 -1 2 4 0 0 NA NA
33 -1 2 4 0 0 NA NA
579 34 -1 2 4 1 142 NA NA
35 -1 2 4 0 0 NA NA
577 36 -1 2 4 1 197 NA NA

19124
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DESTS.xIsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day Numt_:e_r of Numt_)e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile

Group Males Females Eggs
Control A 5A 0 2 4 NA NA
Control A 5A 1 2 4 239 0
Control A 5A 2 2 4 216 0
Control A 5A 3 2 4 93 0
Control A 5A 4 2 4 0 0
Control A 5A 5 2 4 123 2
Control A 5A 6 2 4 62 0
Control A 5A 7 2 4 26 2
Control A 5A 8 2 4 113 0
Control A 5A 9 2 4 527 0
Control A 5A 10 2 4 37 0
Control A 5A 11 2 4 331 0
Control A 5A 12 2 4 209 2
Control A 5A 13 2 4 0 0
Control A 5A 14 2 4 110 0
Control A 5A 15 2 4 360 0
Control A 5A 16 2 4 0 0
Control A 5A 17 2 4 115 0
Control A 5A 18 2 4 286 5
Control A 5A 19 2 4 223 1
Control A 5A 20 2 4 463 3
Control A 5A 21 2 4 290 0
Control B 5B 0 2 4 NA NA
Control B 5B 1 2 4 137 0
Control B 5B 2 2 4 258 0
Control B 5B 3 2 4 179 0
Control B 5B 4 2 4 221 0
Control B 5B 5 2 4 161 0
Control B 5B 6 2 4 88 0
Control B 5B 7 2 4 234 0
Control B 5B 8 2 4 167 2
Control B 5B 9 2 4 626 0
Control B 5B 10 2 4 590 0
Control B 5B 11 2 4 0 0
Control B 5B 12 2 4 308 0
Control B 5B 13 2 4 394 2
Control B 5B 14 2 4 0 0
Control B 5B 15 2 4 322 0
Control B 5B 16 2 4 602 3
Control B 5B 17 2 4 0 0
Control B 5B 18 2 4 109 0
Control B 5B 19 2 4 404 6
Control B 5B 20 2 4 0 0
Control B 5B 21 2 4 197 2
Control C 5C 0 2 4 NA NA
Control C &5C 1 2 4 115 0
Control C 5C 2 2 4 303 0
Control C 5C 3 2 4 206 0
Control C 5C 4 2 4 447 3
Control C &5C 5 2 4 191 0

20124
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DESTS xlsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day Numl?e_r of Numl?e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile
Group Males Females Eggs
52 Control C 5C 6 2 4 0 0
53 Control C 5C 7 2 4 360 0
54 Control C 5C 8 2 4 165 0
55 Control C 5C 9 2 4 0 0
56 Control C 5C 10 2 4 75 0
57 Control C 5C 11 2 4 376 8
58 Control C 5C 12 2 4 0 0
59 Control C 5C 13 2 4 173 2
60 Control C 5C 14 2 4 196 0
| 61 Control C 5C 15 2 4 202 0
62 Control C 5C 16 2 4 31 0
63 Control C 5C 17 2 4 210 1
| 64 | Control C 5C 18 2 4 98 0
65 Control C 5C 19 2 4 250 0
66 Control C 5C 20 2 4 376 1
67 Control C 5C 21 2 4 218 0
| 68 | Control D 5D 0 2 4 NA NA
69 Control D 5D 1 2 4 158 0
70 Control D 5D 2 2 4 66 0
| 71 Control D 5D 3 2 4 217 0
72 Control D 5D 4 2 4 84 0
73 Control D 5D 5 2 4 180 0
| 74| Control D 5D 6 2 4 201 0
75 Control D 5D 7 2 4 0 0
78 Control D 5D 8 2 4 16 0
| 77 | Control D 5D 9 2 4 476 37
78 Control D 5D 10 2 4 0 0
79 Control D 5D 11 2 4 608 3
80 Control D 5D 12 2 4 0 0
81 Control D 5D 13 2 4 0 0
82 Control D 5D 14 2 4 291 0
83 Control D 5D 15 2 4 150 0
| 84 | Control D 5D 16 2 4 87 0
85 Control D 5D 17 2 4 133 0
86 Control D 5D 18 2 4 53 0
87 Control D 5D 19 2 4 248 0
| 88 | Control D 5D 20 2 4 0 0
89 Control D 5D 21 2 4 306 3
o0 14 pg/L A 4A 0 2 4 NA NA
| 91 14 pg/L A 4A 1 2 4 343 7
92 14 pgiL A 4A 2 2 4 133 1
93 14 pg/L A 4A 3 2 4 176 0
| 94| 14 pg/L A 4A 4 2 4 0 0
95 14 pg/L A 4A 5 2 4 0 0
96 14 pg/L A 4A 6 2 4 0 0
| 97 | 14 pg/L A aA 7 2 4 97 0
98 14 pg/L A 4A 8 2 4 270 0
99 14 pgfl A 4A 9 2 4 151 15
1100} 14 pg/L A 4A 10 2 4 0 0
101 14 pg/L A 4A 11 2 4 116 3
102 14 pg/l A 4A 12 2 4 0 0
103 14 pg/lL A 4A 13 2 4 27 0
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DESTS xlsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day Numl?e_r of Numl?e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile
Group Males Females Eggs

104 14 pg/L A 4A 14 2 4 46 0
105 14 pg/L A 4A 15 2 4 0 0
106 14 pg/L A 4A 16 2 4 112 0
107 14 pg/L A 4A 17 2 4 25 0
108 14 pg/l A 4A 18 2 4 207 0
109 14 pg/L A 4A 19 2 4 336 0
110 14 pg/L A 4A 20 2 4 4 0
111 14 pg/l A 4A 21 2 3 272 0
112 14 pg/L B 4B 0 2 4 NA MNA
1113 14 pg/L B 4B 1 2 4 71 5
114 14 pg/l B 4B 2 2 4 190 1

115 14 pgiL B 4B 3 2 4 182 1

1116} 14 pg/L B 4B 4 2 4 105 1

117 14 ugilL B 4B 5 2 4 0 0
118 14 pgiL B 4B 6 2 4 0 0
119 14 pg/L B 4B 7 2 4 142 0
1120 14 pg/L B 4B 8 2 4 0 0
121 14 pgiL B 4B 9 2 4 71 0
122 14 pg/L B 4B 10 2 4 128 0
1123 14 pg/L B 4B 11 2 3 0 0
124 14 pg/L B 4B 12 2 3 327 0
125 14 pg/L B 4B 13 2 3 0 0
126 14 pg/L B 4B 14 2 3 0 0
127 14 pg/L B 4B 15 2 3 242 0
128 14 pg/L B 4B 16 2 3 79 0
1129} 14 pg/L B 4B 17 2 3 0 0
130 14 pg/L B 4B 18 2 3 413 0
131 14 pg/l B 4B 19 2 3 145 0
132 14 pg/L B 4B 20 2 3 0 0
133 14 pg/L B 4B 21 2 3 107 1

134 14 pg/l C 4C 0 2 4 NA MNA
135 14 pg/L C 4c 1 2 4 159 0
1136 14 pall C 4C 2 2 4 348 5
137 14 pg/l C ac 3 2 4 0 0
138 14 pgiL C 4c 4 2 4 278 1

139 14 pg/L C 4C 5 2 4 357 0
1140} 14 pg/L C 4C 5] 2 4 0 0
141 14 pgiL C 4c 7 2 4 0 0
142 14 pg/L C 4C 8 2 4 88 0
1143 14 pg/L C 4C 9 2 4 26 0
144 14 pgiL C 4c 10 2 4 402 1

145 14 pg/L C AC 11 2 4 179 3
1146} 14 pg/L C 4C 12 2 4 215 0
147 14 pg/L C 4C 13 2 4 300 0
148 14 pg/L C AC 14 2 4 82 0
1149] 14 pg/L C ac 15 2 4 98 0
150 14 pg/L C 4C 16 2 4 12 0
151 14 pgfl C 4C 17 2 4 442 1

1152 14 pg/L C 4C 18 2 4 0 0
153 14 pg/L C 4C 19 2 4 179 0
154 14 pg/l C 4C 20 2 4 221 2
155 14 pg/lL C 4C 21 2 4 263 0
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DESTS xlsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day N uml?e_r of Numl?e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile
Group Males Females Eggs
156 14 pg/L D 4D 0 2 4 MNA NA
157 14 pg/L D 4D 1 2 4 0 0
158 14 pg/L D 4D 2 2 4 311 0
159 14 pg/L D 4D 3 2 4 0 0
160 14 pg/l D 4D 4 2 4 53 0
161 14 pg/L D 4D 5 2 4 215 0
162 14 pg/L D 4D 6 2 4 135 0
163 14 pg/l D 4D 7 2 4 197 2
164 14 pg/L D 4D 8 2 4 153 0
1165 14 pg/L D 4D 9 2 4 332 0
166 14 pg/l D 4D 10 2 4 0 0
167 14 pgiL D 4D 11 2 4 400 0
1168 14 pg/L D 4D 12 2 4 0 0
169 14 ugilL D 4D 13 2 4 284 0
170 14 pgiL D 4D 14 2 4 74 0
171 14 pg/L D 4D 15 2 4 0 0
1172 14 pg/L D 4D 16 2 4 0 0
173 14 pgiL D 4D 17 2 4 351 0
174 14 pg/L D 4D 18 2 4 160 2
11735} 14 pg/L D 4D 19 2 4 0 0
176 14 pg/L D 4D 20 2 4 436 0
177 14 pg/L D 4D 21 2 4 77 0
1178 35 pa/L A 3A 0 2 4 NA NA
179 35 pgill A 3A 1 2 4 154 0
180 35 pgilL A 3A 2 2 4 0 0
1181 35 pa/L A 3A 3 2 4 0 0
182 35 pgilL A 3A 4 2 3 503 52
183 35 pgil A 3A 5 2 3 0 0
184 35 pall A 3A 5] 2 3 0 0
185 35 pgiL A 3A 7 2 3 329 3
186 35 pg/lL A 3A 8 2 3 0 0
187 35 pgll A 3A 9 2 3 210 0
1188] 35 pg/L A 3A 10 2 3 268 0
189 35 pg/lL A 3A 11 2 3 168 0
190 35 pglL A 3A 12 2 3 0 0
191 35 palL A 3A 13 2 3 245 0
1192 35 palL A 3A 14 2 3 435 0
193 35 pgill A 3A 15 2 3 0 0
194 35 palL A 3A 16 2 3 0 0
1195 35 palL A 3A 17 2 3 0 0
196 35 pgill A 3A 18 2 3 0 0
197 35 pgl/L A 3A 19 2 3 0 0
1198} 35 palL A 3A 20 2 3 272 1
199 35 pgill A 3A 21 2 3 174 2
200 35 pg/L B 3B 0 2 4 NA NA
1201] 35 pglL B 3B 1 2 4 106 0
202 35 pgill B 3B 2 2 4 142 0
203 35 pgill B 3B 3 2 4 289 1
1204 35 pa/L B 3B 4 2 4 418 3
205 35 pgill B 3B 5 2 4 0 0
206 35 pgil B 3B 6 2 4 0 0
207 35 pg/L B 3B 7 2 4 239 0
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DESTS xlsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day Numl?e_r of Numl?e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile
Group Males Females Eggs
208 35 pgill B 3B 8 2 4 200 2
209 35 pg/L B 3B 9 2 4 0 0
210 35 pa/L B 3B 10 2 4 687 0
211 35 pgiL B 3B 11 2 4 200 0
212 35 pgil B 3B 12 2 4 0 0
213 35 pgll B 3B 13 2 4 0 0
214 35 pgiL B 3B 14 2 4 0 0
215 35 pg/lL B 3B 15 2 4 121 0
216 35 pgll B 3B 16 2 4 42 0
1217 35 palL B 3B 17 2 4 337 2
218 35 pg/lL B 3B 18 2 4 320 2
219 35 pgil B 3B 19 2 4 201 0
1220 35 palL B 3B 20 2 4 251 0
221 35 pg/L B 3B 21 2 4 401 2
222 35 pgill C 3C 0 2 4 NA NA
223 35 pg/L C 3C 1 2 4 89 0
1224 35 palL C 3C 2 2 4 135 0
225 35 pgll C 3C 3 2 4 169 4
226 35 pg/L C 3C 4 2 4 452 5
1227 35 palL C 3C 5 2 4 203 0
228 35 pgill C 3C 6 2 4 0 0
229 35 pg/L C 3C 7 2 4 0 0
230} 35 pa/L C 3C 8 2 4 67 0
231 35 pgill C 3C 9 2 4 125 0
232 35 pgilL C 3C 10 2 4 209 0
1233 35 pa/L C 3C 11 2 4 307 0
234 35 pgilL C 3C 12 2 4 0 0
235 35 pgil C 3C 13 2 4 0 0
236 35 pall C 3C 14 2 4 0 0
237 35 pgiL C 3C 15 2 4 0 0
238 35 pg/lL C 3C 16 2 4 216 2
239 35 pgll C 3C 17 2 4 0 0
1240] 35 pg/L C 3C 18 2 4 273 2
241 35 pg/lL C 3C 19 2 4 343 0
242 35 pglL C 3C 20 2 4 0 0
243 35 palL C 3C 21 2 4 79 0
1244 35 palL D 3D 0 2 4 NA NA
245 35 pgill D 3D 1 2 4 0 0
248 35 palL D 3D 2 2 4 232 4
1247 35 palL D 3D 3 2 4 220 42
248 35 pgill D 3D 4 2 4 147 14
249 35 pgl/L D 3D 5 2 4 213 0
1250 35 palL D 3D 6 2 4 278 12
251 35 pgill D 3D 7 2 4 167 6
252 35 pg/L D 3D 8 2 4 29 0
|253] 35 pglL D 3D 9 2 4 343 0
254 35 pgill D 3D 10 2 4 0 0
255 35 pgill D 3D 11 2 4 147 0
| 256 35 pa/L D 3D 12 2 4 497 10
257 35 pgill D 3D 13 2 4 127 0
258 35 pgil D 3D 14 2 4 37 0
259 35 pg/L D 3D 15 2 4 305 0
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DESTS xlsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day Numl?e_r of Numl?e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile
Group Males Females Eggs

260 35 pgill D 3D 16 2 4 59 0
261 35 pg/L D 3D 17 2 4 283 0
262 35 pa/L D 3D 18 2 4 140 0
263 35 pgiL D 3D 19 2 4 0 0
264 35 pgil D 3D 20 2 4 657 0
265 35 pgll D 3D 21 2 4 371 5
266 88 pgillL A 2A 0 2 4 MNA NA
267 88 pg/L A 2A 1 2 4 0 0
268 88 pglL A 2A 2 2 4 0 0
1269 88 pal/L A 2A 3 2 4 126 0
270 88 pg/L A 2A 4 2 3 157 0
271 88 pgll A 2A 5 2 3 0 0
1272 88 pal/L A 2A 5] 2 3 97 0
273 88 ug/L A 2A 7 2 3 291 0
274 88 pgill A 2A 8 2 3 25 0
275 88 pa/L A 2A 9 2 3 345 0
1276} 88 pal/L A 2A 10 2 3 338 8
277 88 pgill A 2A 11 2 3 151 0
278 88 g/l A 2A 12 2 3 292 0
1279 88 pal/L A 2A 13 2 3 0 0
280 88 pgillL A 2A 14 2 3 0 0
281 88 g/l A 2A 15 2 3 108 0
1282 88 pa/L A 2A 16 2 3 81 1

283 88 pgillL A 2A 17 2 3 225 2
284 88 pgilL A 2A 18 2 3 203 3
285 88 pa/L A 2A 19 2 3 179 0
286 88 pgilL A 2A 20 2 3 635 1

287 88 pgil A 2A 21 2 3 401 6
288 88 pa/l B 2B 0 2 4 NA MNA
289 88 pgillL B 2B 1 2 4 0 0
290 88 pg/L B 2B 2 2 4 208 0
291 88 pglL B 2B 3 2 4 0 0
1292) 88 pg/L B 2B 4 2 4 350 0
293 88 pg/L B 2B 5 2 4 0 0
294 88 pglL B 2B 6 2 4 178 0
295 88 pa/L B 2B 7 2 4 288 0
| 296 88 pal/L B 2B 8 2 4 28 0
297 88 pgill B 2B 9 2 4 434 5
298 88 pa/L B 2B 10 2 4 256 0
1299 88 pal/L B 2B 11 2 4 210 0
300 88 pgill B 2B 12 2 4 256 12
301 88 g/l B 2B 13 2 4 109 0
1302 88 pal/L B 2B 14 2 4 0 0
303 88 pgilL B 2B 15 2 4 245 19
304 88 g/l B 2B 16 2 4 0 0
|305] 88 pglL B 2B 17 2 4 48 0
306 88 pgillL B 2B 18 2 4 246 0
307 88 pgilL B 2B 19 2 4 629 7
308 88 pa/L B 2B 20 2 4 164 0
309 88 pagilL B 2B 21 2 4 71 4
310 88 pgil C 2C 0 2 4 MNA NA
311 88 pg/L C 2C 1 2 4 224 0
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DESTS xlsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day Numl?e_r of Numl?e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile
Group Males Females Eggs

312 88 pgillL C 2C 2 2 4 359 0
313 88 g/l C 2C 3 2 4 0 0
314 88 pg/L C 2C 4 2 4 0 0
315 88 pgillL C 2C 5 2 4 0 0
316 88 pgil C 2C 6 2 4 66 0
317 88 pglL C 2C 7 2 4 23 0
318 88 pgillL C 2C 8 2 4 0 0
319 88 pg/L C 2C 9 2 4 457 0
320 88 pglL C 2C 10 2 4 0 0
1321 88 pal/L C 2C 11 2 4 0 0
322 88 pg/L C 2C 12 2 4 509 0
323 88 pgll C 2C 13 2 4 0 0
1324 88 pal/L C 2C 14 2 4 0 0
325 88 ug/L C 2C 15 2 4 299 0
326 88 pgill C 2C 16 2 4 0 0
327 88 pa/L C 2C 17 2 4 27 0
1328 88 pal/L C 2C 18 2 4 186 0
329 88 pgill C 2C 19 2 4 0 0
330 88 g/l C 2C 20 2 4 0 0
1331 88 pal/L C 2C 21 2 4 58 0
332 88 pgillL D 2D 0 2 4 NA NA
333 88 g/l D 2D 1 2 4 0 0
334] 88 pa/L D 2D 2 2 4 306 0
335 88 pgillL D 2D 3 2 4 169 1

336 88 pgilL D 2D 4 2 4 170 0
1337} 88 pa/L D 2D 5 2 4 226 0
338 88 pgilL D 2D 6 2 4 191 0
339 88 pgil D 2D 7 2 4 659 0
340 88 pa/l D 2D 8 2 4 178 2
341 88 pgillL D 2D 9 2 4 276 0
342 88 pg/L D 2D 10 2 4 307 0
343 88 pglL D 2D 11 2 4 0 0
1344 88 pg/L D 2D 12 2 4 411 0
345 88 pg/L D 2D 13 2 4 407 0
346 88 pglL D 2D 14 2 4 97 0
347 88 pa/L D 2D 15 2 4 225 0
1348 88 pal/L D 2D 16 2 4 197 1

349 88 pgill D 2D 17 2 4 0 0
350 88 pa/L D 2D 18 2 4 259 0
1351 88 pal/L D 2D 19 2 4 197 0
352 88 pgill D 2D 20 2 4 0 0
353 88 g/l D 2D 21 2 4 0 0
1354 220 pg/L A 1A 0 2 4 NA NA
355 220 pg/L A 1A 1 2 4 50 0
356 220 pg/L A 1A 2 2 4 62 2
|35/7] 220 pg/L A 1A 3 2 4 271 0
358 220 pg/L A 1A 4 2 4 0 0
359 220 pgiL A 1A 5 2 4 77 0
| 360 220 po/L A 1A 6 2 4 270 0
361 220 pg/L A 1A 7 2 4 0 0
362 220 pgil A 1A 8 2 4 129 0
363 220 po/lL A 1A 9 2 4 227 0
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DESTS xlsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day Numl?e_r of Numl?e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile
Group Males Females Eggs
364 220 pg/L A 1A 10 2 4 0 0
365 220 pg/L A 1A 11 2 4 396 1
366 220 po/L A 1A 12 2 4 357 0
367 220 pgil A 1A 13 2 4 0 0
368 220 pgil A 1A 14 2 4 191 5
369 220 pg/L A 1A 15 2 4 156 0
370 220 pgil A 1A 16 2 4 169 3
371 220 pg/l A 1A 17 2 4 317 2
372 220 pg/L A 1A 18 2 4 114 0
1373 220 pg/lL A 1A 19 2 4 42 0
374 220 pg/l A 1A 20 2 4 213 0
375 220 pgiL A 1A 21 2 4 192 0
1376} 220 pg/lL B 1B 0 2 4 NA NA
377 220 pg/l B 1B 1 2 4 0 0
378 220 pg/L B 1B 2 2 4 0 0
379 220 pg/L B 1B 3 2 4 0 0
1380 220 pg/L B 1B 4 2 4 337 0
381 220 pg/L B 1B 5 2 4 143 0
382 220 pg/L B 1B 6 2 4 150 0
383 220 pg/L B 1B 7 2 4 208 2
384 220 pg/L B 1B 8 2 4 256 5
385 220 pg/L B 1B 9 2 4 207 0
| 386 220 po/L B 1B 10 2 4 452 0
387 220 pg/L B 1B 11 2 4 318 0
388 220 pgil B 1B 12 2 4 359 0
389 220 po/L B 1B 13 2 4 121 0
390 220 pgil B 1B 14 2 4 392 0
391 220 pgil B 1B 15 2 4 0 0
392 220 po/L B 1B 16 2 4 71 0
393 220 pgil B 1B 17 2 4 115 0
394 220 pg/l B 1B 18 2 4 0 0
395 220 pg/L B 1B 19 2 4 107 2
1396 220 pg/L B 1B 20 2 4 301 6
397 220 pg/l B 1B 21 2 4 0 0
398 220 pg/L C 1C 0 2 4 NA MNA
399 220 pg/lL C 1C 1 2 4 0 0
1400} 220 pg/lL C 1C 2 2 4 196 2
401 220 pg/L C 1C 3 2 4 188 0
402 220 pg/lL C 1C 4 2 4 405 5
1403 220 pg/L C 1C 5 2 4 309 12
404 220 pg/L C 1C 6 2 4 0 0
405 220 pg/L C 1C 7 2 4 71 0
1406} 220 pg/L C 1C 8 2 4 218 0
407 220 pg/L C 1C 9 2 4 0 0
408 220 pg/L C 1C 10 2 4 0 0
1409 220 pg/L C 1C 11 2 4 321 0
410 220 pg/L C 1C 12 2 4 0 0
411 220 pgiL C 1C 13 2 4 0 0
1412 220 po/L C 1C 14 2 4 151 0
413 220 pg/L C 1C 15 2 4 207 0
414 220 pgil C 1C 16 2 4 42 0
415 220 po/lL C 1C 17 2 4 196 0
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DESTS.xIsx Survival & Reproduction (Daily)
Name of Replicate | Tank | Test Day Numt_:e_r of Numt_)e_r of Number of Numbe_r of
Treatment D D (0 to 21) Surviving | Surviving Eggs Infertile
Group Males Females Eggs
416 220 pg/L C 1C 18 2 4 0 0
417 220 pg/L C 1C 19 2 4 0 0
418 220 pg/L C 1C 20 2 4 138 0
419 220 pg/L C 1C 21 2 4 0 0
420 220 pg/L D 1D 0 2 4 NA NA
421 220 pg/L D 1D 1 2 4 0 0
422 220 pg/L D 1D 2 2 4 251 0
423 220 pg/L D 1D 3 2 4 324 9
424 220 pg/L D 1D 4 2 4 10 3
425 220 pg/L D 1D 5 2 4 0 0
426 220 pg/L D 1D 6 2 4 178 0
427 220 pg/L D 1D 7 2 4 210 0
428 220 pg/L D 1D 8 2 4 311 4
429 220 pg/L D 1D 9 2 4 481 0
430 220 pg/L D 1D 10 2 4 0 0
431 220 pg/L D 1D 11 2 4 702 0
432 220 pg/L D 1D 12 2 4 0 0
433 220 pg/L D 1D 13 2 4 341 0
434 220 pg/L D 1D 14 2 4 0 0
435 220 pg/L D 1D 15 2 4 0 0
436 220 pg/L D 1D 16 2 4 0 0
437 220 pg/L D 1D 17 2 4 102 3
438 220 pg/lL D 1D 18 2 4 122 0
439 220 pg/L D 1D 19 2 4 0 0
440 220 pg/L D 1D 20 2 4 107 2
441 220 pg/L D 1D 21 2 4 88 0
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A B C D E F G H |
Nominal Measured Dissolved
Name of Treatment Treatment Block ID Replicate ID Tank ID Test Day Treatment Temperature (°C)| Oxygen
Group Concentration (0to 21) | Concentration
1 {ug a.ifL) (ug a.ifL) (mg/'l)
2 Control 0 4 A 5A 0 NA 25.5 8.05
Control 0 1 B 5B 0 NA 26.1 7.90
Control 0 3 c 5C 0 <11 255 8.09
5 Control 0 2 D 5D 0 <1.1 26.0 8.13
6 14 14 4 A 4A 0 NA 24.4 8.20
14 14 3 B 4B 0 NA 258 7.97
14 14 2 @ 4C 0 16 25.5 8.01
14 14 1 D 4D 0 12 257 7.98
35 35 4 A 3A 0 NA 255 8.09
11 35 35 1 B 3B 0 NA 24.9 8.09
35 35 3 @ 3C 0 26 26.0 7.96
13 35 35 2 D 3D 0 27 259 7.94
88 88 2 A 2A 0 NA 25.5 8.09
88 88 4 B 2B 0 NA 26.0 7.94
88 88 3 @ 2C 0 60 253 7.82
17 88 88 1 D 2D 0 51 253 8.14
220 220 2 A 1A 0 NA 255 811
220 220 4 B 1B 0 NA 26.1 793
20 220 220 1 © 1C 0 114 25.4 8.05
21 220 220 3 D 1D 0 156 26.7 7.92
Control 0 4 A 5A 0 NA 255 7.61
14 14 4 A 4A 0 NA 25.5 7.75
35 35 4 A 3A 0 NA 255 7.60
88 a8 2 A 2A 0 NA 255 765
26 220 220 2 A 1A 0 NA 255 7.64
Control 0 1 B 5B 0 NA 255 7.42
28 14 14 3 B 4B 0 NA 256 755
35 35 1 B 3B 0 NA 255 752
88 88 4 B 2B 0 NA 255 7.56
220 220 4 B 1B 0 NA 25.6 7.69
32 Control 0 3 © 5C 0 NA 26.0 755
14 14 2 G 4C 0 NA 26.0 7.30
35 35 3 @ 3C 0 NA 26.1 742
35 88 a8 3 c 2C 0 NA 26.1 7.30
36 220 220 1 @ 1C 0 NA 26.1 7.50
Control 0 2 D 5D 0 NA 26.2 7.29
14 14 1 D 4D 0 NA 26.2 752
35 35 2 D 3D 0 NA 26.3 7.34
88 a8 1 D 2D 0 NA 263 7.40
41 220 220 3 D 1D 0 NA 26.3 7.49
Control 0 4 A 5A 1 NA 25.3 7.51
43 14 14 4 A 4A 1 NA 253 7.43
35 35 4 A 3A 1 NA 252 743
88 88 2 A 2A 1 NA 25.2 7.34
220 220 2 A 1A 1 NA 25.2 7.27
47 Control 0 1 B 5B 2 NA 248 7.22
14 14 3 B 4B 2 NA 24.7 7.59
35 35 1 B 3B 2 NA 248 723
50 88 a8 4 B 2B 2 NA 248 755
o1 220 220 4 B 1B 2 NA 24.7 7.69
Control 0 3 c 5C 3 NA 24.6 7.50
14 14 2 @ 4C 3 NA 245 7.42
35 35 3 © 3c 3 NA 245 7.16
88 a8 3 ® 2C 3 NA 245 6.89
56 220 220 1 c 1C 3 NA 245 753
Control 0 2 D 5D 4 NA 25.0 5.89
58 14 14 1 D 4D 4 NA 25.1 7.41

112
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A B C D E F G H |
Nominal Measured Dissolved
Name of Treatment Treatment Block ID Replicate ID Tank ID Test Day Treatment Temperature (°C)| Oxygen
Group Concentration (0to 21) | Concentration (mg/L)
1 (ug a.i./L) (ug a.i./L)
59 35 35 2 D 3D 4 NA 25.0 7.41
88 a8 1 D 2D 4 NA 251 776
220 220 3 D 1D 4 NA 249 7.85
62 Control 0 4 A 5A 5 NA 25.1 7.84
63 14 14 4 A 4A 5 NA 25.0 7.68
35 35 4 A 3A 5 NA 250 7.91
88 a8 2 A 2A 5 NA 249 7.79
220 220 2 A 1A 5 NA 24.9 7.70
Control 0 1 B 5B 6 NA 24.9 6.45
68 14 14 3 B 4B 6 NA 24.8 6.73
35 35 1 B 3B 6 NA 24.9 7.35
/0 88 88 4 B 2B 6 NA 248 7.31
220 220 4 B 1B 6 NA 24.8 7.30
Control 0 4 A 5A 7 <1.0 NA NA
Control 0 1 B 5B 7 <1.0 NA NA
74 Control 0 3 © 5C 7 NA 246 7.18
Control 0 2 D 5D 7 NA NA NA
14 14 4 A 4A 7 48 NA NA
77 14 14 3 B 4B 7 56 NA NA
78 14 14 2 @ 4C 7 NA 245 7.50
14 14 1 D 4D 7 NA NA NA
35 35 4 A 3A 7 12 NA NA
35 35 1 B 3B 7 8.5 NA NA
35 35 3 c 3C 7 NA 245 7.02
83 35 35 2 D 3D 7 NA NA NA
88 a8 2 A 2A 7 34 NA NA
89 88 88 4 B 2B 7 34 NA NA
88 a8 3 C 2C 7 NA 245 7.06
88 88 1 D 2D 7 NA NA NA
220 220 2 A 1A 7 58 NA NA
89 220 220 4 B 1B 7 49 NA NA
220 220 1 G 1C 7 NA 245 7.73
220 220 3 D 1D 7 NA NA NA
92 Control 0 2 D 5D 8 NA 246 7.39
93 14 14 1 D 4D 8 NA 246 7.60
35 35 2 D 3D 8 NA 246 7.51
88 88 1 D 2D 8 NA 247 7.88
220 220 3 D 1D 8 NA 245 773
Control 0 4 A 5A 9 NA 249 735
98 14 14 4 A 4A 9 NA 24.9 6.75
35 35 4 A 3A 9 NA 24.9 7.52
100 88 a8 2 A 2A 9 NA 249 7.11
220 220 2 A 1A 9 NA 249 6.80
Control 0 1 B 5B 10 NA 24.9 7.27
14 14 3 B 4B 10 NA 24.9 7.32
[704] 35 35 1 B 3B 10 NA 25.0 7.39
88 a8 4 B 2B 10 NA 25.0 7.05
220 220 4 B 1B 10 NA 249 683
107 Control 0 3 c 5C 11 NA 246 7.26
108] 14 14 2 @ 4C 11 NA 245 7.21
35 35 3 c 3C 11 NA 246 6.99
88 88 3 @ 2C 11 NA 246 6.64
220 220 1 C 1C 11 NA 245 7.01
112) Control 0 2 D 5D 12 NA 25.0 8.34
113] 14 14 1 D 4D 12 NA 24.9 8.25
114 35 35 2 D 3D 12 NA 249 8.47

212
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A B C D E F G H |
Nominal Measured Dissolved
Name of Treatment Treatment Block ID Replicate ID Tank ID Test Day Treatment Temperature (°C)| Oxygen
Group Concentration (0to 21) | Concentration (mg/L)
1 (ng a.i/L) (Mg a.i./L)

115 88 88 1 D 2D 12 NA 24.9 8.04
220 220 3 D [ 1D 12 NA 24.8 8.43
Control 0 4 A 5A 13 NA 252 762
118 14 14 4 A 4A 13 NA 252 6.67
35 35 4 A 3A 13 NA 25.1 7.36
88 88 2 A 2A 13 NA 25.2 7.01
121 220 220 2 A 1A 13 NA 252 6.82
Control 0 4 A 5A 14 NA NA NA
Control 0 1 B 5B 14 NA 25.0 7.08
124 Control 0 3 © 5C 14 <1.4 NA NA
Control 0 2 D 5D 14 <1.4 NA NA
14 14 4 A 4A 14 NA NA NA
14 14 3 B 4B 14 NA 25.0 556
14 14 2 C 4C 14 8.8 NA NA
14 14 1 D 4D 14 6.8 NA NA
130 35 35 4 A 3A 14 NA NA NA
35 35 1 B 3B 14 NA 25.0 463
35 35 3 © 3C 14 14 NA NA
133 35 35 2 D 3D 14 12 NA NA
88 a8 2 A 2A 14 NA NA NA
88 a8 4 B 2B 14 NA 25.0 6.88
136 88 88 3 © 2C 14 51 NA NA
88 88 1 D 2D 14 32 NA NA
220 220 2 A 1A 14 NA NA NA
139 220 220 4 B 1B 14 NA 25.0 6.76
220 220 1 & 1C 14 100 NA NA
141 220 220 3 D 1D 14 60 NA NA
14 14 3 B 4B 14 NA 249 6.93
35 35 1 B 3B 14 NA 25.0 747
[T44] Control 0 3 @ 5C 15 NA 249 8.07
145 14 14 2 C 4C 15 NA 247 8.08
35 35 3 © 3C 15 NA 24.8 7.38
88 88 3 © 2C 15 NA 24.8 7.60
148 220 220 1 © 1C 15 NA 248 8.06
149 Control 0 2 D 5D 16 NA 24.7 7.78
14 14 1 D 4D 16 NA 24.7 7.81
151 35 35 2 D 3D 16 NA 24.6 7.89
88 88 1 D 2D 16 NA 24.7 7.88
220 220 3 D 1D 16 NA 245 7.78
154 Control 0 4 A 5A 17 NA 246 765
14 14 4 A 4A 17 NA 246 7.34
[T55] 35 35 4 A 3A 17 NA 246 757
88 28 2 A 2A 17 NA 247 7.42
220 220 2 A 1A 17 NA 246 7.23
Control 0 1 B 5B 18 NA 251 6.82
160 14 14 3 B 4B 18 NA 25.0 6.87
35 35 1 B 3B 18 NA 25.2 6.90
88 88 4 B 2B 18 NA 25.1 6.84
163 220 220 4 B 1B 18 NA 25.0 6.81
Control 0 3 C [ sC 19 NA 25.0 6.97
14 14 2 c 4C 19 NA 24.9 6.97
35 35 3 c 3C 19 NA 25.0 6.46
88 88 3 © 2C 19 NA 24.8 711
220 220 1 C [ 1C 19 NA 24.8 7.31
169 Control 0 2 D 5D 20 NA 248 §.23
14 14 1 D 4D 20 NA 24.7 7.73
171 35 35 2 D 3D 20 NA 24.6 8.09

3N2
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A B C D E F G H |
Nominal Measured Dissolved
Name of Treatment Treatment Block ID Replicate ID Tank ID Test Day Treatment Temperature (°C)| Oxygen
Group Concentration (0to 21) | Concentration (mg/L)
1 (ug a.i./L) (ug a.i./L)
172) 88 a8 1 D 2D 20 NA 24.7 8.12
220 220 3 D 1D 20 NA 245 8.04
(774 Control 0 4 A 5A 21 <1 1 25.1 764
175 Control 0 1 B 5B 21 <1.1 NA NA
176 Control 0 3 © 5C 21 NA NA NA
Control 0 2 D 5D 21 NA NA NA
14 14 4 A 4A 21 11 251 6.95
14 14 3 B 4B 21 12 NA NA
14 14 2 C 4C 21 NA NA NA
181 14 14 1 D 4D 21 NA NA NA
35 35 4 A 3A 21 28 NA NA
183 35 35 1 B 3B 21 30 251 7.67
[184] 35 35 3 [ 3C 21 NA. NA NA.
35 35 2 D 3D 21 NA NA NA
88 88 2 A 2A 21 80 NA NA
187 88 88 4 B 2B 21 83 251 741
88 88 3 C 2C 21 NA NA NA
88 88 1 D 2D 21 NA NA NA
190 220 220 2 A 1A 21 164 251 7.08
191 220 220 4 B 1B 21 170 NA NA
220 220 1 C 1C 21 NA NA NA
220 220 3 D 1D 21 NA NA NA
[T94]
m *pH was inaddvertently recorded as 24.60. This value was removed from the data set ;;;
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A B C D E F J K L

Nominal Dissolved o thal

Name of Treatment Treatment . Test Day ardness
Group Concentration Block ID Replicate ID Tank ID (0to 21) Oxygsr? (% pH (mg/L as
1 (ug a.liL) saturation) €aCo;)

2 Control 0 4 A 5A 0 98.5 7.44 88
Control 0 1 B 5B 0 97 8 7.46 NA

Control 0 3 c 5C 0 99 1 7.43 NA

5 Control 0 2 D 5D 0 100.4 7.40 NA
6 14 14 4 A 4A 0 98.4 7.47 NA
14 14 3 B 4B 0 98.1 7.47 NA

14 14 2 @ 4C 0 98.0 7.24 NA

14 14 1 D 4D 0 98.1 NA NA

35 35 4 A 3A 0 99.1 7.46 NA

11 35 35 1 B 3B 0 97.9 7.46 NA
35 35 3 @ 3C 0 98.3 7.45 NA

13 35 35 2 D 3D 0 97.9 7.48 NA
88 88 2 A 2A 0 99.1 7.46 NA

88 88 4 B 2B 0 98.1 7.45 NA

88 88 3 @ 2C 0 95.4 7.46 NA

17 88 88 1 D 2D 0 99.3 7.45 NA
220 220 2 A 1A 0 993 7.44 88

220 220 4 B 1B 0 98 1 7.47 NA

20 220 220 1 © 1C 0 98.4 7.48 NA
21 220 220 3 D 1D 0 99.1 7.47 NA
Control 0 4 A 5A 0 93.2 7.44 NA

14 14 4 A 4A 0 949 7.43 NA

35 35 4 A 3A 0 93.0 7.42 NA

88 a8 2 A 2A 0 937 7.42 NA

26 220 220 2 A 1A 0 93.5 7.44 NA
Control 0 1 B 5B 0 90.8 7.44 NA

28 14 14 3 B 4B 0 92.6 7.42 NA
35 35 1 B 3B 0 920 7.41 NA

88 88 4 B 2B 0 92.6 7.41 NA

220 220 4 B 1B 0 94.3 7.44 NA

32 Control 0 3 © 5C 0 93.3 7.41 NA
14 14 2 G 4C 0 90.2 7.39 NA

35 35 3 @ 3C 0 919 7.40 NA

35 88 a8 3 c 2C 0 90.3 7.43 NA
36 220 220 1 @ 1C 0 92.8 7.44 NA
Control 0 2 D 5D 0 90.4 7.40 NA

14 14 1 D 4D 0 93.2 7.45 NA

35 35 2 D 3D 0 91.2 7.41 NA

88 a8 1 D 2D 0 919 7.42 NA

41 220 220 3 D 1D 0 93.1 7.44 NA
Control 0 4 A 5A 1 91.6 7.20 NA

43 14 14 4 A 4A 1 90.6 7.21 NA
35 35 4 A 3A 1 90.4 719 NA

88 88 2 A 2A 1 89.4 7.19 NA

220 220 2 A 1A 1 88.5 7.17 NA

47 Control 0 1 B 5B 2 87.2 7.36 NA
14 14 3 B 4B 2 91.5 7.37 NA

35 35 1 B 3B 2 87 4 7.33 NA

50 88 a8 4 B 2B 2 912 7.35 NA
o1 220 220 4 B 1B 2 92.7 7.38 NA
Control 0 3 c 5C 3 90.3 7.50 NA

14 14 2 @ 4C 3 89.2 7.46 NA

35 35 3 © 3c 3 86.0 7.40 NA

88 a8 3 ® 2C 3 828 7.39 NA

56 220 220 1 c 1C 3 90.5 7.41 NA
Control 0 2 D 5D 4 71.4 7.17 NA

58 14 14 1 D 4D 4 90.1 7.19 NA
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A B C D E F J K L
Nominal Dissolved o thal
Name of Treatment Treatment . Test Day ardness
Group Concentration Block ID Replicate ID Tank ID (0to 21) Oxygsr? (% pH (mg/L as
1 (ug a.liL) saturation) €aCo;)
59 35 35 2 D 3D 4 89.9 7.24 NA
88 a8 1 D 2D 4 943 7.36 NA
220 220 3 D 1D 4 95.0 7.38 NA
62 Control 0 4 A 5A 5 95.3 7.34 NA
63 14 14 4 A 4A 5 93.1 7.42 NA
35 35 4 A 3A 5 96.0 7.41 NA
88 a8 2 A 2A 5 943 7.42 NA
220 220 2 A 1A 5 93.2 7.40 NA
Control 0 1 B 5B 6 78.1 7.19 NA
68 14 14 3 B 4B 6 81.3 7.20 NA
35 35 1 B 3B 6 89.0 7.22 NA
/0 88 88 4 B 2B 6 88.4 7.23 NA
220 220 4 B 1B 6 88.2 7.22 NA
Control 0 4 A 5A 7 NA NA NA
Control 0 1 B 5B 7 NA NA NA
74 Control 0 3 © 5C 7 86.5 7.32 NA
Control 0 2 D 5D 7 NA NA NA
14 14 4 A 4A 7 NA NA NA
77 14 14 3 B 4B 7 NA NA NA
78 14 14 2 @ 4C 7 90.1 7.32 NA
14 14 1 D 4D 7 NA NA NA
35 35 4 A 3A 7 NA NA NA
35 35 1 B 3B 7 NA NA NA
35 35 3 c 3C 7 84.4 7.28 NA
83 35 35 2 D 3D 7 NA NA NA
88 a8 2 A 2A 7 NA NA NA
89 88 88 4 B 2B 7 NA NA NA
88 a8 3 C 2C 7 84.8 7.29 NA
88 88 1 D 2D 7 NA NA NA
220 220 2 A 1A 7 NA NA NA
89 220 220 4 B 1B 7 NA NA NA
220 220 1 G 1C 7 92.9 7.29 NA
220 220 3 D 1D 7 NA NA NA
92 Control 0 2 D 5D 8 89.0 7.47 68
93 14 14 1 D 4D 8 91.5 7.45 72
35 35 2 D 3D 8 90.4 7.50 NA
88 88 1 D 2D 8 951 7.50 NA
220 220 3 D 1D 8 92.9 7.48 NA
Control 0 4 A 5A 9 89.0 7.32 NA
98 14 14 4 A 4A 9 81.7 7.32 NA
35 35 4 A 3A 9 91.1 7.28 NA
100 88 a8 2 A 2A 9 86.1 7.26 NA
220 220 2 A 1A 9 82.3 721 NA
Control 0 1 B 5B 10 88.0 7.26 NA
14 14 3 B 4B 10 88.6 7.39 NA
[704] 35 35 1 B 3B 10 89.6 7.34 NA
88 a8 4 B 2B 10 85.5 7.32 NA
220 220 4 B 1B 10 827 7.25 NA
107 Control 0 3 c 5C 11 87.4 7.37 NA
108 14 14 2 @ 4C 11 86.7 7.30 NA
35 35 3 c 3C 11 84.1 7.19 NA
88 88 3 @ 2C 11 79.9 717 NA
220 220 1 C 1C 11 84.3 7.23 NA
112) Control 0 2 D 5D 12 101.2 7.15 NA
113] 14 14 1 D 4D 12 99.9 7.32 NA
114 35 35 2 D 3D 12 102.5 7.41 NA
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A B C D E F J K L

Nominal Dissolved Total
Name of Treatment Treatment . Test Day Hardness
Group Concentration Block ID Replicate ID Tank ID (0to 21) O:VQB: (% pH (mg/L as
1 (Mg a.i./L) saturation) €aCo;)

115 88 88 1 D 2D 12 97.4 7.35 NA
220 220 3 D [ 1D 12 101.9 7.38 | NA

Control 0 4 A 5A 13 928 7.00 NA

118 14 14 4 A 4A 13 81.2 6.98 NA
35 35 4 A 3A 13 89.5 7.14 NA

88 88 2 A 2A 13 85.4 7.13 NA

121 220 220 2 A 1A 13 83.0 7.10 NA
Control 0 4 A 5A 14 NA NA NA

Control 0 1 B 5B 14 85.9 7.29 NA

124 Control 0 3 © 5C 14 NA NA 72
Control 0 2 D 5D 14 NA NA NA

14 14 4 A 4A 14 NA NA NA

14 14 3 B 4B 14 67.5 7.04 NA

14 14 2 C 4C 14 NA NA NA

14 14 1 D 4D 14 NA NA NA

130 35 35 4 A 3A 14 NA NA NA
35 35 1 B 3B 14 56.1 6.78 NA

35 35 3 @ 3C 14 NA NA NA

133 35 35 2 D 3D 14 NA NA 72
88 88 2 A 2A 14 NA NA NA

88 88 4 B 2B 14 83.5 7.02 NA

136 88 88 3 © 2C 14 NA NA NA
88 a8 1 D 2D 14 NA NA NA

220 220 2 A 1A 14 NA NA NA

139 220 220 4 B 1B 14 82.0 7.06 NA
220 220 1 @ 1C 14 NA NA NA

141 220 220 3 D 1D 14 NA NA NA
14 14 3 B 4B 14 83.9 7.09 NA

35 35 1 B 3B 14 90.6 7.10 NA

[T44] Control 0 3 @ 5C 15 97.7 7.25 NA
145 14 14 2 @ 4C 15 97 5 7.26 NA
35 35 3 @ 3C 15 89.2 7.13 NA

88 a8 3 @ 2C 15 91.9 7.15 NA

148 220 220 1 @ 1C 15 97.4 7.25 NA
149 Control 0 2 D 5D 16 93.9 7.35 NA
14 14 1 D 4D 16 94.2 7.39 NA

157 35 35 2 D 3D 16 95.0 7.47 NA
88 a8 1 D 2D 16 95.1 7.43 NA

220 220 3 D 1D 16 93.5 7.41 NA

154 Control 0 4 A 5A 17 92.1 7.35 NA
14 14 4 A 4A 17 88.4 7.28 NA

[T55] 35 35 4 A 3A 17 91.1 7.33 NA.
88 88 2 A 2A 17 89.5 7.31 NA

220 220 2 A 1A 17 87.1 7.21 NA

Control 0 1 B 5B 18 82.9 7.31 NA

160 14 14 3 B 4B 18 833 7.29 NA
35 35 1 B 3B 18 84.0 7.35 NA

88 a8 4 B 2B 18 83.1 7.28 NA

163 220 220 4 B 1B 18 82.6 7.25 NA
Control 0 3 c [ sC 19 84.5 7.25 | NA

14 14 2 @ 4C 19 84.4 7.26 | NA

35 35 3 c 3C 19 78.4 7.22 NA

88 a8 3 © 2C 19 85.9 7.20 | NA

220 220 1 c [ 1c 19 88.3 7.23 | NA

169 Control 0 2 D 5D 20 99.4 7.39 NA
14 14 1 D 4D 20 93.3 7.35 NA

171 35 35 2 D 3D 20 97.4 7.42 NA
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A B C D E F J K L
Nominal Dissolved Total
Name of Treatment Treatment . Test Day Hardness
Group Concentration Block ID Replicate ID Tank ID (0to 21) Oxygsr? (% pH (mg/L as
1 (ug a.liL) saturation) €aCo;)
172) 88 a8 1 D 2D 20 98.0 7.40 NA
220 220 3 D 1D 20 96.6 7.39 NA
(774 Control 0 4 A 5A 21 92.8 7.36 NA
175 Control 0 1 B 5B 21 NA NA NA
176 Control 0 3 © 5C 21 NA NA NA
Control 0 2 D 5D 21 NA NA 72
14 14 4 A 4A 21 844 7.27 NA
14 14 3 B 4B 21 NA NA NA
14 14 2 C 4C 21 NA NA NA
181 14 14 1 D 4D 21 NA NA NA
35 35 4 A 3A 21 93.2 NA NA
183 35 35 1 B 3B 21 NA 7.25 NA
[184] 35 35 3 [ 3C 21 NA NA NA.
35 35 2 D 3D 21 NA NA NA
88 88 2 A 2A 21 90.0 NA NA
187 88 88 4 B 2B 21 NA 7.31 NA
88 88 3 C 2C 21 NA NA NA
88 88 1 D 2D 21 NA NA 68
190 220 220 2 A 1A 21 86.0 7.24 NA
191 220 220 4 B 1B 21 NA NA NA
220 220 1 C 1C 21 NA NA NA
220 220 3 D 1D 21 NA NA NA
[T94]
75| *pH was inaddvertently recorded as 24.60. This value was removed from the data
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A B C D E F M N
Nominal
Alkalinity -
Name of Treatment Treatment Block ID Replicate ID Tank ID Test Day (mgiL as Conductivity
Group Concentration (0to 21) Cacoy) (uSicm)
1 (ng a.i/L)

2 Control 0 4 A 5A 0 20 602
Control 0 1 B 5B 0 NA NA
Control 0 3 c 5C 0 NA NA
5 Control 0 2 D 5D 0 NA NA
6 14 14 4 A 4A 0 NA NA
14 14 3 B 4B 0 NA NA
14 14 2 @ 4C 0 NA NA
14 14 1 D 4D 0 NA NA
35 35 4 A 3A 0 NA NA
11 35 35 1 B 3B 0 NA NA
35 35 3 © 3C 0 NA NA
13 35 35 2 D 3D 0 NA NA
88 88 2 A 2A 0 NA NA
88 88 4 B 2B 0 NA NA
88 88 3 c 2C 0 NA NA
17 88 88 1 D 2D 0 NA NA
220 220 2 A 1A 0 20 464
220 220 4 B 1B 0 NA NA
20 220 220 1 C 1C 0 NA NA
21 220 220 3 D 1D 0 NA NA
Control 0 4 A 5A 0 NA NA
14 14 4 A 4A 0 NA NA
35 35 4 A 3A 0 NA NA
88 88 2 A 2A 0 NA NA
26 220 220 2 A 1A 0 NA NA
Control 0 1 B 5B 0 NA NA
28 14 14 3 B 4B 0 NA NA
35 35 1 B 3B 0 NA NA
88 a8 4 B 2B 0 NA NA
220 220 4 B 1B 0 NA NA
32 Control 0 3 © 5C 0 NA NA
14 14 2 © 4C 0 NA NA
35 35 3 © 3C 0 NA NA
35 88 88 3 c 2C 0 NA NA
36 220 220 1 @ 1C 0 NA NA
Control 0 2 D 5D 0 NA NA
14 14 1 D 4D 0 NA NA
35 35 2 D 3D 0 NA NA
88 88 1 D 2D 0 NA NA
41 220 220 3 D 1D 0 NA NA
Control 0 4 A 5A 1 NA NA
43 14 14 4 A 4A 1 NA NA
35 35 4 A 3A 1 NA NA
88 88 2 A 2A 1 NA NA
220 220 2 A 1A 1 NA NA
47 Control 0 1 B 5B 2 NA NA
14 14 3 B 4B 2 NA NA
35 35 1 B 3B 2 NA NA
50 88 88 4 B 2B 2 NA NA
o1 220 220 4 B 1B 2 NA NA
Control 0 3 C 5C 3 NA NA
14 14 2 c 4C 3 NA NA
35 35 3 C 3C 3 NA NA
88 88 3 © 2C 3 NA NA
56 220 220 1 (e} 1C 3 NA NA
Control 0 2 D 5D 4 NA NA
o8 14 14 1 D 4D 4 NA NA

9Nn2
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A B C D E F M N
Nominal
Alkalinity -
Name of Treatment Treatment Block ID Replicate ID Tank ID Test Day (mgiL as Conductivity
Group Concentration (0to 21) Cacoy) (uSicm)
1 (ug a.i./L)

59 35 35 2 D 3D 4 NA NA
88 a8 1 D 2D 4 NA NA
220 220 3 D 1D 4 NA NA
62 Control 0 4 A 5A 5 NA NA
63 14 14 4 A 4A 5 NA NA
35 35 4 A 3A 5 NA NA
88 a8 2 A 2A 5 NA NA
220 220 2 A 1A 5 NA NA
Control 0 1 B 5B 6 NA NA
68 14 14 3 B 4B 6 NA NA
35 35 1 B 3B 6 NA NA
70 88 88 4 B 2B 6 NA NA
220 220 4 B 1B 6 NA NA
Control 0 4 A 5A 7 NA NA
Control 0 1 B 5B 7 NA NA
74 Control 0 3 © 5C 7 NA NA
Control 0 2 D 5D 7 NA NA
14 14 4 A 4A 7 NA NA
77 14 14 3 B 4B 7 NA NA
78 14 14 2 @ 4C 7 NA NA
14 14 1 D 4D 7 NA NA
35 35 4 A 3A 7 NA NA
35 35 1 B 3B 7 NA NA
35 35 3 c 3C 7 NA NA
83 35 35 2 D 3D 7 NA NA
88 a8 2 A 2A 7 NA NA
85 88 88 4 B 2B 7 NA NA
88 a8 3 C 2C 7 NA NA
88 88 1 D 2D 7 NA NA
220 220 2 A 1A 7 NA NA
89 220 220 4 B 1B 7 NA NA
220 220 1 G 1C 7 NA NA
220 220 3 D 1D 7 NA NA
92 Control 0 2 D 5D 8 26 711
93 14 14 1 D 4D 8 24 459
35 35 2 D 3D 8 NA NA
88 88 1 D 2D 8 NA NA
220 220 3 D 1D 8 NA NA
Control 0 4 A 5A 9 NA NA
98 14 14 4 A 4A 9 NA NA
35 35 4 A 3A 9 NA NA
100 88 a8 2 A 2A 9 NA NA
220 220 2 A 1A 9 NA NA
Control 0 1 B 5B 10 NA NA
14 14 3 B 4B 10 NA NA
[704] 35 35 1 B 3B 10 NA NA
88 a8 4 B 2B 10 NA NA
220 220 4 B 1B 10 NA NA
107 Control 0 3 c 5C 11 NA NA
108 14 14 2 C 4C 11 NA NA
35 35 3 c 3C 11 NA NA
88 88 3 @ 2C 11 NA NA
220 220 1 C 1C 11 NA NA
112) Control 0 2 D 5D 12 NA NA
113] 14 14 1 D 4D 12 NA NA
114 35 35 2 D 3D 12 NA NA
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A B C D E F M N
Nominal
Alkalinity -
Name of Treatment Treatment Block ID Replicate ID Tank ID Test Day (mgiL as Conductivity
Group Concentration (0to 21) Cacoy) (uSicm)
1 (ug a.i./L)

115 88 88 1 D 2D 12 NA NA
220 220 3 D [ 1D 12 NA NA
Control 0 4 A 5A 13 NA NA
118 14 14 4 A 4A 13 NA NA
35 35 4 A 3A 13 NA NA
88 88 2 A 2A 13 NA NA
121 220 220 2 A 1A 13 NA NA
Control 0 4 A 5A 14 NA NA
Control 0 1 B 5B 14 NA NA
124 Control 0 3 © 5C 14 24 541
Control 0 2 D 5D 14 NA NA
14 14 4 A 4A 14 NA NA
14 14 3 B 4B 14 NA NA
14 14 2 C 4C 14 NA NA
14 14 1 D 4D 14 NA NA
130 35 35 4 A 3A 14 NA NA
35 35 1 B 3B 14 NA NA
35 35 3 © 3C 14 NA NA
133 35 35 2 D 3D 14 24 525
88 a8 2 A 2A 14 NA NA
88 a8 4 B 2B 14 NA NA
136 88 88 3 © 2C 14 NA NA
88 88 1 D 2D 14 NA NA
220 220 2 A 1A 14 NA NA
139 220 220 4 B 1B 14 NA NA
220 220 1 & 1C 14 NA NA
141 220 220 3 D 1D 14 NA NA
14 14 3 B 4B 14 NA NA
35 35 1 B 3B 14 NA NA
[T44] Control 0 3 © 5C 15 NA NA
145 14 14 2 C 4C 15 NA NA
35 35 3 © 3C 15 NA NA
88 88 3 © 2C 15 NA NA
148 220 220 1 © 1C 15 NA NA
149 Control 0 2 D 5D 16 NA NA
14 14 1 D 4D 16 NA NA
35 35 2 D 3D 16 NA NA
88 88 1 D 2D 16 NA NA
220 220 3 D 1D 16 NA NA
154 Control 0 4 A 5A 17 NA NA
14 14 4 A 4A 17 NA NA
[T55] 35 35 4 A 3A 17 NA NA
88 28 2 A 2A 17 NA NA
220 220 2 A 1A 17 NA NA
Control 0 1 B 5B 18 NA NA
160 14 14 3 B 4B 18 NA NA
35 35 1 B 3B 18 NA NA
88 88 4 B 2B 18 NA NA
163 220 220 4 B 1B 18 NA NA
Control 0 3 c [ sC 19 NA NA
14 14 2 c 4C 19 NA NA
35 35 3 c 3C 19 NA NA
88 88 3 © 2C 19 NA NA
220 220 1 C [ 1C 19 NA NA
169 Control 0 2 D 5D 20 NA NA
14 14 1 D 4D 20 NA NA
171 35 35 2 D 3D 20 NA NA

1112



Smithers Viscient Study No. 13784.6120

Page 255
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A B C D E F M N
Nominal .
Name of Treatment Treatment Block ID Replicate ID Tank ID Test Day ‘:\rlnk:;:_n:: Conductivity
Group Concentration (0to 21) Cacoy) (uSicm)
1 (ug a.i./L)
172) 88 a8 1 D 2D 20 NA NA
220 220 3 D 1D 20 NA NA
(774 Control 0 4 A 5A 21 NA NA
175 Control 0 1 B 5B 21 NA NA
176 Control 0 3 © 5C 21 NA NA
Control 0 2 D 5D 21 22 488
14 14 4 A 4A 21 NA NA
14 14 3 B 4B 21 NA NA
14 14 2 C 4C 21 NA NA
181 14 14 1 D 4D 21 NA NA
35 35 4 A 3A 21 NA NA
183 35 35 1 B 3B 21 NA NA
[184] 35 35 3 [ 3C 21 NA NA
35 35 2 D 3D 21 NA NA
88 88 2 A 2A 21 NA NA
187 88 88 4 B 2B 21 NA NA
88 88 3 C 2C 21 NA NA
88 88 1 D 2D 21 20 488
190 220 220 2 A 1A 21 NA NA
191 220 220 4 B 1B 21 NA NA
220 220 1 C 1C 21 NA NA
220 220 3 D 1D 21 NA NA
[T94]
75| *pH was inaddvertently recorded as 24.60. This value was removed from the data
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Name of Treatment
Group

Replicate ID

Tank ID

Test Day (O to
21)

Secondary Sex Characteristics
and Other Clinical Signs

Number of Males
Affected

Number of
Females Affected

Control

A

5A

0

Tubercles Present

Fatpad Present

Color Bars Present

Termitorial Agression

Bloated

Control

54

Tubercles Present

Fatpad Present

Color Bars Present

Territorial Agression

Bloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

Temitorial Agression

Bloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

Territorial Agression

Bloated

Control

54

Tubercles Present

Fatpad Present

Color Bars Present

Territorial Agression

Bloated

Control

SA

Tubercles Present

Fatpad Present

Color Bars Present

Temitorial Agression

Bloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

Teritorial Agression

Eloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

Territorial Agression

Bloated

Control

S5A

Tubercles Present

Fatpad Present

Celor Bars Present

Temitorial Agression

Eloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

Temitorial Agression

Bloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

Territorial Agression

Bloated

Control

SA

Tubercles Present

Fatpad Present

Color Bars Present

Territorial Agression

Bloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

Temitorial Agression

Eloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

Territorial Agression

Bloated

Control

5A

Tubercles Present

Fatpad Present

Color Bars Present

S IS IY P= PRYPEY PR O3 P=Y PN Y FRY FNY =Y Y PR PRSP P RO Y Y NN P9 ) PROY N0 FN6) P PR FN) Y Y o)UY PRY PY PN PS8 N Y Y NCY =Y Y PSR Y FCS PY ENY PN P) EY P PRC) [NC) PR PNY P9 PO 0] PR Y Po) [RC) FRCY PR FEY oY Y BN NS S

alo|ele|ola]ale|ala|a|a|a|ala]lala|ole|o|o|a|alalala]lo|e|a|o|a|alo|ala|=|a|ala|ale|a|ala]lala]ala|a|alale]a|ala]ale|ala|ala|alala]aa|a|e|a|o|e|a|o
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I\Toxicology\1. Ecotox Study Data\Battelle\2-ethyl paraben'6120 FHM FSTRAV13784.6120 Biologica Data DESTS xlsx

Name of Treatment Replicate ID Tank ID Test Day (Oto| Secondary Sex chlm t_ stics Number of Males Number of

Group 21) and Other Clinical Signs Affected Females Affected
75 Termitorial Agression 2 0
76 Bloated 0 0
77 Control A 5A 15 Tubercles Present 2 0
78 Fatpad Present 2 0
79 Color Bars Present 2 0
80 Territorial Agression 2 0
1 Bloated 0 0
2 Control A 5A 18 Tubercles Present 2 a
3 Fatpad Present 2 0
4 Color Bars Present 2 0
5 Teritorial Agression 2 0
6 Eloated 0 0
7 Control A 5A 17 Tubercles Present 2 0
8 Fatpad Present 2 0
89 Color Bars Present 2 0
90 Territorial Agression 2 0
91 Bloated 0 0
92 Control A 5A 18 Tubercles Present 2 0
93 Fatpad Present 2 0
94 Color Bars Present 2 0
95 Territorial Agression 2 0
96 Bloated 0 0
97 Control A 54 19 Tubercles Present 2 0
98 Fatpad Present 2 i
99 Color Bars Present 2 0
00 Territorial Agression 2 0
o1 Bloated 0 0
02 Control A 5A 20 Tubercles Present 2 0
103 Fatpad Present 2 0
04 Color Bars Present 2 0
05 Teritorial Agression 2 0
06 Bloated 0 0
07 Control A 5A 21 Tubercles Present 2 0
108 Fatpad Present 2 0
| 109 Color Bars Present 2 0
0 Territorial Agression 2 0
1 Bloated 0 0
2 Control B 5B 0 Tubercles Present 2 0
3 Fatpad Present 2 0
4 Color Bars Present 2 0
5 Territorial Agression 2 0
5] Bloated 0 0
7 Control B 5B 1 Tubercles Present 2 0
8 Fatpad Present 2 0
9 Color Bars Present 2 0
20 Temitorial Agression 2 0
21 Bloated 0 0
| 122 Control B 5B 2 Tubercles Present 2 0
23 Fatpad Present 2 0
124 Color Bars Present 2 0
125 Territorial Agression 2 0
126 Bloated 0 [
127 Control B 58 3 Tubercles Present 2 0
128 Fatpad Present 2 0
[129 Color Bars Present 2 0
0 Teritorial Agression 2 0
1 Eloated 0 0
2 Control E 58 4 Tuberdles Present 2 0
3 Fatpac Present 2 0
4 Color Bars Present 2 0
[ 35 Temitorial Agression 2 0
6 Bloated 0 0
7 Control B 5B 5 Tubercles Present 2 0
38 Fatpad Present 2 0
39 Color Bars Present 2 0
40 Termitorial Agression 2 0
41 Bloated 0 0
42 Control B 5B 6 Tubercles Present 2 0
43 Fatpad Present 2 0
44 Color Bars Present 2 0
45 Teritorial Agression 2 0
46 Bloated 0 0
47 Control B 5B 7 Tubercles Present 2 0
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Name of Treatment Replicate ID Tank ID Test Day (Oto| Secondary Sex chlm t_ stics Number of Males Number of

Group 21) and Other Clinical Signs Affected Females Affected
148 Fatpad Prasent 2 0
149 Color Bars Present 2 0
150 Termtorial Agression 2 0
151 Bloated 0 0
152 Control E 58 8 Tubercles Present 2 0
153 Fatpad Present 2 0
54 Color Bars Present 2 0
755 Territorial Agression 2 0
156 Bloated 0 0
57 Control E 58 9 Tubercles Present 2 0
(158 Falpad Present 2 0
59 Color Bars Present 2 0
0 Temitorial Agression 2 0
1 Bloated 0 0
2 Control B 568 10 Tubercles Present 2 0
63 Fatpad Present 2 0
164 Color Bars Present 2 0
165 Termitorial Agression 2 0
66 Bloated 0 0
67 Control B 58 11 Tubercles Present 2 0
68 Falpad Present 2 0
69 Color Bars Present 2 0
70 Territorial Agression 2 0
71 Bloated 0 0
72 Control B 5B 12 Tubercles Present 2 0
73 Fatpad Present 2 0
74 Color Bars Present 2 0
[175 Territorial Agression 2 0
78 Bloated 0 0
77 Control E 58 13 Tubercles Present 2 0
78 Fatpad Present 2 0
79 Color Bars Present 2 0
80 Temtorial Agression 2 0
181 Bloated 0 0
| 182 Control B 5B 14 Tubercles Present 2 0
83 Fatpad Present 2 0
4 Color Bars Present 2 0
5 Territorial Agression 2 0
5 Bloated 0 0
7 Control B 5B 15 Tubercles Present 2 Q
8 Falpad Present 2 0
| 189 Color Bars Present 2 0
90 Teritorial Agression 2 0
91 Bloated 0 0
92 Control =] 58 16 Tubercles Present 2 0
93 Fatpad Present 2 0
94 Color Bars Present 2 0
95 Termitorial Agression 2 1]
96 Bloated 0 0
197 Control B 5B 17 Tubercles Present 2 0
198 Fatpad Present 2 0
199 Color Bars Present 2 0
200 Territorial Agression 2 0
201 Bloated 0 0
202 Control B 5B 18 Tubercles Present 2 0
203 Fatpad Present 2 0
204 Color Bars Present 2 0
205 Teritorial Agression 2 0
[206 Bloated 0 0
207 Control B 58 19 Tubercles Present 2 0
208 Fatpad Present 2 0
209 Color Bars Present 2 0
210 Teritorial Agression 2 0
211 Bloated 0 0
212 Control B 5B 20 Tubercles Present 2 0
213 Falpad Present 2 0
214 Color Bars Present 2 0
215 Territorial Agression 2 0
216 Bloated 0 0
217 Control B 5B 21 Tubercles Present 2 0
218 Fatpad Present 2 0
219 Color Barg Present 2 0
2[! Territorial Agression 2 i
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I\Toxicology\1. Ecotox Study Data\Battelle\2-ethyl paraben'6120 FHM FSTRAV13784.6120 Biologica Data DESTS xlsx

Name of Treatment Replicate ID Tank ID Test Day (Oto| Secondary Sex chlm t_ stics Number of Males Number of
Group 21) and Other Clinical Signs Affected Females Affected
221 Bloated 0 [i
222 Control C 5C 0 Tubercles Present 2 0
223 Fatpad Present 2 0
224 Color Bars Present 2 0
225 Territorial Agression 2 0
226 Bloated 0 0
227 Control C 5C 1 Tubercles Present 2 0
228 Fatpad Present 2 0
229 Color Bars Present 2 0
230 Teritorial Agression 2 0
231 Bloated 0 0
232 Control C 5C 2 Tubercles Present 2 0
233 Fatpad Present 2 0
234 Color Bars Present 2 0
235 Territorial Agression 2 0
236 Bloated 0 0
237 Control C 5C 3 Tubercles Present 2 0
238 Fatpad Present 2 0
238 Color Bars Present 2 0
240 Territorial Agression 2 0
241 Bloated 0 0
242 Control C 5C 4 Tubercles Present 0 0
243 Falpad Present 2 0
244 Color Bars Present 1 0
245 Territorial Agression 2 i
246 Bloated 0 0
247 Control [ 5C 5 Tubercles Present 2 0
248 Fatpad Present 2 0
249 Color Bars Present 2 0
250 Territorial Agression 2 0
251 Bloated 0 0
252 Control C 5C 6§ Tubercles Present 2 0
[253 Fatpad Present 2 0
254 Color Bars Present 2 0
255 Termitorial Agression 2 0
256 Bloated 0 0
257 Control [3 5C 7 Tubercles Present 2 0
258 Fatpad Present 2 0
259 Color Bars Present 2 0
260 Territorial Agression 2 0
261 Bloated 0 0
262 Control [§ 5C 8 Tubercles Present 2 0
263 Fatpad Present 2 0
264 Color Bars Present 2 0
265 Teritorial Agression 2 0
266 Bloated 0 0
267 Control C 5C El Tubercles Present 2 0
268 Fatpad Present 2 1]
269 Color Bars Present 2 0
270 Territorial Agression 2 0
271 Bloated 0 0
272 Control C 5C 10 Tubercles Present 2 0
273 Falpad Present 2 0
274 Color Bars Present 2 0
275 Territorial Agression 2 i
276 Bloated 0 0
277 Control C 5C i Tubercles Present 2 0
278 Faipad Present 2 0
279 Color Bars Present 2 0
280 Termitorial Agression 2 0
281 Bloated 0 0
282 Control C 5C 12 Tubercles Present 2 0
283 Fatpad Present 2 0
284 Color Bars Present 2 0
285 Temtorial Agression 2 0
286 Bloated 0 0
287 Control C 5C 13 Tubercles Present 2 0
288 Falpad Present 2 0
289 Color Bars Present 2 0
290 Territorial Agression 2 [i
201 Bloated 0 0
292 Control [ 5C 14 Tubercles Present 2 0
| 293 Falpad Present 2 0
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Name of Treatment Replicate ID Tank ID Test Day (Oto| Secondary Sex chlm t_ stics Number of Males Number of

Group 21) and Other Clinical Signs Affected Females Affected
294 Color Bars Present 2 [i
295 Territorial Agression 2 0
296 Bloated 0 0
297 Control C 5C 15 Tubercles Present 2 0
298 Falpad Present 2 0
299 Color Bars Present 2 0
300 Territorial Agression 2 0
301 Bloated 0 0
302 Control C 5C 16 Tubercles Present 2 0
_103 Fatpad Present 2 4}
304 Color Bars Present 2 0
305 Territorial Agression 2 0
:DE Bloated 0 0
307 Control C 5C 17 Tubercles Present 2 0
308 Fatpad Present 2 0
309 Color Bars Present 2 0
310 Temitorial Agression 2 0
311 Bloated 0 0
312 Control C 5C 18 Tubercles Present 2 0
313 Fatpad Present 2 0
314 Color Bars Present 2 0
315 Territorial Agression 2 0
316 Bloated 0 0
7 Control C 5C 19 Tubercles Present 2 4]
8 Fatpad Present 2 0
9 Color Bars Present 2 0
320 Territorial Agression 2 0
321 Bloatad 0 0
322 Control C 5C 20 Tubercles Present 2 0
23 Fatpad Present 2 0
24 Color Bars Present 2 0
[325 Territorial Agression 2 0
[326 Bloated 0 0
327 Control [ 5C 2 Tubercles Present 2 0
328 Fatpad Present 2 0
329 Color Bars Present 2 0
330 Territorial Agression 2 0
331 Eloated 0 0
2 Control D 5D 0 Tubercles Present 2 0
3 Falpad Present 2 0
334 Color Bars Preent 2 0
335 Termitorial Agression 2 0
336 Bloated 0 0
337 Control [5) 50 1 Tubercles Present 2 0
338 Fatpad Present 2 0
339 Color Bars Present 2 0
340 Temitorial Agression 2 0
341 Bloated 0 0
342 Control D 5D 2 Tubercles Present 2 0
343 Fatpad Present 2 0
344 Color Bars Present 2 0
345 Territorial Agression 2 0
346 Bloated 0 0
347 Control D 50 3 Tubercles Present 2 0
348 Fatpad Present 2 i
349 Color Bars Present 2 0
350 Territorial Agression 2 0
351 Bloated 0 0
352 Control D 50 4 Tubercles Present 2 0
353 Fatpad Present 2 0
| 354 Color Bars Present 2 0
355 Territorial Agression 2 0
356 Bloated 0 0
357 Control D 50 5 Tubercles Present 2 0
358 Falpad Present 2 0
359 Color Bars Present 2 0
360 Termitorial Agression 2 0
361 Bloated 0 0
362 Control D 50 6 Tubercles Present 2 0
363 Fatpad Present 2 0
| 364 Color Bars Present 2 0
365 Termitorial Agression 2 0
366 Bloated 0 0
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Name of Treatment Replicate ID Tank ID Test Day (Oto| Secondary Sex chlm t_ stics Number of Males Number of

Group 21) and Other Clinical Signs Affected Females Affected
367 Control [5) 50 7 Tubercles Present 2 0
368 Fatpad Present 2 0
369 Color Bars Present 2 0
370 Teritorial Agression 2 0
371 Bloated 0 0
372 Control D 5D 8 Tubercles Present 2 0
373 Fatpad Present 2 0
74 Color Bars Present 2 0
[375 Territorial Agression 2 0
(376 Bloated 0 0
77 Control D 50 9 Tubercles Present 2 0
[378 Fatpad Present 2 0
79 Color Bars Present 2 0
0 Teritorial Agression 2 0
1 Bloated 0 0
382 Control 5] 5D 10 Tubercles Present 2 0
383 Fatpad Present 2 0
384 Color Bars Present 2 0
385 Teritorial Agression 2 0
386 Bloated 0 0
387 Control D 50 11 Tubercles Present 2 0
388 Falpad Present 2 0
389 Color Bars Present 2 0
390 Territorial Agression 2 i
391 Bloated 0 0
392 Control D 50 12 Tubercles Present 2 0
393 Fatpad Present 2 0
394 Color Bars Present 2 0
395 Territorial Agression 2 [i
396 Bloated 0 0
397 Control D 50 13 Tubercles Present 2 0
Fatpad Present 2 0
399 Color Bars Present 2 0
400 Territorial Agression 2 [i
401 Bloated 0 0
402 Control D 50 14 Tubercles Present 2 0
L Fatpad Present 2 0
404 Color Bars Present 2 0
405 Territorial Agression 2 0
406 Bloated 0 0
407 Control D 5D 15 Tubercles Present 2 0
3 Fatpad Present 2 0
409 Color Bars Present 2 0
410 Termtorial Agression 2 0
411 Bloated 0 0
| 412 Control D 5D 16 Tubercles Present 2 0
4 Fatpad Present 2 0
414 Color Bars Present 2 0
415 Teritorial Agression 2 0
416 Bloated 0 0
417 Control ] 50 17 Tubercles Present 2 0
4 Fatpad Present 2 0
419 Color Bars Present 2 0
420 Termitorial Agression 2 0
421 Bloated 0 0
422 Control D 50 18 Tubercles Present 2 0
Fatpad Present 2 0
424 Color Bars Present 2 0
425 Territorial Agression 2 0
426 Bloated 0 0
427 Control D 50 19 Tubercles Present 2 0
Fatpad Present 2 0
428 Color Bars Present 2 0
430 Territorial Agression 2 0
431 Bloated 0 0
432 Control D 5D 20 Tubercles Present 2 a
XX Fatpad Present 2 0
434 Color Bars Present 2 0
435 Territorial Agression 2 0
436 Bloated 0 0
437 Control D 5D 21 Tubercles Present 2 1)
| 4 Fatpad Present 2 0
439 Color Bars Present 2 0
440 Territorial Agression 2 0
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Name of Treatment Replicate ID Tank ID Test Day (Oto| Secondary Sex Characteristics Number of Males Number of

Group 21) and Other Clinical Signs Affected Females Affected
441 Bloated 0 [i
442 14 pall A 44 0 Tubercles Present 2 0
44 Fatpad Present 2 0
444 Color Bars Present 2 0
445 Temitorial Agression 2 0
446 Bloated 0 0
447 14 pall A 4A 1 Tubercles Present 2 0
44 Fatpad Present 2 1
449 Color Bars Present 2 0
450 Territorial Agression 2 0
451 Bloated 0 0
452 14 pall A 4A 2 Tubercles Present 2 0
4 Fatpacd Prasent 2 0
| 454 Color Bars Present 2 0
455 Territorial Agression 2 0
2 56 Bloated 0 0
457 14 ol A 44 3 Tubercles Present 2 0
4 Fatpad Present 2 0
459 Color Bars Present 2 0
460 Territorial Agression 2 0
461 Bloated 0 0
452 14 ygll A 44 4 Tubercles Present 2 0
[ Fatpad Present 2 i
| 464 Color Bars Present 2 0
465 Termitorial Agression 2 0
466 Bloated 0 0
467 14 gl A 44 5 Tubercles Present 2 0
Fatpad Present 2 0
469 Color Bars Present 2 0
470 Termitorial Agression 2 0
471 Bloated 0 0
472 14 pall A 4A 6 Tubercles Present 2 1]
Fatpad Present 2 0
474 Color Bars Present 2 0
475 Termitorial Agression 2 0
476 Bloated 0 0
477 14 pall A 44 7 Tubercles Present 2 0
47 Fatpad Present 2 0
479 Color Bars Present 2 0
480 Termitorial Agression 2 0
481 Bloated 0 0
482 14 pall A 4A 8 Tubercles Present 2 0
Fatpad Prasent 2 0
484 Color Bars Present 2 0
5 Territorial Agression 2 0
486 Bloated 0 0
487 14 pgll A 4A 9 Tubercles Present 2 1
Fatpad Present 2 0
488 Color Bars Present 2 0
490 Territorial Agression 2 0
491 Bloated 0 0
492 14 pgll A 44 10 Tubercles Present 2 i
K Fatpad Present 2 0
494 Color Bars Present 2 0
_4 95 Territorial Agression 2 0
496 Eloated 0 0
497 14 pgll A 4A il Tubercles Present 2 0
7 Fatpad Present 2 0
499 Color Bars Present 2 0
500 Territorial Agression 2 0
501 Bloated 0 0
502 14 pgll A 44 12 Tubercles Present 2 0
Fatpad Present 2 0
504 Color Bars Present 2 0
505 Territorial Agression 2 0
506 Bloated 0 0
507 14 ol A 4A 13 Tubercles Present 2 0
Fatpad Present 2 0
509 Color Bars Present 2 0
510 Territorial Agression 2 0
511 Bloated 0 0
512 14 gl A AA 14 Tubercles Present 2 0
Fatpad Present 2 0
514 Color Bars Present 2 0
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Name of Treatment Replicate ID Tank ID Test Day (Oto| Secondary Sex chlm t_ stics Number of Males Number of
Group 21) and Other Clinical Signs Affected Females Affected

515 Termitorial Agression 2 0
516 Bloated 0 0
517 14 pgll A 4A 15 Tubercles Present 2 0

Fatpad Present 2 0
519 Color Bars Present 2 0
520 Territorial Agression 2 0
521 Bloated 0 0
522 14 pgll A 4A 16 Tubercles Present 2 0
523 Fatpad Present 2 0
524 Color Bars Present 2 0
525 Territorial Agression 2 0
526 Bloated 0 0
527 14 gl A 44 17 Tubercles Present 2 0
528 Fatpad Present 2 0
529 Color Bars Present 2 0
530 Territorial Agression 2 0
531 Bloated 0 0
532 14 pgll A 4A 18 Tubercles Present 2 0
£33 Fatpad Present 2 0
534 Color Bars Present 2 0
535 Territorial Agression 2 0
536 Bloated 0 0
837 14 ol A 4A 19 Tubercles Present 2 0
538 Fatpad Present 2 [i
539 Color Bars Present 2 0
540 Termitorial Agression 2 0
541 Bloated 0 0
542 14 Yol A 4A 20 Tubercles Present 2 0
543 Fatpad Present 2 0
544 Color Bars Present 2 0
545 Territorial Agression 2 0
546 Bloated 0 0
547 14 pgll A 4A 21 Tubercles Present 2 0
548 Fatpad Present 2 [i
549 Color Bars Present 2 0
550 Termitorial Agression 2 0
551 Bloated 0 0
552 14 pall B 4B 0 Tubercles Present 2 0
553 Fatpad Present 2 0
554 Color Bars Present 2 0
5565 Territorial Agression 2 0
556 Bloated 0 0
557 14 hgll B 4B 1 Tubercles Present 2 0
558 Falpad Present 2 0
559 Color Bars Present 2 0
560 Territorial Agression 2 0
561 Bloated 0 0
562 14 pgll B 4B 2 Tubercles Present 2 0
563 Fatpad Present 2 0
564 Color Bars Present 2 0
565 Territorial Agression 2 0
566 Bloated 0 0
567 14 pgll ] 4B 3 Tubercles Present 2 0
568 Fatpad Present 2 0
569 Color Bars Present 2 0
570 Temitorial Agression 2 0
571 Bloated 0 0
572 14 pgll B 4B 4 Tubercles Present 2 0
573 Fatpad Present 2 0
574 Color Bars Present 2 0
575 Territorial Agression 2 [i
576 Bloated 0 0
577 14 pgll B 4B 5 Tubercles Present 2 0
578 Fatpad Present 2 0
579 Color Bars Present 2 0
580 Territorial Agression 2 0
581 Bloated 0 0
582 14 pall =] 4B 6 Tubercles Present 2 0
583 Fatpad Present 2 0
584 Color Bars Present 2 0
585 Termitorial Agression 2 0
586 Bloated 0 0
587 14 pal. B 4B 7 Tubercles Present 2 0
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588 Fatpad Prasent 2 [i
589 Color Bars Present 2 0
590 Termtorial Agression 2 0
591 Bloated 0 0
592 14 pglL B 4B 8 Tubercles Present 2 0
593 Fatpad Present 2 0
594 Color Bars Present 2 0
595 Territorial Agression 2 0
596 Bloated 0 0
597 14 poll B 48 g Tubercles Present 2 0
598 Falpad Present 2 0
599 Color Bars Present 2 0
300 Teritorial Agression 2 0
501 Bloated 0 0
502 14 pal B 4B 10 Tubercles Present 2 0
603 Fatpad Present 2 0
604 Color Bars Present 2 0
605 Termitorial Agression 2 0
606 Bloated 0 0
607 14 pall B 4B 11 Tubercles Present 2 0
608 Falpad Present 2 0
609 Color Bars Present 2 0
610 Territorial Agression 2 0

1 Bloated 0 0

2 14 pall B 4B 12 Tubercles Present 2 0

3 Fatpad Present 2 0

4 Color Bars Present 2 0

5 Territorial Agression 2 0

6 Bloated 0 0

7 14 gl E 4B 13 Tubercles Present 2 0

8 Fatpad Present 2 0

9 Color Bars Present 2 0
320 Temtorial Agression 2 0
621 Bloated 0 0
622 14 pgll B 4B 14 Tubercles Present 2 0
623 Fatpad Present 2 0
624 Color Bars Present 2 0
625 Territorial Agression 2 0
626 Bloated 0 0
627 14 gl B 4B 15 Tubercles Present 2 [1]
628 Falpad Present 2 0
629 Color Bars Present 2 0
630 Territorial Agression 2 0
631 Bloated 0 0
632 14 pal =] 48 16 Tubercles Present 2 0
633 Fatpad Present 2 0
634 Color Bars Present 2 0
635 Termitorial Agression 2 1]
636 Bloated 0 0
637 14 pal. B 4B 17 Tubercles Present 2 0
638 Fatpad Present 2 0
639 Color Bars Present 2 0
640 Territorial Agression 2 0
641 Bloated 0 0
642 14 pgll B 4B 18 Tubercles Present 2 0
343 Fatpad Present 2 0
344 Color Bars Present 2 0
345 Territorial Agression 2 0
546 Bloated 0 0
347 14 pgll B 4B 19 Tubercles Present 2 0
348 Fatpad Present 2 0
549 Color Bars Present 2 0
550 Teritorial Agression 2 0
651 Bloated 0 0
652 14 pght B 4B 20 Tubercles Present 2 0
653 Falpad Present 2 0
654 Color Bars Present 2 0
655 Territorial Agression 2 0
656 Bloated 0 0
657 14 pgll B 4B 21 Tubercles Present 2 0
658 Fatpad Present 2 0
659 Color Barg Present 2 0
650 Territorial Agression 2 i
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661 Bloated 0 [i
662 14 pal. C 4c 0 Tubercles Present 2 0
663 Fatpad Present 2 0
664 Color Bars Present 2 0
665 Territorial Agression 2 0
666 Bloated 0 0
667 14 gl C 4c 1 Tubercles Present 2 0
668 Fatpad Present 2 0
669 Color Bars Present 2 0
570 Teritorial Agression 2 0
571 Bloated 0 0
372 14 Jall C 4C 2 Tubercles Present 2 1}
73 Fatpad Present 2 0
74 Color Bars Present 2 0
75 Termitorial Agression 2 0
[676 Bloated 0 0
677 14 pgh C 4c 3 Tubercles Present 2 0
678 Fatpad Present 2 0
679 Color Bars Present 2 0
680 Territorial Agression 2 0
681 Bloated 0 0
682 14 gl C 4C 4 Tubercles Present 2 0
683 Falpad Present 2 0
684 Color Bars Present 2 0
885 Territorial Agression 2 i
686 Bloated 0 0
687 14 palL C 4C 5 Tubercles Present 3 0
688 Fatpad Present 2 0
689 Color Bars Present 2 0
590 Territorial Agression 2 0
591 Bloated 0 0
592 14 poll C 4C 6 Tubercles Present 2 0
693 Fatpad Present 2 0
694 Color Bars Present 2 0
695 Termitorial Agression 2 0
696 Bloated 0 0
697 14 JglL C 4c 7 Tubercles Present 2 0
698 Fatpad Present 2 0
699 Color Bars Present 2 0
700 Territorial Agression 2 0
701 Bloated 0 0
702 14 pal C 4c 8 Tubercles Presant 32 0
703 Fatpad Present 2 0
704 Color Bars Present 2 0
705 Teritorial Agression 2 0
708 Bloated 0 0
707 14 poll C 4C 9 Tubercles Present 2 0
708 Fatpad Present 2 1]
709 Color Bars Present 2 0
710 Territorial Agression 2 0
711 Bloated 0 0
712 14 pall C 4C 10 Tubercles Present 2 0
713 Falpad Present 2 0
714 Color Bars Present 2 0
715 Territorial Agression 2 i
716 Bloated 0 0
717 14 Jall C 4C 11 Tubercles Present 2 1}
718 Faipad Present 2 0
719 Color Bars Present 2 0
720 Termitorial Agression 2 0
721 Bloated 0 0
722 14 gl [ 4C 12 Tubercles Present 2 0
723 Fatpad Present 2 0
724 Color Bars Present 2 0
725 Temtorial Agression 2 0
726 Bloated 0 0
727 14 JglL C 4C 13 Tubercles Present 2 0
728 Falpad Present 2 0
729 Color Bars Present 2 0
730 Territorial Agression 2 [i
731 Bloated 0 0
732 14 pal C 4C 14 Tubercles Present 32 0
733 Falpad Present 2 0
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734 Color Bars Present 2 [i
735 Territorial Agression 2 0
736 Bloated 0 0
737 14 pall C 4c 15 Tubercles Present 2 0
738 Falpad Present 2 0
739 Color Bars Present 2 0
740 Territorial Agression 2 0
741 Bloated 0 0
742 14 pgil C 4C 16 Tubercles Present 2 0
743 Fatpad Present 2 4}
744 Color Bars Present 2 0
745 Territorial Agression 2 0
746 Bloated 0 0
747 14 pgll c 4C 17 Tubercles Present 2 0
748 Fatpad Present 2 0
749 Color Bars Present 2 0
750 Temitorial Agression 2 0
751 Bloated 0 0
752 14 JglL C 4C 18 Tubercles Present 2 0
753 Fatpad Present 2 0
754 Color Bars Present 2 0
755 Territorial Agression 2 0
756 Bloated 0 0
757 14 pgll [} 4c 19 Tubercles Present 2 0
758 Falpad Present 2 0
759 Color Bars Present 2 0
760 Territorial Agression 2 0
761 Bloatad 0 0
762 14 pall C 4C 20 Tubercles Presant 2 0
763 Fatpad Present 2 0
764 Color Bars Present 2 0
765 Temitarial Agression 2 0
766 Bloated 0 0
767 14 pall C 4C 21 Tubercles Present 2 0
768 Fatpad Present 2 0
769 Color Bars Present 2 0
770 Territorial Agression 2 0
771 Eloated 0 0
772 14 pgll D 4D 0 Tubercles Present 2 0
773 Falpad Present 2 0
774 Color Bars Present 2 0
775 Termitorial Agression 2 0
776 Bloated 0 0
777 14 pgll D 4D 1 Tubercles Present 3 0
778 Fatpad Present 2 0
779 Color Bars Present 2 0
780 Temitorial Agression 2 0
781 Bloated 0 0
782 14 gl D 4D 2 Tubercles Present 2 0
783 Fatpad Present 2 0
784 Color Bars Present 2 0
785 Territorial Agression 2 0
786 Bloated 0 0
787 14 pgll D 4D 3 Tubercles Present 2 0
788 Fatpad Present 2 i
789 Color Bars Present 2 0
790 Territorial Agression 2 0
791 Bloated 0 0
792 14 pall D 4D 4 Tubercles Present 2 0
793 Fatpad Present 2 0
794 Color Bars Present 2 0
795 Teritorial Agression 2 0
796 Bloated 0 0
797 14 pal =} 40 5 Tubercles Present 2 0
798 Fatpad Present 2 0
799 Color Bars Present 2 0
800 Territorial Agression 2 0
801 Bloated 0 0
802 14 pgll D 4D 6 Tubercles Present 2 0
303 Falpad Present 2 [i
804 Color Bars Present 2 0
805 Territorial Agression 2 0
806 Bloated 0 0
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307 14 pall D 40 7 Tubercles Present 2 0
308 Fatpad Present 2 0
EE Color Bars Present 2 1
10 Territorial Agression 2 0
1 Bloated 0 0
2 14 poll D 4D 8 Tubercles Present 2 0
3 Fatpad Present 2 4}
4 Color Bars Present 2 1
5 Tetmitorial Agression 2 0
5] Eloated 0 0
817 14 pgll D 40 9 Tubercles Present 2 0
818 Fatpad Present 2 0
819 Color Bars Present 2 0
820 Territorial Agression 2 0
821 Eloated 0 0
822 14 pgl D 4D 0 Tubercles Present 2 0
823 Falpad Present 2 0
824 Color Bars Present 2 0
325 Territorial Agression 2 [i
826 Bloated 0 0
827 14 Jail D 4D 11 Tubercles Present 2 0
828 Falpad Present 2 0
829 Color Bars Present 2 0
330 Territorial Agression 2 0
331 Bloated 0 0
3132 14 pall D 4D 12 Tubercles Present 2 0
3 Fatpad Present 2 0
834 Color Bars Present 2 0
835 Teritorial Agression 2 0
836 Bloated 0 0
837 14 pgll D 4D 13 Tubercles Present 2 0
138 Fatpad Present 2 0
339 Color Bars Present 2 0
340 Territorial Agression 2 0
41 Bloated 0 0
342 14 pall D 4D 14 Tubercles Present 2 0
-»43 Fatpad Present 2 0
344 Color Bars Present 2 0
345 Termitorial Agression 2 0
346 Bloated 0 0
347 14 pogll ] 4D 15 Tubercles Present 2 0
48 Fatpad Present 2 0
349 Color Bars Present 2 0
150 Territorial Agression 2 0
851 Bloated 0 0
152 14 gl D 4D 16 Tubercles Present 2 0
853 Fatpad Present 2 0
154 Color Bars Present 2 0
855 Territorial Agression 2 0
356 Bloated 0 0
357 14 pgil D 4D 17 Tubercles Present 2 0
-53 Fatpad Present 2 0
3589 Color Bars Present 2 0
360 Territorial Agression 2 i
1 Eloated 0 0
2 14 gl o] 4D 18 Tubercles Present 2 0
3 Fatpad Present 2 0
864 Color Bars Present 2 0
865 Temitorial Agression 2 0
866 Bloated 0 0
867 14 pgl D 4D 19 Tubercles Present 2 0
868 Fatpad Present 2 0
869 Color Bars Present 2 0
70 Territorial Agression 2 0
71 Bloated 0 0
872 14 Jall D 4D 20 Tubercles Present 2 0
873 Falpad Present 2 0
874 Color Bars Present 2 0
875 Territorial Agression 2 0
876 Bloated 0 0
877 14 poll D 40 21 Tubercles Present 2 0
878 Fatpad Present 2 0
879 Color Bars Present 2 0
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Group 21) and Other Clinical Signs Affected Females Affected
880 Territarial Agression 2 0
881 Bloated 0 0
882 35 gl A A 0 Tubercles Present 2 0
3883 Fatpad Present 2 0
884 Color Bars Present 2 0
885 Territorial Agression 2 i
886 Bloated 0 0
7 35 gl A A 1 Tubercles Present 2 0
8 Fatpad Present 2 0
] Color Bars Present 2 0
890 Territorial Agression 2 0
891 Eloated 0 0
892 35 poll A 3A 2 Tubercles Present 2 0
893 Fatpad Present 2 0
894 Color Bars Present 2 0
895 Territorial Agression 2 0
896 Bloated 0 0
897 35pgll A 3A 3 Tubercles Present 2 0
398 Fatpad Present 2 0
899 Color Bars Present 2 0
500 Territorial Agression 2 0
901 Bloated 0 0
302 35 pgiL A 3A 4 Tubercles Present 2 0
Ei Fatpad Present 2 i
904 Color Bars Present 2 0
)05 Territorial Agression 2 0
506 Bloated 0 0
507 36 pgiL A 3A 5 Tubercles Present 2 0
508 Fatpad Present 2 0
909 Color Bars Present 2 0
910 Teritorial Agression 2 0
811 Bloated 0 0
912 35 poll A 3A 6 Tubercles Present 2 0
913 Fatpad Present 2 0
914 Color Bars Present 2 0
915 Territorial Agression 2 0
6 Bloated 0 0
7 35 gl A A 7 Tubercles Present 2 0
8 Fatpad Present 2 0
9 Color Bars Present 2 0
920 Territorial Agression 2 0
921 Bloated 0 0
922 35 poll A 3A 8 Tubercles Present 2 0
923 Fatpad Present 2 0
924 Color Bars Present 2 0
925 Termitorial Agression 2 0
926 Bloated 0 0
927 35 gl A A 9 Tubercles Present 2 1]
928 Fatpad Present 2 0
929 Color Bars Present 2 0
530 Territorial Agression 2 0
931 Bloated 0 0
)32 35 pglL A A 10 Tubercles Present 2 0
o33 Fatpad Present 2 0
934 Color Bars Present 2 0
935 Territorial Agression 2 0
8 Eloated 0 0
7 35 pgll A 3A i Tubercles Present 2 0
8 Fatpad Present 2 0
9 Color Bars Present 2 0
340 Temitorial Agression 2 0
341 Bloated 0 0
942 35 gl A 3A 12 Tubercles Present 2 0
943 Fatpad Present 2 0
944 Color Bars Present 2 0
)45 Termitorial Agression 2 0
46 Bloated 0 0
47 35 gl A 3A 13 Tubercles Present 2 0
348 Fatpad Present 2 0
)49 Color Bars Present 2 0
350 Territorial Agression 2 [i
51 Bloated 0 0
352 35 uolL A A 14 Tubercles Present 2 0
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853 Fatpad Prasent 2 [i
854 Color Bars Present 2 0
955 Termtorial Agression 2 0
956 Bloated 0 0
857 35 pglL A A 15 Tubercles Present 2 0
858 Fatpad Present 2 0
959 Color Bars Present 2 0
960 Territorial Agression 2 0
61 Bloated 0 0
362 35 pgll A 3A 16 Tubercles Present 2 0
63 Fatpac Present 2 0
)64 Color Bars Present 2 0
K 265 Temitorial Agression 2 0
)66 Bloated 0 0
D67 35 pall A 3R 17 Tubercles Present 2 0
968 Fatpad Present 2 0
969 Color Bars Present 2 0
970 Termitorial Agression 2 0
71 Bloated 0 0
72 35 ugll A A 18 Tubercles Present 2 0
73 Falpad Present 2 0
74 Color Bars Present 2 0
[575 Territorial Agression 2 0
[o76 Bloated 0 0
77 35wl A 3A 19 Tubercles Present 2 0
[o78 Fatpad Present 2 0
79 Color Bars Present 2 0
380 Territorial Agression 2 0
581 Bloated 0 0
982 35 ugll A 3A 20 Tubercles Present 2 0
983 Fatpad Present 2 0
984 Color Bars Present 2 0
985 Temtorial Agression 2 0
086 Bloated 0 0
987 35 g A 3A 21 Tubercles Present 2 0
988 Fatpad Present 2 0
988 Color Bars Present 2 0
990 Territorial Agression 2 0
991 Bloated 0 0
992 35 ugll B 3B 0 Tubercles Present 2 1
993 Falpad Present 2 0
994 Color Bars Present 2 0
995 Territorial Agression 2 0
996 Bloated 0 0
997 35 pgll =] 3B 1 Tubercles Present 0 0
998 Fatpad Present 2 0
999 Color Bars Present 1 0
1000 Termitorial Agression 2 1]
1001 Bloated 0 0
1002 35 gl B B 2 Tubercles Present 2 0
1003 Fatpad Present 2 0
004 Color Bars Present 2 0
005 Territorial Agression 2 0
[1006 Bloated 0 0
007 35 gl B 3B 3 Tubercles Present 2 0
008 Fatpad Present 2 0
009 Color Bars Present 2 0
010 Teritorial Agression 2 0
011 Bloated 0 0
012 35 pall B 3B 4 Tubercles Presant 2 0
013 Fatpad Present 2 0
014 Color Bars Present 2 0
015 Teritorial Agression 2 0
016 Bloated 0 0
1017 35ugll B B 5 Tubercles Present 2 0
018 Falpad Present 2 0
019 Color Bars Present 2 0
11020 Territorial Agression 2 0
021 Bloated 0 0
[1022 35 Jgll B 3B 6 Tubercles Present 2 0
[1023 Fatpad Present 2 0
[1024 Color Barg Present 2 0
:25 Territorial Agression 2 i
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1026 Bloated 0 [i
1027 35 gl B B 7 Tubercles Present 2 0
1028 Fatpad Present 2 0
1029 Color Bars Present 2 0
1030 Territorial Agression 2 0
1031 Bloated 0 0
K 032] 35 gt B 3B 8 Tubercles Present 2 0
033 Fatpad Present 2 0
034 Color Bars Present 2 0
11035 Teritorial Agression 2 0
036 Bloated 0 0
i 037] 35 pall B 3B 9 Tubercles Present 2 1}
038 Fatpad Present 2 0
039 Color Bars Present 2 0
040 Termitorial Agression 2 0
041 Bloated 0 0
1042, 35 pglL B 3B 10 Tubercles Present 2 0
1043] Fatpad Present 2 0
044 Color Bars Present 2 0
045| Territorial Agression 2 0
046 Bloated 0 0
047] 35 ugll B 3B 11 Tubercles Present 2 0
048 Falpad Present 2 0
049 Color Bars Present 2 0
050] Territorial Agression 2 i
051 Bloated 0 0
[1052 35 pgl. B 3B 12 Tubercles Present 3 0
053 Fatpad Present 2 0
054 Color Bars Present 2 0
: 055 Territorial Agression 2 0
ﬁ‘ Eloated 0 0
057] 35 gl B 3B 13 Tubercles Present 2 0
058 Fatpad Present 2 0
1059 Color Bars Present 2 0
11060 Termitorial Agression 2 0
061 Bloated 0 0
11062 35 gl B 3B 14 Tubercles Present 2 0
063 Fatpad Present 2 0
064 Color Bars Present 2 0
065 Territorial Agression 2 0
Q66 Bloated 0 0
11067 35 pall B 3B 15 Tubercles Present 32 0
068 Fatpad Present 2 0
069 Color Bars Present 2 0
070 Teritorial Agression 2 0
07 Bloated 0 0
072 35 Lol B EE 16 Tubercles Present 2 0
073 Fatpad Present 2 1]
074 Color Bars Present 2 0
1075 Territorial Agression 2 0
1076 Bloated 0 0
077 35 pgll B 3B 17 Tubercles Present 2 0
078 Falpad Present 2 0
079 Color Bars Present 2 0
080 Territorial Agression 2 i
(1081 Bloated 0 0
K 082 35 pall B 3B 18 Tubercles Present 2 1}
083 Faipad Present 2 0
11084 Color Bars Present 2 0
11085 Territorial Agression 2 0
1086] Bloated 0 0
087 35 ugll E 38 19 Tubercles Present 2 0
088 Fatpad Present 2 0
089 Color Bars Present 2 0
1090 Temtorial Agression 2 0
091 Bloated 0 0
| 092] 35 uglL B 3B 20 Tubercles Present 2 0
11093 Falpad Present 2 0
094 Color Bars Present 2 0
095 Territorial Agression 2 [i
11096 Bloated 0 0
097 35 pglL B 38 21 Tubercles Present 2 0
098 Falpad Present 2 0
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. Group 21) and Other Clinical Signs Affected Females Affected
1099 Color Bars Present 2 [i
1100 Territorial Agression 2 0
1101 Bloated 0 0
1102] 35 pgll C ac 0 Tubercles Present 2 0
1103 Falpad Present 2 0
1104 Color Bars Present 2 0

05| Territorial Agression 2 0
(1108 Bloated 0 0
07 35 gL C 3c 1 Tubercles Present 2 0
08 Fatpad Present 2 4}
09 Color Bars Present 2 0

0 Teritorial Agression 2 0

1 Bloated 0 0

2] 35 pgll c 3C 2 Tubercles Present 2 0

3 Fatpad Present 2 0

4 Color Bars Present 2 0
1115 Temitorial Agression 2 0
11186] Bloated 0 0
7| 35 gl C ac 3 Tubercles Present 2 0

8| Fatpad Present 2 0

9 Color Bars Present 2 0

20 Territorial Agression 2 0

21 Bloated 0 0
22 35 pgll C ac 4 Tubercles Present 2 0

E 23] Fatpad Present 2 0
24 Color Bars Present 2 0
1125 Territorial Agression 2 0
--EI Bloated 0 0
27| 35 gl C ac 5 Tubercles Present 2 0
(1128 Fatpad Present 2 0
29 Color Bars Present 2 0
[1130 Territorial Agression 2 0
31 Bloated 0 0
1132 35ugll c 3ac 6 Tubercles Present 2 0
1133 Fatpad Present 2 0
4 Color Bars Present 2 0

5 Temtorial Agression 2 0

5 Bloated 0 0

37 35 gl C ac 7 Tubercles Present 2 0
--ﬁl Fatpad Present 2 0
39 Color Bars Present 2 0
40 Territorial Agression 2 0

4 Bloated [i 0
42 35 g Cc ac 8 Tubercles Present 2 0
43 Fatpad Present 2 0
44 Color Bars Present 2 0
45 Termitorial Agression 2 0
[1148] Sloated 0 0
47 35 uall [0} ac 2] Tubercles Present 2 0
48 Fatpad Present 2 0
49 Color Bars Present 2 0
50 Termitorial Agression 2 0
1151 Bloated 0 0
1152 35 gl C ac 10 Tubercles Present 2 0
53 Falpad Present 2 0
54 Color Bars Present 2 0
[1155 Territorial Agression 2 0
(1156 Bloated 0 0
57| 35 ugll C 3c 11 Tubercles Present 32 i
[1158 Falpad Present 2 0
59 Color Bars Present 2 0

0| Teritorial Agression 2 0

1 Bloated 0 0

2] 35 ugll c ac 12 Tubercles Present 2 0

3| Fatpad Present 2 0
11164 Color Bars Present 2 [i
65| Temitorial Agression 2 0
66 Bloated 0 0
67 35 gl C ac 13 Tubercles Present 2 0
68 Fatpad Present 2 0
1169 Color Bars Present 2 0
1170] Territorial Agression 2 0
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17 Bloated 0 [i
1172 35 gl C ac 14 Tubercles Present 2 0
1173 Fatpad Present 2 0
1174 Color Bars Present 2 0
1175 Territorial Agression 2 0
1176 Bloated 0 0
77 35 pall C ac 15 Tubercles Present 2 i
78 Fatpad Present 2 0
79 Color Bars Present 2 0
0 Teritorial Agression 2 0
1 Bloated 0 0
82 35 gl C ac 16 Tubercles Present 2 0
(1183 Fatpad Present 2 0
84 Color Bars Present 2 0
[1185 Territorial Agression 2 0
86 Bloated 0 0
1187] 35 pglL c ac 17 Tubercles Present 2 0
1188 Fatpad Present 2 0
89 Color Bars Present 2 0
[1190 Territorial Agression 2 0
N Eloated 0 0
2 35 gl C ac 18 Tubercles Present 2 0
3 Falpad Present 2 0
14 Color Bars Present 2 4]
5| Territorial Agression 2 0
[1196] Bloated 0 0
97 35 pglL C 3c 19 Tubercles Present 2 0
98| Fatpad Present 2 0
99 Color Bars Present 2 0
200 Territorial Agression 2 0
201 Bloated 0 0
202] 35 pall C ac 20 Tubercles Present 2 0
[1203 Fatpad Present 2 0
1204 Color Bars Present 2 0
Temitorial Agression 2 0
Bloated 0 0
35 palL c ac 21 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Territorial Agression 2 0
Bloated 0 0
35 pgll D 3D 0 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Temitorial Agression 2 0
Bloated 0 0
35 uall D a0 1 Tubercles Present 0 0
Fatpad Present 2 0
Color Bars Present 1 0
Termitorial Agression 2 0
Bloated 0 0
35 pgll D 2D 2 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Territorial Agression 2 0
1226] Bloated 0 0
E 227 35 pall D in] 3 Tubercles Present 2 1}
[1228 Faipad Present 2 0
(1229 Color Bars Present 2 0
230| Territorial Agression 2 0
[1231 Bloated 0 0
232 35 pgll D 3D 4 Tubercles Present 2 0
233 Fatpad Present 2 0
234 Color Bars Present 2 0
1235 Temtorial Agression 2 0
236 Bloated 0 0
237 35 pglL D 3D 5 Tubercles Present 2 0
:El Fatpad Present 2 0
239 Color Bars Present 2 0
240 Territorial Agression 2 [i
241 Bloated 0 0
242 35 gl D 3D [ Tubercles Present 32 0
(1243 Falpad Present 2 0
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1244 Color Bars Present 2 [i
1245 Territorial Agression 2 0
1246 Bloated 0 0
1247 35 gl D Kls] 7 Tubercles Present 2 0
1248 Falpad Present 2 0
1249 Color Bars Present 2 0
12 Territorial Agression 2 0
2 Bloated 0 0
2 35 gt D 2D 8 Tubercles Present 2 0
-E Fatpad Present 2 0
2 Color Bars Present 2 0
[12 Territorial Agression 2 0
P Bloated 0 0
2 35 pgll D 3D 9 Tubercles Present 2 0
12 Fatpad Present 2 0
2 Color Bars Present 2 0
12 Temitorial Agression 2 0
121 Bloated 0 0
262| 35 uglL D 3D 10 Tubercles Present 2 0
[1263 Fatpad Present 2 0
264 Color Bars Present 2 0
[1265 Territorial Agression 2 0
[1266 Bloated 0 0
1267 A5 gl D a 11 Tubercles Present 2 0
1268 Falpad Present 2 0
1269 Color Bars Present 2 0
1270 Territorial Agression 2 0
1271 Bloatad 0 0
1272 35 pglL D s} 12 Tubercles Present 2 0
273 Fatpad Present 2 0
274 Color Bars Present 2 0
275 Temitarial Agression 2 0
[1276] Bloated 0 0
1277 35 gl D an 13 Tubercles Present 2 0
_273 Fatpad Present 2 0
279 Color Bars Present 2 0
280 Territorial Agression 2 0
[1281 Bloated 0 0
E 282 35 gl D D 14 Tubercles Present 2 0
283 Falpad Present 2 0
284 Color Bars Present 2 0
: 285 Termitorial Agression 2 0
ﬁ' Bloated 0 0
287 3B gl D 30 15 Tubercles Present 2 0
[1288 Fatpad Present 2 0
[1289 Color Bars Present 2 0
[1290] Temitorial Agression 2 0
11291 Bloated 0 0
292 35pgll D s} 16 Tubercles Present 2 0
1293 Fatpad Present 2 0
1294 Color Bars Present 2 0
1295 Territorial Agression 2 0
1206| Bloated 0 0
1297 35 pgll D 3D 17 Tubercles Present 2 0
1298 Fatpad Present 2 i
299 Color Bars Present 2 0
00 Territorial Agression 2 0
01 Bloated 0 0
02 35 pall D k) 18 Tubercles Present 2 0
[1303 Fatpad Present 2 0
04 Color Bars Present 2 0
05 Teritorial Agression 2 0
06 Bloated 0 0
307 35 gl =} an 19 Tubercles Present 2 0
1308 Fatpad Present 2 0
309 Color Bars Present 2 0
310 Territorial Agression 2 0
311 Bloated 0 0
2| 35 g D an 20 Tubercles Present 2 0
3 Falpad Present 2 [i
4 Color Bars Present 2 q
5] Termitorial Agression 2 0
18] Bloated 0 i
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1317 35 pall s} 3D pl Tubercles Present 2 0
1318 Fatpad Present 2 0
1319 Color Bars Present 2 0
1320] Termitorial Agression 2 0
1321 Bloated 0 0
1322 88 ugll A 2A 0 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 a
Territorial Agression 2 0
Bloated 0 0
88 polL A 2A 1 Tubercles Present 2 0
Fatpad Present 2 0
29 Color Bars Present 2 0
0] Teritorial Agression 2 0
1 Bloated 0 0
332, 88 ugll A 2A 2 Tubercles Present 2 0
1333 Fatpad Present 2 0
1334 Color Bars Present 2 0
335 Territorial Agression 2 0
336 Bloated 0 0
7 88 ugll A 2A 3 Tubercles Present 2 0
8 Falpad Present 2 0
39 Color Bars Present 2 0
40 Territorial Agression 2 i
41 Bloated 0 0
42 38 uolL A 2A 4 Tubercles Present 2 0
EE 43 Fatpac Present 2 0
44 Color Bars Present 2 0
45| Territorial Agression 2 0
[1348] Bloated 0 0
47 88 gl A 2A 5 Tubercles Present 2 0
48 Fatpad Present 2 0
49 Color Bars Present 2 0
1350 Territorial Agression 2 0
351 Bloated 0 0
52 88 gl A 2A 6 Tubercles Present 2 0
[1353 Falpad Present 2 0
54 Color Bars Present 2 0
[1355 Territorial Agression 2 0
56 Bloated 0 0
357 88 pgiL A 2A 7 Tubercles Present 2 0
:_?53 Fatpad Prasent 2 0
59 Color Bars Present 2 2
60 Territorial Agression 2 0
61 Bloated 0 0
62 88 palL A 2A 8 Tubercles Present 2 0
63 Fatpad Present 2 0
11364/ Color Bars Present 2 2
65 Termitarial Agression 2 0
1366 Bloated 0 0
1367 88 pgll A 24 a Tubercles Present 2 0
368 Fatpad Present 2 0
369 Color Bars Present 2 1
370 Territorial Agression 2 0
371 Bloated 0 0
72 88 gL A 24 10 Tubercles Present 2 i
73 Fatpad Present 2 0
74| Color Bars Present 2 1
[1375 Territorial Agression 2 0
--%I Bloated 0 0
77 88 polL A 2A 1 Tubercles Present 2 0
78 Fatpad Present 2 0
79 Color Bars Present 2 1
380 Territorial Agression 2 0
1381 Bloated 0 0
382 88 HglL A 2A 12 Tubercles Present 2 0
383 Fatpad Present 2 0
1384 Color Bars Present 2 1
85 Territorial Agression 2 0
86/ Bloated 0 0
387| 88 gL A 2A 13 Tubercles Present 2 [1}
388 Fatpad Present 2 0
389 Color Bars Present 2 1
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1390 Territarial Agression 2 0
1391 Bloated 0 0
1392 B8 gL A 2A 14 Tubercles Present 2 0
1393 Fatpad Present 2 0
1394 Color Bars Present 2 1
1395 Territorial Agression 2 0

[1398] Bloated 0 0
97| 88 uglL A 24 15 Tubercles Present 2 1]

8 Fatpad Present 2 0

9 Color Bars Present 2 1

400 Teritorial Agression 2 0
401 Eloated 0 0
402| 88 pall A 2R 16 Tubercles Present 2 0
403 Fatpad Present 2 0
404 Color Bars Present 2 1
405 Territorial Agression 2 0
1408 Bloated 0 0
1407 88 gl A 2A 17 Tubercles Present 2 0
408 Fatpad Present 2 0
[1409 Color Bars Present 2 1
410 Territorial Agression 2 0
411 Bloated 0 0
412 88 ol A 24 18 Tubercles Present 2 0
1413 Fatpad Present 2 i
414 Color Bars Present 2 1
415 Teritorial Agression 2 0
[1416] Eicated 0 i
417 88 pglL A 2A 19 Tubercles Present 2 0
418 Fatpad Present 2 0
419 Color Bars Present 2 1
420 Temitorial Agression 2 0
421 Bloated 0 0
422 88 gl A 2A 20 Tubercles Present 2 0
1423 Fatpad Present 2 0
424 Color Bars Present 2 1
425 Territorial Agression 2 0
426 Bloated 0 0
1227 88 ugl A 2A 21 Tubercles Present 2 i
(1428 Fatpad Present 2 0
429 Color Bars Present 2 0
[1430 Territorial Agression 2 0
431 Bloated 0 0
88 uall B 2B 0 Tubercles Present 2 0

Falpad Present 2 0

Color Bars Present 2 0

Temitorial Agression 2 0

Bloated 0 0

B8 pglL B 2B 1 Tubercles Present 2 0

Fatpad Present 2 0

Color Bars Present 2 0

Territorial Agression 2 0

441 Bloated 0 0
442 88 gl E 2B 2 Tubercles Present 2 0
(1443 Fatpad Present 2 0
444 Color Bars Present 2 0
445 Teritorial Agression 2 0
[1248| Bloated 0 0
447 38 uglL B 2B 3 Tubercles Present 2 0
448 Fatpac Present 2 0
449 Color Bars Present 2 0
450 Teritorial Agression 2 0
451 Bloated 0 0
452 88 ol =] 2B 4 Tubercles Present 2 0
453 Fatpad Present 2 0
1454 Color Bars Present 2 0
455 Termitorial Agression 2 0
456 Bloated 0 0
11457 88 pglL B 2B 5 Tubercles Present 2 0
458| Fatpad Present 2 0
459 Color Bars Present 2 0
460 Teritorial Agression 2 0
461 Bloated 0 0
462 88 uoll B 28 [3] Tubercles Present 2 0
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Fatpad Present 2 0
Color Bars Present 2 0
Temtorial Agression 2 0
Eloated 0 0
88 PglL B 2B 7 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Territorial Agression 2 0
Bloated 0 0
388 polL B 2B 8 Tubercles Present 2 0
Falpad Present 2 0
Color Bars Present 2 1)
Temitorial Agression 2 0
Bloated Y 0
88 pg/ll =] 2B 9 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Temitorial Agression 2 0
Bloated 0 0
88 pglL B 2B 10 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Territorial Agression 2 0
Bloated 0 4]
487 88 gl B 2B 1" Tubercles Present 2 0
488 Fatpad Present 2 0
(1480 Color Bars Present 2 0
490 Territorial Agression 2 0
491 Bloated 0 0
492 88 ol ] 2B 12 Tubercles Present 2 0
493 Fatpad Present 2 0
494 Color Bars Present 2 0
495 Temtorial Agression 2 0
1496 Bloated 0 0
497 88 gl B 2B 13 Tubercles Present 2 0
498 Fatpad Present 2 0
499 Color Bars Present 2 0
500 Territorial Agression 2 0
501 Bloated 0 0
502] 38 gL B 2B 14 Tubercles Present 2 [1]
(1503 Falpad Present 2 0
11504 Color Bars Present 2 0
505 Territorial Agression 2 0
[1506] Bloated 0 0
507 88 gl =] 2B 15 Tubercles Present 2 0
[1508 Fatpad Present 2 0
509 Color Bars Present 2 0
510 Termitorial Agression 2 1]
511 Bloated 0 0
1512 88 ugll B 2B 16 Tubercles Present 2 0
1513 Fatpad Present 2 0
514 Color Bars Present 2 0
515 Territorial Agression 2 0
516 Bloated 0 0
517| 88 HolL B 2B 17 Tubercles Present 2 0
518 Fatpad Present 2 0
519 Color Bars Present 2 0
520 Teritorial Agression 2 0
(1521 Bloated 0 0
522 88 pglL B 2B 18 Tubercles Present 2 0
[1523 Fatpad Present 2 0
11524 Color Bars Present 2 0
525 Temitorial Agression 2 0
526 Bloated 0 0
1527 B8 gl B 2B 19 Tubercles Present 2 0
528 Falpad Present 2 0
[1529 Color Bars Present 2 0
: 530 Territorial Agression 2 0
531 Bloated 0 0
532] 88 gL B 2B 20 Tubercles Present 2 0
(1533 Fatpad Present 2 0
[1534 Color Barg Present 2 0
535] Territorial Agression 2 i
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1536 Bloated 0 [i
1537 88 uglL B 2B 21 Tubercles Present 2 0
1538 Fatpad Present 2 0
1539 Color Bars Present 2 0
1540 Territorial Agression 2 0
1541 Bloated 0 0

K 542| 88 gl C 2C [i] Tubercles Present 2 0
543 Fatpad Present 2 0
544 Color Bars Present 2 1]

11545 Teritorial Agression 2 0
546] Bloated 0 0
547| 88 Jall C 2C 1 Tubercles Present 2 1}
548 Fatpad Present 2 0
549 Color Bars Present 2 0

50 Termitorial Agression 2 0
531 Bloated 0 0
1552 88 poll C 2C 2 Tubercles Present 2 0
1553 Fatpad Present 2 0

11554 Color Bars Present 2 0
555| Territorial Agression 2 0
556 Bloated 0 0

K 557| 88 JglL C 2C 3 Tubercles Present 2 0
558 Falpad Present 2 0

[1559 Color Bars Present 2 0
560 Territorial Agression 2 i
561 Bloated 0 0

[1562 88 pglL C 2C 4 Tubercles Present 2 0
563 Fatpad Present 2 0
564 Color Bars Present 2 0

[1565 Territorial Agression 2 0

1_565I Bloated 0 0
_‘|567 88 palL C 2C 5 Tubercles Present 2 0
1568 Fatpad Present 2 0
1569 Color Bars Present 2 0

570 Termitorial Agression 2 0

571 Bloated 0 0

572 88 PglL C 2C 6 Tubercles Present 2 0

573 Fatpad Present 2 0

11574 Color Bars Present 2 0
575 Territorial Agression 2 0
576 Bloated 0 0
577 88 gl C 2C 7 Tubercles Presant 32 0
578 Fatpad Present 2 0
579 Color Bars Present 2 0

11580 Teritorial Agression 2 0
581 Bloated 0 0
582 88 uglL C 2C 8 Tubercles Present 2 0
583 Fatpad Present 2 1]
584 Color Bars Present 2 0

1585 Territorial Agression 2 0
1586 Bloated 0 0
1587 88 gl c ple] 9 Tubercles Present 2 0
11588) Falpad Present 2 0
11589 Color Bars Present 2 0
1580 Territorial Agression 2 i

(1561 Bloated 0 0

K 502| 88 pall C 2C 10 Tubercles Present 2 1}
593 Faipad Present 2 0

: 594 Color Bars Present 2 0

11595 Territorial Agression 2 0
1596] Bloated 0 0
597 88 Lol [ 2C 1 Tubercles Present 2 0
598 Fatpad Present 2 0
599 Color Bars Present 2 0

1600 Temtorial Agression 2 0
601 Bloated 0 0

| 6502| 88 gl C 2C 12 Tubercles Present 2 0

11603 Falpad Present 2 0
604 Color Bars Present 2 0

|1 605 Territorial Agression 2 [i

11606 Bloated 0 0
607 88 pgiL C 2C 13 Tubercles Present 2 0
608 Falpad Present 2 0
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1609 Color Bars Present 2 [i
1610 Territorial Agression 2 0
1611 Bloated 0 0
1612] 88 pglL C 2C 14 Tubercles Present 2 0
1613 Falpad Present 2 0
1614 Color Bars Present 2 0
6515 Territorial Agression 2 0
616 Bloated 0 0
617 88 gL C 2C 15 Tubercles Present 2 0
8| Fatpad Present 2 4}
) Color Bars Present 2 0
20 Territorial Agression 2 0
(1621 Bloated 0 0
22, 88 gl c 2c 18 Tubercles Present 2 0
kG 23 Fatpad Present 2 0
624 Color Bars Present 2 0
1625 Temitorial Agression 2 0
1626] Bloated 0 0
627 88 gL C 2C 17 Tubercles Present 2 0
6528] Fatpad Present 2 0
629 Color Bars Present 2 0
630 Territorial Agression 2 0
631 Bloated 0 0
532 88 pglL C 2C 18 Tubercles Present 2 0
i€ 133 Fatpad Present 2 0
134 Color Bars Present 2 0
[1635 Territorial Agression 2 0
--EI Bloated 0 0
37| 88 gl C 2C 19 Tubercles Presant 2 0
638 Fatpad Present 2 0
639 Color Bars Present 2 0
6540 Temitorial Agression 2 0
641 Bloated 0 0
1642 88 ugll C 2C 20 Tubercles Present 2 0
6543 Fatpad Present 2 0
644 Color Bars Present 2 0
645 Territorial Agression 2 0
646 Eloated 0 0
47 88 uoll Cc 2c 21 Tubercles Present 2 0
48 Fatpad Present 2 1
649 Color Bars Present 2 0
650 Termitorial Agression 2 0
51 Bloated 0 0
52 88 gl D D 0 Tubercles Present 2 0
53 Fatpad Present 2 0
654 Color Bars Present 2 0
555 Temitorial Agression 2 0
Eloated Q 0
88 poll D 20 1 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Termtorial Agression 2 0
Bloated 0 0
38 polL D 2D 2 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 a
Territorial Agression 2 0
Bloated 0 0
88 Po/lL D 2D 3 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Temitorial Agression 2 0
671 Bloated 0 0
672 88 uglL =} 20 4 Tubercles Present 2 0
1673 Fatpad Present 2 0
674 Color Bars Present 2 0
[1675 Territorial Agression 2 0
(1676 Bloated 0 0
677 88 hglL D 2D 5 Tubercles Present 2 0
67 Falpad Present 2 [i
7 Color Bars Present 2 0
8 Teritorial Agression 2 0
81 Bloated 0 0
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1682 88 pal s} 20 6 Tubercles Present 2 0
1683 Fatpad Present 2 0
1684 Color Bars Present 2 0
1685] Teritorial Agression 2 0
1686 Bloated 0 0
1687 88 ugll D 2D 7 Tubercles Present 2 0
: 6588 Fatpad Present 2 0
[1689 Color Bars Present 2 0
11690 Territorial Agression 2 0
11691 Bloated 0 0
11692 88 L D 20 8 Tubercles Present 2 0
11693 Fatpad Present 2 0
11694 Color Bars Present 2 0
11695 Teritorial Agression 2 0
ﬁl Bloated 0 0
597 88 ugll =} 20 ] Tubercles Present 2 0
1698 Fatpad Present 2 0
1699 Color Bars Present 2 0
700 Territorial Agression 2 0
701 Bloated 0 0
i 702] 88 HglL D 2D 10 Tubercles Present 2 0
703 Falpad Present 2 0
704 Color Bars Present 2 0
K 705| Territorial Agression 2 i
706 Bloated 0 0
707| 88 Jall D 2D 11 Tubercles Present 2 1}
708 Fatpad Present 2 0
709 Color Bars Present 2 0
710 Teritorial Agression 2 0
711 Bloated 0 0
712 88 gl D 20 12 Tubercles Present 2 0
713 Fatpad Present 2 0
714 Color Bars Present 2 0
1715 Territorial Agression 2 0
716 Bloated 0 0
717 88 pal D 20 13 Tubercles Present 2 0
718 Fatpad Present 2 0
719 Color Bars Present 2 0
720 Territorial Agression 2 0
721 Bloated 0 0
11722 88 gl D D0 14 Tubercles Present 2 0
723 Fatpad Prasent 2 0
11724 Color Bars Present 2 0
|1 725 Temitorial Agression 2 0
ﬁ' Eloated 0 0
727 88 uglL =] 20 15 Tubercles Present 2 0
11 728 Fatpad Present 2 0
729 Color Bars Present 2 0
1730 Termitarial Agression 2 0
1731 Bloated 0 0
1732 88 pgll D 2D 16 Tubercles Present 2 0
733 Fatpad Present 2 0
734 Color Bars Present 2 0
735 Territorial Agression 2 0
[1738] Bloated 0 0
11737 88 ol D a0 17 Tubercles Present 2 0
738 Falpad Present 2 0
739 Color Bars Present 2 0
740 Teritorial Agression 2 0
741 Bloated 0 0
742 88 poll D 20 18 Tubercles Present 2 0
743 Fatpad Present 2 0
744 Color Bars Present 2 0
745 Territorial Agression 2 0
748 Bloated 0 0
747| 88 HglL D 2D 19 Tubercles Present 2 0
[1748] Falpad Present 2 0
11749 Color Bars Present 2 0
K 750| Territorial Agression 2 0
11751 Bloated 0 0
752| 88 gL D in] 20 Tubercles Present 2 [1}
753 Fatpad Present 2 0
754 Color Bars Present 2 0
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1755 Territarial Agression 2 0
1756 Bloated 0 0
1757 B8 gL D 20 21 Tubercles Present 2 0
1758 Fatpad Present 2 0
1759 Color Bars Present 2 0
1760 Territorial Agression 2 0
761 Bloated 0 0
E 762 220 pgil A 1A 0 Tubercles Present 2 [1}
[1763 Fatpad Present 2 0
(1764 Color Bars Present 2 0
[1765 Territorial Agression 2 0
[1768| Bloated 0 0
: 767 220 pglL A 1A 1 Tubercles Present 2 0
768 Fatpad Present 2 0
[1769 Color Bars Present 2 0
770 Territorial Agression 2 0
1771 Bloated 0 0
1772] 220 g/l A 1A 2 Tubercles Present 2 0
773 Fatpad Present 2 0
774 Color Bars Present 2 0
775 Territorial Agression 2 0
(1776 Bloated 0 0
777 220 pg/l A 1A 3 Tubercles Present 2 0
778| Fatpad Present 2 i
779 Color Bars Present 2 0
780 Territorial Agression 2 0
781 Bloated 0 0
782 220 pgfL A 1A 4 Tubercles Present 2 0
[1783 Fatpad Present 2 0
784 Color Bars Present 2 0
785] Teritorial Agression 2 0
[17¢ E‘ Bloated 0 0
787 220 pg/L A 1A 5 Tubercles Present 2 0
1788 Fatpad Present 2 0
11789 Color Bars Present 2 0
790 Territorial Agression 2 0
791 Bloated 0 0
792| 220 pgil A 1A [ Tubercles Present 2 1}
1793 Fatpad Present 2 0
794 Color Bars Present 2 0
795 Territorial Agression 2 0
-?JEI Bloated 0 0
797 220 pgil A 1A 7 Tubercles Present 2 0
798 Fatpad Present 2 0
799 Color Bars Present 2 0
800 Termitorial Agression 2 0
01 Bloated 0 0
|1 02 220 pgil A 1A 8 Tubercles Present 2 1]
03 Fatpad Present 2 0
1804 Color Bars Present 2 0
1805 Territorial Agression 2 0
1806 Bloated 0 0
1807 220 pgil A 1A 9 Tubercles Present 2 [1}
808 Falpad Present 2 0
09 Color Bars Present 2 0
0] Teritorial Agression 2 0
1 Bloated 0 0
2| 220 pgil A 1A 10 Tubercles Present 2 0
3 Fatpad Present 2 0
4 Color Bars Present 2 0
5| Termtarial Agression 2 0
6 Bloated 0 0
7| 220 pgil A 1A " Tubercles Present 2 0
8 Falpad Present 2 0
9 Color Bars Present 2 0
20 Termitorial Agression 2 0
21 Bloated 0 0
22 220 pgil A 1A 12 Tubercles Present 2 [1]
(1823 Fatpad Present 2 0
(1824 Color Bars Present 2 0
[1825 Teritorial Agression 2 0
1825' Bloated 0 0
1827| 220 pglL A 1A 12 Tubercles Present 2 0
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1828 Fatpad Prasent 2 [i
1829 Color Bars Present 2 0
1830 Termtorial Agression 2 0
1831 Bloated 0 0
1832 220 poil A 1A 14 Tubercles Present 2 0
1833 Fatpad Present 2 0
4 Color Bars Present 2 0
5 Territorial Agression 2 0
6| Bloated 0 0
Yi 220 pg/L A 1A 15 Tubercles Present 2 0
8| Falpad Present 2 0
9 Color Bars Present 2 0
40 Temitorial Agression 2 0
41 Bloated 0 0
42 220 pall A 1A 16 Tubercles Present 2 0
843 Fatpad Present 2 0
1844/ Color Bars Present 2 0
1845] Termitorial Agression 2 0
846 Bloated 0 0
847 220 pgilL A 1A 17 Tubercles Present 2 0
48 Falpad Present 2 0
49 Color Bars Present 2 0
50 Territorial Agression 2 0
[1851 Bloated 0 0
852 220 pgiL A 1A 18 Tubercles Present 2 0
853 Fatpad Present 2 0
(1854 Color Bars Present 2 0
(1855 Termitorial Agression 2 0
[1858] Bloated 0 0
57 220 pglL A 1A 19 Tubercles Present 2 0
58 Fatpad Present 2 0
50 Color Bars Present 2 0
60| Temtorial Agression 2 0
1861 Bloated 0 0
11 862 220 pgil A 1A 20 Tubercles Present 2 0
863 Fatpad Present 2 0
64 Color Bars Present 2 0
[1565 Territorial Agression 2 0
:: 66 Bloated 0 0
67 220 pgil A 1A 2 Tubercles Present 2 1
(1868 Falpad Present 2 0
11869 Color Bars Present 2 0
70 Territorial Agression 2 0
71 Bloated 0 0
72 220 po/ll =] 1B 0 Tubercles Present 2 0
73 Fatpad Present 2 0
11874 Color Bars Present 2 0
| 1€ 75 Termitorial Agression 2 1]
76 Bloated 0 0
1877 220 pgil B 1B 1 Tubercles Present 2 0
1878 Fatpad Present 2 0
879 Color Bars Present 2 0
880 Territorial Agression 2 0
881 Bloated 0 0
882 220 gl B 1B 2 Tubercles Present 2 0
883 Fatpad Present 2 0
84 Color Bars Present 2 0
[1885 Teritorial Agression 2 0
IiE E‘ Bloated 0 0
87 220 pgil B 1B 3 Tubercles Presant 2 0
(1888 Fatpad Present 2 0
89 Color Bars Present 2 0
90 Teritorial Agression 2 0
891 Bloated 0 0
1892 220 pgil B 1B 4 Tubercles Present 2 0
893 Falpad Present 2 0
894 Color Bars Present 2 0
11895 Territorial Agression 2 0
806 Bloated 0 0
897| 220 pgil B 1B 5 Tubercles Present 2 0
898 Fatpad Present 2 0
[1899 Color Barg Present 2 0
900 Territorial Agression 2 i
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1901 Bloated 0 [i
1902 220 pgil B 1B 6 Tubercles Present 2 0
1903 Fatpad Present 2 0
1904 Color Bars Present 2 0
1905 Territorial Agression 2 0
1906 Bloated 0 0
907 220 pgil B 1B 7 Tubercles Present 2 0
908 Fatpad Present 2 0
09 Color Bars Present 2 0
0 Teritorial Agression 2 0
1 Bloated 0 0
2| 220 pg/lL B 1B 8 Tubercles Present 2 0
913 Fatpad Present 2 0
914 Color Bars Present 2 0
915| Territorial Agression 2 0
916 Bloated 0 0
1917] 220 g/l B 1B 9 Tubercles Present 2 0
1918 Fatpad Present 2 0
919 Color Bars Present 2 0
920 Territorial Agression 2 0
921 Bloated 0 0
922 220 pgill B 1B 10 Tubercles Present 2 0
[1923 Falpad Present 2 0
(1922 Color Bars Present 2 0
[1925 Territorial Agression 2 i
[1926] Bloated 0 0
[1927 220 poll B 1B 11 Tubercles Present 3 0
1928 Fatpad Present 2 0
[1929 Color Bars Present 2 0
930 Territorial Agression 2 0
931 Bloated 0 0
932 220 pgil B 1B 12 Tubercles Present 2 0
933 Fatpad Present 2 0
1934 Color Bars Present 2 0
11935 Termitorial Agression 2 0
936| Bloated 0 0
7| 220 pg/L B 1B 13 Tubercles Present 2 0
8 Fatpad Present 2 0
139 Color Bars Present 2 0
140 Teritorial Agression 2 0
41 Bloated 0 0
[1942 220 pofL 8 18 14 Tubercles Present 2 0
143 Fatpad Present 2 0
144 Color Bars Present 2 0
945 Teritorial Agression 2 0
--iEI Bloated 0 0
947 220 ug/'l B 1B 15 Tubercles Present 2 0
948 Fatpad Present 2 1]
949 Color Bars Present 2 0
1950 Territorial Agression 2 0
1951 Bloated 0 0
952 220 pgill B 1B 16 Tubercles Present 2 0
[1953 Falpad Present 2 0
954 Color Bars Present 2 0
955 Territorial Agression 2 i
[1958] Bloated 0 0
57 220 pgil B 1B 17 Tubercles Present 2 1}
[1958 Faipad Present 2 0
159 Color Bars Present 2 0
960 Territorial Agression 2 0
961 Bloated 0 0
962 220 pglL E 1B 18 Tubercles Present 2 0
963 Fatpad Present 2 0
964 Color Bars Present 2 0
1965 Temtorial Agression 2 0
966 Bloated 0 0
57 220 g/l B 18 19 Tubercles Present 2 0
: 68| Fatpad Present 2 0
69 Color Bars Present 2 0
70 Territorial Agression 2 [i
71 Bloated 0 0
72 220 pgil B 1B 20 Tubercles Present 2 0
73 Falpad Present 2 0
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1974 Color Bars Present 2 [i
1975 Territorial Agression 2 0
1976 Bloated 0 0
1977 220 poll B 1B 21 Tubercles Present 2 0
1978 Falpad Present 2 0
1979 Color Bars Present 2 0
[1980 Territorial Agression 2 0
981 Bloated 0 0
82 220 pgil C 1C 0 Tubercles Present 2 0
[1983 Falpad Present 2 0
184 Color Bars Present 2 0
[1985 Territorial Agression 2 0
_.JB_GI Bloated 0 0
987 220 o/l c 1c 1 Tubercles Present 2 0
(1988 Fatpad Present 2 0
989 Color Bars Present 2 0
1990 Temitorial Agression 2 0
1991 Bloated 0 0
992 220 g/l C 1C 2 Tubercles Present 2 0
993 Fatpad Present 2 0
994 Color Bars Present 2 0
995 Territorial Agression 2 0
996 Bloated 0 0
997 220 pgil [} 1c 3 Tubercles Present 2 0
998 Falpad Present 2 0
999 Color Bars Present 2 0
2000 Territorial Agression 2 0
2001 Bloatad 0 0
2002, 220 pg/l C 1c 4 Tubercles Present 2 0
2003 Fatpad Present 2 0
2004 Color Bars Present 2 0
2005 Temitarial Agression 2 0
[2008] Bloated 0 0
2007 220 pgil C 1C 5 Tubercles Present 2 0
2008 Fatpad Present 2 0
2009/ Color Bars Present 2 0
2010 Territorial Agression 2 0
2011 Eloated 0 0
2012 220 pgiL C ic 6 Tubercles Present 2 0
2013 Falpad Present 2 0
2014 Color Bars Present 2 0
12015 Termitorial Agression 2 0
2018 Bloated 0 0
2017 220 pgiL c 1c 7 Tubercles Present 2 0
2018 Fatpad Present 2 0
2019 Color Bars Present 2 0
2020 Temitorial Agression 2 0
2021 Bloated 0 0
2022 220 g/l C 1c 8 Tubercles Present 2 0
2023 Fatpad Present 2 0
2024 Color Bars Present 2 0
2025 Territorial Agression 2 0
2026 Bloated 0 0
2027 220 pgil C 1c 9 Tubercles Present 2 0
2028 Fatpad Present 2 i
2029 Color Bars Present 2 0
2030 Territorial Agression 2 0
2031 Bloated 0 0
2032 220 pgiL [o} 1C 10 Tubercles Prasent 2 0
2033 Fatpad Present 2 0
2034 Color Bars Present 2 0
2035] Teritorial Agression 2 0
2036] Bloated 0 0
2037 220 pgil C 1C 11 Tubercles Present 2 0
2038 Fatpad Present 2 0
2039 Color Bars Present 2 0
2040 Territorial Agression 2 0
2041 Bloated 0 0
2042 220 pgil C 1C 12 Tubercles Present 2 0
2043 Falpad Present 2 [i
2044 Color Bars Present 2 0
2045 Termitorial Agression 2 0
[2048] Bloated [ [
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2047 220 pg/L [ 1C 13 Tubercles Present 2 0
2048 Fatpad Present 2 0
2049 Color Bars Present 2 0
2050 Teritorial Agression 2 0
2051 Bloated 0 0
2052 220 pgil C 1C 14 Tubercles Present 2 0
2053 Fatpad Present 2 0
2054] Color Bars Present 2 0
2055 Territorial Agression 2 0
2056] Bloated 0 0
2057 220 pgil [o} 1C 15 Tubercles Present 2 0
2058 Fatpad Present 2 0
12059 Color Bars Present 2 0
2060] Teritorial Agression 2 0
2061 Bloated 0 0
2062 220 g/l C 1c 16 Tubercles Present 2 0
2063 Fatpad Present 2 0
2064 Color Bars Present 2 0
2065 Territorial Agression 2 0
2066 Bloated 0 0
2067 220 pgill C 1C 17 Tubercles Present 2 0
2068 Falpad Present 2 0
2069 Color Bars Present 2 0
2070 Territorial Agression 2 i
2071 Bloated 0 0
2072 220 pgiL C 1c 18 Tubercles Present 2 0
2073] Fatpad Present 2 0
2074 Color Bars Present 2 0
2075 Teritorial Agression 2 0
[2078| Bloated 0 0
2077, 220 pg/ll [+ 1c 19 Tubercles Present 2 0
2078 Fatpad Present 2 0
2079 Color Bars Present 2 0
2080 Territorial Agression 2 0
2081 Bloated 0 0
2082 220 poll C ic 20 Tubercles Present 2 0
2083 Falpad Present 2 0
2084] Color Bars Present 2 0
2085 Territorial Agression 2 0
2086 Bloated 0 0
2087 220 pg/l C 1C 21 Tubercles Present 2 0
2088 Fatpad Prasent 2 0
Celor Bars Present 2 0
Temitorial Agression 2 0
Eloated 0 0
220 pafL D 10 0 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Temitorial Agression 2 0
Bloated 0 0
220 po/l D 1D 1 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Territorial Agression 2 0
Bloated 0 0
220 pg/ll D 1D 2 Tubercles Present 2 0
Fatpad Present 2 0
Color Bars Present 2 0
Termitorial Agression 2 0
£ E‘ Bloated 0 0
2107 220 pglL D D 3 Tubercles Present 2 0
2108] Fatpad Present 2 0
2109 Color Bars Present 2 0
2110 Territarial Agression 2 0
2111 Bloated 0 0
2112 220 pgil D 10D 4 Tubercles Present 2 0
2113 Fatpad Present 2 0
2114 Color Bars Present 2 0
2115 Territorial Agression 2 0
2116 Bloated 0 0
2117 220 pgiL D jis} 5 Tubercles Present 2 0
2118 Fatpad Present 2 0
2119 Color Bars Present 2 0
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2120 Territarial Agression 2 0
2121 EBloated 0 0
2122 220 pgil D 10 6 Tubercles Present 2 0
2123 Fatpad Present 2 0
2124 Color Bars Present 2 0
2125] Teritorial Agression 2 0
(2126 Bloated 0 0
12127 220 pgil D D 7 Tubercles Present 2 i
(2128 Fatpad Present 2 0
[2120 Color Bars Present 2 0
[2130 Territorial Agression 2 0
2131 Eloated 0 0
12132 220 pglL [5) 10 8 Tubercles Present 2 0
2133 Fatpad Present 2 0
2134 Color Bars Present 2 0
2135 Territorial Agression 2 0
2138 Bloated 0 0
2137 220 pglL D 10 9 Tubercles Present 2 0
2138 Fatpad Present 2 0
2139 Color Bars Present 2 0
2140 Territorial Agression 2 0
2141 Bloated 0 0
12142 220 pofl D 10 10 Tubercles Present 2 0
2143 Fatpad Present 2 0
2144 Color Bars Present 2 0
|2145 Territorial Agression 2 0
2146| Bloated 0 0
2147 220 pgiL D 10 11 Tubercles Present 2 0
2148 Fatpad Present 2 0
2149 Color Bars Present 2 0
2150, Territorial Agression 2 0
2151 Bloated 0 0
2152 220 pgiL 3] 10 12 Tubercles Present 2 0
2153 Fatpad Present 2 0
2154 Color Bars Present 2 0
2155 Territorial Agression 2 0
2156 Bloated 0 0
2157 220 pgrl D 1D E] Tubercles Present 2 0
2158 Fatpad Present 2 0
2159 Color Bars Present 2 0
2160] Territorial Agression 2 0
2161 Bloated 0 0
2162 220 pgil D 1D 14 Tubercles Present 2 0
2163 Fatpad Present 2 0
12164 Color Bars Present 2 0
2165 Territorial Agression 2 0
2166 Bloated 0 0
2167 220 pgil D 10 15 Tubercles Present 2 1]
2168 Fatpad Present 2 0
2169 Color Bars Present 2 0
2170] Territorial Agression 2 0
2171 Bloated 0 0
2172 220 po/ll D 1D 16 Tubercles Present 2 0
2173 Fatpad Present 2 0
12174 Color Bars Present 2 0
12175 Territorial Agression 2 0
2176| Bloated 0 0
2177] 220 pofl D 1D 17 Tubercles Present 2 0
2178 Fatpad Present 2 0
2179 Color Bars Present 2 [i
2180] Territorial Agression 2 0
2181 Bloated 0 0
2182 220 pg/lL o o] 18 Tubercles Present 2 0
2183 Fatpad Present 2 0
2184 Color Bars Present 2 0
2185 Territorial Agression 2 0
2186 Bloated 0 0
12187 220 pgiL D 10 19 Tubercles Present 2 0
12188 Fatpad Present 2 0
2189 Color Bars Present 2 0
2190] Territorial Agression 2 0
2191 Bloated 0 0
2192 220 pglL D 1D 20 Tubercles Present 2 0
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2193 Fatpad Present 2 [i
2194 Color Bars Present 2 0
2195 Territorial Agression 2 0
2196 Bloated 0 0
2197 220 polL D 10 21 Tubercles Present 2 0
2198 Fatpad Present 2 0
2199 Color Bars Present 2 0
2200 Territorial Agression 2 0
2201 Bloated 0 0
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Control A 5A SANT M 45377 51.41
Control A SA SAM2 M 41920 48.63
' Control A 5A 5AF1 F 2.1604 4546
| Control A 5A 5AF2 F 2.4371 47.37
Control A 5A SAF3 F 2.8440 50.26
Control A SA S5AF4 F 1.8435 4157
Control B 5B SBM1 M 4.9410 58.88
' Control B 5B 5BM2 M 5.2699 57.93
] Control B 58 5BF1 F 2.4587 43.83
Control B 5B 5BF2 F 2.2568 40.92
Control B 5B SBF3 F 22036 4717
' Control B 5B 5BF4 F 26235 4971
] Control C 5C 5CM1 M 5.0419 59.76
Control C 5C 5CM2 M 41054 53.11
Control c 5C SCF1 F 1.9731 40.37
Control [ 5C 5CF2 F 1.7432 42.34
' Control C 5C 5CF3 F 2.4997 47.65
| Control [ 5C 5CF4 F 2.2606 45.01
Control D 5D 5DMI1 M 3.4066 4765
| Control D 5D 5DM2 M 3.3671 49.77
Control D 5D 5DF1 F 2.3741 4781
Control D 5D SDF2 F 1.9845 4316
Control D 5D 5DF3 F 25674 4515
| Control D 5D 5DF4 F 1.8327 43.83
14 pgil A 4A 4AM1 M 41621 55.76
i 14 pgil A 4A 4AM2 M 3.9609 53.74
] 14 pglL A 4A 4AF1 F 2.3406 49.99
14 pgiL A aA 4AF2 F 1.7958 4119
| 14 pgll A 4A 4AF3 F 1.6376 4411
14 pgil A 4A 4AF4 F NA NA
14 pgil B 4B 4BMI1 M 3.9205 4956
— 14 pgiL B 4B 4BM2 M 49282 5429
| 14 pgll B 4B 4BF1 F 21113 44.95
14 pgiL B 4B 4BF2 F 1.9412 43.80
14 pgil B 4B 4BF3 F 2.4012 4951
14 pgiL B 4B 4BF4 F NA NA
" 14 pgil C 4C 4CM1 M 43830 58.23
] 14 pgll C 4c 4CM2 M 3.8984 52.70
14 pgiL C ac 4CF1 F 2.5041 46.09
14 pgil [ ac 4CF2 F 25120 48.01
14 pgiL [ 4C 4CF3 F 2.6631 46.99
14 pgil C 4C 4CF4 F 2.8492 48.38
| 14 pgiL D 4D 4DM1 M 47729 55.44
| 14 pgll D 4D 4ADM2 M 3.6240 46.48
14 pgil D 4D 4DF1 F 2.1854 4577
T 14 pgil D 4D 4DF2 F 2.5644 44.89
| 14 pglL D 4D 4DF3 F 2.4140 45.68
s 14 pgiL D 4D 4DF4 F 27817 4782
i 35 pgil A 3A 3AM1 M 45971 54.90
35 pgil A 3A 3AM2 M 4.6594 57.78
] 35 pgil A 3A 3AF1 F 2.4145 47.83
| 35 pgiL A 3A 3AF2 F 2.8164 4853
i 35 pgil A 3A 3AF3 F 2.4505 44.86
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55 35 pgil A 3A SAF4 F NA NA
56 35 pail B 3B 3BMA M 56141 61.33
57 35 pgil B 3B 3BM2 M 41750 54.23
| 58 | 35 pall B 3B 3BF1 F 2.6944 45.81
50 35 pgiL B 3B 3BF2 F 22435 44.86
60 35 g/l B 3B 3BF3 F 2.0859 4558
61 35 pgil B 3B 3BF4 F 1.9435 43.76
| 62 ] 35 ugll C 3C 3CM1 M 5.3589 57.00
= 35 pgll c ac acmz M 4.4235 52.68
64 35 pgil c ac 3CF1 F 2.3914 47.04
65 35 pall C ac acF2 F 1.9548 48.31
66 35 uglL &) 3C 3CF3 F 2.5204 46.96
[ 57 | 35 pgil c o) 3CF4 F 21693 46.06
68 35 pgil D 3D 3DM1 M 4.0024 54.06
69 | 35 pall D 3D 3DM2 M 4.1880 52.67
70 35 pgil D 3D 3DF1 F 2.9943 51.11
71 35 pgil D 3D 3DF2 F 25638 46.33
72 35 g/l D 3D 3DF3 F 26335 47.96
73 35 pgil D 3D 3DF4 F 2.3644 45.49
74 88 pg/L A 2A 2AM1 M 4.1689 50.79
75 88 pg/L A 2A 2AM2 M 3.8348 49.36
76 88 pgil A 2A 2AF1 F 23670 46.16
77 88 pgil A 2A 2AF2 F 2.4651 4711
78 88 pgll A 2A 2AF3 F 2.3602 4517
79 88 pgiL A 2A 2AF4 F NA NA
80 88 pail B 2B 2BM1 M 3.7503 48.31
81 88 g/l B 2B 2BM2 M 46320 51.11
82 88 pgil B 2B 2BF1 F 25697 49.02
| 53] 88 pall B 2B 2BF2 F 2.3529 46.83
B4 88 pail B 2B 2BF3 F 21494 44.70
85 88 pail B 2B 2BF4 F 21557 44,50
| 66 | 88 ug/L C 2c 2CM1 M 4.6935 54.89
87 88 pgil [ 2C 2CM2 M 4.2325 56.41
B8 88 pgiL [ 2C 2CF1 F 1.8338 4520
59| 88 pgll [& 2c 2CF2 F 23384 47.81
90 88 pgil C 2Cc 2CF3 F 1.8674 43.77
El 88 ug/l C 2C 2CF4 F 21651 4513
92 88 g/l D 2D 2DM1 M 3.7342 54.74
93 88 pgiL D 2D 2DM2 M 3.8848 50.64
EA 88 pall D 2D 2DF1 F 21732 43.42
95 88 pgil D 2D 2DF2 F 24197 45.43
96 88 pgil D 2D 2DF3 F 2 4475 46.93
Ed 88 g/l D 2D 2DF4 F 22989 46.22
98 220 g/l A 1A 1AM M 4.3502 53.51
99 220 g/l A 1A 1AM2 M 3.7273 49.78
100] 220 poll A 1A 1AF1 F 21602 46.26
(101|220 pgiL A 1A 1AF2 F 2.4051 46.42
102|220 pgilL A 1A 1AF3 F 2.0396 44.55
[103] 220 pgll A 1A 1AF4 F 2.3674 46.23
104 220 pall B 1B 1BM1 M 3.6827 5017
105] 220 pgll B 1B 1BM2 M 3.7027 50.12
106] 220 pgll B 1B 1BF1 F 2.4362 45.60
107] 220 pgil B 1B 1BF2 F 2.0507 44.22
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108 220 pg/L B 1B 1BF3 F 2.5791 46.78

109 220 pg/L B 1B 1BF4 F 2.00%1 44.39

110 220 pg/L C 1C 1CM1 M 4.7427 57.02

111 220 pg/L C 1C 1CM2 M 4.2773 51.11

112 220 pg/L C 1C 1CF1 F 2.6389 47.08

113 220 pg/L C 1C 1CF2 F 2.2358 47.36

114 220 pg/L C 1C 1CF3 F 2.6148 45.99

115 220 pg/L C 1C 1CF4 F 1.9874 44.47

116 220 pg/L D 1D 1DM1 M 4.0646 51.10

117 220 pg/L D 1D 1DM2 M 3.9018 5233

118 220 pg/L D 1D 1DF1 F 2.3165 47.57

119 220 pg/L D 1D 1DF2 F 2.1282 43.91

120 220 pg/L D 1D 1DF3 F 2.7065 46.55

121 220 pgl/L D 1D 1DF4 F 3.0139 51.94

122

123

68/124



Smithers Viscient Study No. 13784.6120

Page 290

I\Toxicology\1. Ecotox Study Data\Battelle\2-ethyl parabem8120 FHM FSTRAV 3784.6120 Biologica Data

DESTS.xIsx Nuptial Tubercle Scores (Day21)
Name of Treatment| o icate 1D | Tank ID Day21 |Sex (M MR?Q?::? Rating Tﬂ:ﬂ:’;;;f
Group Animal 1D or F) (A-F) {1-3) Specified Rating

| Control A SA SAMA M A 1 2
) Control A HA HAM M B 1 2
Control A H5A HAMA M C 1 6
| Control A S5A S5AMA M C 2 1
] Control A 5A S5AM1 M D 1 4
Control A H5A HAMA M D 2 1
| Control A S5A S5AMA1 M E 1 1
] Control A 5A S5AMA M F 1 2
Control A 5A S5AM2 M A 1 1
Control A S5A S5AM2 M B 1 2
Control A DA SAMZ M B 2 1
Control A 5A S5AM2 M C 1 6
Control A DA SAMZ M D 1 8
Control A DA SAMZ M D 2 1
| Control A SA SAM2 M E 1 2
B Control A DA SAMZ M F 1 2
Control B oB SBM1 M A 1 1
| Control B 5B S5BM1 M B 1 2
B Control B oB SBM1 M C 1 4
Control B oB SBM1 M D 1 7
| Control B 5B S5BM1 M D 2 1
B Control B oB SBM1 M E 1 2
Control B oB SBM1 M F 1 2
| Control B 5B S5BM2 M A 1 2
B Control B oB SBMZ M B 1 2
Control B 5B H5BM2 M C 1 5
| Control B 5B S5BM2 M D 1 4
B Control B 5B 5BM2 M D 2 2
Control B 5B 5BM2 M E 1 2
; Control B 5B 5BM2 M F 1 2
B Control C 5C 5CM1 M A 1 2
Control C 5C 5CM1 M B 1 4
; Control C 5C 5CM1 M C 1 5
B Control C 5C 5CM1 M D 1 5
Control C 5C 5CM1 M E 1 2
Control C 5C 5CM1 M F 1 2
Control C 5C SCM2 M A 1 2
] Control C 5C S5CM2 M B 1 2
B Control C 5C SCM2 M C 1 4
Control C 5C S5CM2 M C 2 1
| Control C oC SCM2 M C 3 2
B Control C 5C SCM2 M D 1 4
Control C oC SCM2 M D 2 1
| Control C oC SCM2 M D 3 1
B Control C aC SCM2 M E 1 2
Control C oC SCM2 M F 1 2
| Control D 5D SOM1 M A 1 2
B Control D 5D SDM1 M B 1 3
Control D jsB] S50M1 M C 1 8
| Control D 5D SOM1 M D 1 6
B Control D 5D S5DM1 M E 1 2
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| 93 | Control D 5D SOM1 M F 1 2
54 Control D 50D S5DM2 M A 1 2
55 Control D 5D s5DM2 M B 1 2
| 56 | Control D 5D S5DM2 M C 1 5
57 Control D 5D 5DM2 M D 1 6
58 Control D 5D s5DM2 M E 1 1
| 59 | Control D 5D 5DM2 M F NA NA
60 14 pgll A 48 4AMA1 M A 1 1
61 14 pall A 4A 4AM1 M B 1 1
62 14 pgll A 4A 4AMA1 M C 1 7
63 14 pagil A 4A 4AM1 M D 1 4
64 14 pall A 4A 4AM1 M D 2 1
63 14 pall A 4A 4AM1 M E 1 2
66 14 pagil A 4A 4AM1 M F NA MNA,
i 14 pgll A 4A AAM2 M A 1 2
68 14 pa/ll A 4A 4AM2Z M B 1 1
59 14 pgll A 4A 4AM2 M C 1 5]
70 14 pglL A aA AAM2 M C 2 1
71 14 pall A 4A 4AM2 M D 1 2
72 14 pgll A 4A 4AM2 M E 1 2
| 73] 14 pgll A 4A AAM2 M F 1 1
74 14 pgll B 4B 4BM1 M A 1 2
75 14 pglL B 4B 4BM1 M B 1 2
| 76| 14 pglL B 4B 4BM1 M C 1 4
771 14ugh B 4B 4BM1 M c 2 2
78 14 palL B 4B 4BM1 M D 1 5
| 79| 14 pglL B 4B 4BM1 M D 2 1
80 14 pgll B 4B 4BM1 M E 1 2
81 14 palL B 4B 4BM1 M F 1 2
| 82 | 14 pgll B 4B 4BM2 M A 1 2
83 14 pgll B 4B 4BM2 M B 1 3
84 14 palL B 4B 4BM2 M C 1 5
| 85 | 14 pgll B 4B 4BM2 M C 2 3
86 14 pa/l B 4B 4BM?2 M D 1 4
87 14 pall B 48 4BM2 M E 1 2
88 14 pglL B 4B 4BM2 M F 1 3
89 14 pall C 4C 4CM1 M A 1 2
ﬂ 14 pgiL C 4C 4CM1 M B 1 2
91 14 pa/ll C 4C 4CM1 M C 1 ]
92 14 pa/ll C 4c 4CM1 M D 1 ]
| 93 | 14 pglL C 4C 4CM1 M E NA NA
94 14 pa/ll C 4C 4CM1 M F NA NA
95 14 pgll C 4C 4CM2 M A 1 2
| 96 | 14 pglL C 4C 4CM2 M B 1 1
97 14 pgll C 4C 4CM2 M C 1 4
98 14 pg/lL C 4C 4CM2 M D 1 5]
| 99 | 14 pglL C 4C 4CM2 M E 1 1
100 14 pgll C 4C 4CM2 M F NA NA
101 14 palL D 4D 4DM1 M A 1 2
1102 14 pglL D 4D 4DM1 M B 2 2
103 14 pgll D 4D 4DM1 M C 2 4
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1104 14 pglL D 4D 4DM1 M C 3 1
105 14 pglL D 4D 4DM1 M D 1 5
106 14 palL D 4D 4DM1 M D 2 1
1107] 14 pgll D 4D 4DM1 M D 3 1
108 14 pgll D 4D 4DMA1 M E 1 2
109 14 pglL D 4D 4DM1 M F NA MNA
1110] 14 pgll D 4D 4DM2 M A 1 2
111 14 pall D 4D 4DM2 M B 1 2
112 14 pall D 40 4DM2 M C 1 7
113 14 pgll D 4D 4DM2 M D 1 5
114 14 pagil D 4D 4DM2 M E 1 2
[115] 14 poil D 4D 4DM2 M F 1 2
1186 35 pglL A 3A 3AM M A NA MNA,
117 35 pa/lL A 3A 3AMI M B 1 2
ﬁ 35 pg/ll A 3A 3AMA M C 1 4
119 35 pglb A 3A 3AM1 M C 2 1
120 35 pglL A 3A 3AMA M D 1 2
121] 35 pg/ll A 3A 3AMA M E 1 2
122 35 pgiL A 3A 3AM M F 1 3
123 35 pglL A 3A 3AMZ M A 1 2
124 35 pg/lL A 3A 3AM2 M B 1 2
129 35 pglL A 3A 3AMZ M C 1 2
126 35 pglL A 3A 3AMZ M D 1 3
1127 35 pg/lL A 3A 3AM2 M E 1 2
128 35 pglL A 3A 3AMZ M F 1 1
129 35 pglL B 3B 3BM1 M A 1 2
130 35 pg/lL B 3B 3BM1 M B 1 2
131 35 pgll B 3B 3BM1 M C 1 3
132 35 pglL B 3B 3BM1 M C 2 1
1133 35 pg/lL B 3B 3BM1 M D 1 4
134 35 pgll B 3B 3BM1 M D 2 1
135 35 pall B 3B 3BM1 M E 1 2
1386 35 pg/lL B 3B 3BM1 M F 1 2
137 35 pgll B 3B 3BM2 M A NA NA
138 35 pall B 3B 3BM2 M B 1 1
139 35 po/lL B 3B 3BM2 M C 1 5
140 35 pglL B 3B 3BMZ M D 1 ]
ﬂ 35 pg/lL B 3B 3BM2 M E 1 2
142 35 pglb B 3B 3BMZ M F 1 1
143 35 pglL C 3C 3CM1 M A NA MNA
144 35 pg/ll C 3C 3CM1 M B NA NA
145 35 pglb C 3C 3CM1 M C 1 3
146 35 pglL C 3C 3CM1 M D 1 4
147] 35 pg/ll C 3C 3CM1 M E 1 1
148 35 pglL C 3C 3CM1 M F NA NA
149 35 pall C 3C 3CM2 M A 1 1
150 35 pg/lL C 3C 3CM2 M B 1 3
151 35 pgll C 3C 3CM2 M C 1 7
152 35 pgll C 3C 3CM2 M D 1 5]
1 153] 35 pg/lL C 3C 3CM2 M E 1 2
154 35 pgll C 3C 3CM2 M F NA NA
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155 35 pg/lL D 3D 3DM1 M A NA NA
158 35 pgll D 3D 3DM1 M B 1 3
157 35 pglL D 3D 3DM1 M C 1 6
158 35 pg/ll D 3D 3DM1 M D 1 5
159 35 pgll D 3D 3DMA1 M E 1 1
160 35 pall D 3D 3DM1 M F 1 1
161 35 pg/lL D 3D 3DM2 M A NA NA
162 35 pgll D 3D 3DM2 M B 1 2
163 35 pall D 3D 3DM2 M C 1 3
164 35 pg/lL D 3D 3DM2 M C 2 2
165 35 pa/lL D 3D 3DM2 M D 1 10
166 35 pall D 3D 3DM2 M E 1 1
167 35 pglL D 3D 3DM2 M F NA MNA,
168 88 pa/lL A 2A 2AM1 M A NA MNA,
@ 88 pg/lL A 2A 2AM1 M B 1 2
170 88 pg/L A 2A 2AM1 M C 1 4
171 88 pglL A 2A 2AM1 M D 1 2
1172 88 pg/lL A 2A 2AM1 M E NA NA
173 88 pglL A 2A 2AM1 M F NA NA
174 88 pglL A 2A 2AMZ M A 1 2
1175 88 pg/L A 2A 2AM2 M B 1 4
176 88 pgll A 2A 2AM2Z M C 1 5]
177 88 pglL A 2A 2AMZ M C 2 1
1178 88 pg/L A 2A 2AM2 M D 1 6
179 88 pgll A 2A 2AM2Z M E 1 2
180 88 pglL A 2A 2AM2 M F 1 2
181 88 pg/L B 2B 2BM1 M A NA NA
182 88 pgll B 2B 2BM1 M B 1 4
183 88 pglL B 2B 2BM1 M C 1 5
EE 88 pg/L B 2B 2BM1 M D 1 6
185 88 pgll B 2B 2BM1 M D 2 1
186 88 pall B 2B 2BM1 M E 1 2
[187] 88 gL B 28 2BM1 M F 1 4
188 88 pg/ll B 2B 2BM?2 M A 1 2
189 88 pall B 2B 2BM2 M B 1 6
190 88 pg/L B 2B 2BM2 M C 2 3
191 88 pg/L B 2B 2BMZ M D 1 7
E 88 pg/lL B 2B 2BM2 M E 1 1
193] 88 pg/L B 2B 2BMZ M F 1 1
194 88 pg/L C 2C 2CM1 M A 1 2
195 88 pg/lL C 2C 2CM1 M B 1 2
1986 88 pg/ll C 2C 2CM1 M C 1 4
197 88 pall C 2C 2CM1 M D 1 6
198 88 pg/L C 2C 2CM1 M D 2 2
199 88 pgll C 2C 2CM1 M E 1 1
200 88 pa/ll C 2C 2CM1 M F 1 4
201 88 pg/L C 2C 2CM2 M A NA MNA,
202 88 pa/lL C 2C 2CM2 M B 1 1
@ 88 pg/lL C 2C 2CM2 M C 1 3
204 88 pg/L C 2C 2CM2 M D 1 ]
205 88 palL C 2C 2CM2 M E 1 2
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I\Toxicology\1. Ecotox Study Data\Battelle\2-ethyl parabem8120 FHM FSTRAV 3784.6120 Biologica Data

DESTS xlsx Nuptial Tubercle Scores (Day21)
Mappin Number of
Name of Treatment Replicate 1D Tank ID Day 21 Sex (M R:];?m? Rating Tubercles of
Group Animal 1D or F) (A-F) (1-3) Specified Rating

| 206 88 pg/L C 2C 2CM2 M F 1 3
207 88 pglL D 2D 2DM1 M A 1 1
208 88 pglL D 2D 2DM1 M B 1 2
| 209 88 pg/L D 2D 2DM1 M C 1 2
210 88 pg/L D 2D 2DM1 M C 2 2
211 88 pa/l D 2D 2DM1 M D 1 3
212 88 pg/L D 2D 2DMA1 M D 2 2
213 88 pg/lL D 2D 2DM1 M E 1 2
214 88 pall D 2D 2DM1 M F MA A
[215] 88 ugll D 2D 2DM2 M A NA NA
216 88 pa/lL D 2D 2DM2 [l B A, MA
217 88 pall D 2D 2DM2 M C 1 4
218 88 pg/L D 2D 2DM2 M D 1 2
219 88 pa/lL D 2D 2DM2 [l E A, MA
220 88 pg/lL D 2D 2DmM2 M F NA NA
221 220 pg/L A 1A 1AM M A 1 2
222 220 pg/L A 1A 1AM M B 1 4
| 223] 220 pg/L A 1A 1AM M C 1 2
224 220 pg/L A 1A 1AM M C 3 2
225 220 pg/L A 1A 1AM M D 1 4
| 226 220 pg/L A 1A 1AM M D 2 1
227 220 pg/l A 1A 1AM M E 1 2
228 220 pg/L A 1A 1AM M F A, MA
| 229 220 pg/L A 1A 1AM2 M A 1 2
230 220 pg/l A 1A 1AM2 M B 1 2
231 220 pg/L A 1A 1AM2 M C 1 3
232 220 pg/L A 1A 1AM2 M C 2 2
233 220 g/l A 1A 1AM2 M D 1 4
234 220 pg/L A 1A 1AM2 M D 2 1
| 235 220 po/L A 1A 1AM2 M E 1 2
236 220 g/l A 1A 1AM2 M F 1 2
237 220 pg/l B 1B 1BM1 [ A MA A
| 238 220 po/L B 1B 1BM1 M B 1 3
239 220 pg/L B 1B 1BM1 M C 1 3
240 220 pg/l B 1B 1BM1 M C 2 1
241 220 po/L B 1B 1BM1 M D 1 5
242 220 pg/L B 1B 1BM1 M E 1 2
243 220 pg/L B 1B 1BM1 M F 1 2
244 220 pg/L B 1B 1BM2 M A 1 2
245 220 pg/L B 1B 1BMZ2 M B 1 2
| 246 220 pg/L B 1B 1BM2 M C 1 3
247 220 pg/L B 1B 1BM2 M D 1 4
248 220 pg/L B 1B 1BMZ2 M D 2 2
| 249 220 pg/L B 1B 1BM2 M E 1 2
250 220 pg/l B 1B 1BMZ2 M F A, MA
251 220 pg/L C 1C 1CM1 M A 1 2
1252 220 pg/L C 1C 1CM1 M B 2 2
253 220 g/l C 1C 1CM1 M C 1 3
254 220 pg/L C 1C 1CM1 M C 2 2
| 255 220 pg/L C 1C 1CM1 M D 1 5
256 220 g/l C 1C 1CM1 M D 3 1
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IAToxicology\1. Ecotox Study Data\Battelle\2-ethyl paraben\6120 FHM FSTRAV13784.6120 Biclogica Data

DESTS xlsx Nuptial Tubercle Scores (Day21)
Mappin: . Number of
Name of Treatment Replicate ID Tank ID Day 21 Sex M Repg‘;cm!;l Rating Tubercles of
Group Animal ID or F) (A-F) (1-3) Specified Rating
297 220 ug/L C 1C 1CM1 M E 1 2
258 220 ug/L C 1C 1CM1 M F NA NA
259 220 pg/lL C 1C 1CM2 M A NA NA
260 220 pg/L C 1C 1CM2 M B 1 2
261 220 pg/lL C 1C 1CM2 M C 1 6
262 220 ug/L C 1C 1CM2 M D 1 5
263 220 pg/lL C 1C 1CM2 M E 1 3
264 220 ug/L C 1C 1CM2 M F NA NA
265 220 pg/L D 1D 1DM1 M A 1 1
266 220 pg/l D 1D 1DM1 M B 1 2
267 220 g/l D 1D 1DM1 M C 1 7
268 220 ug/L D 1D 1DM1 M D 1 6
269 220 pg/L D 1D 1DM1 M D 2 1
270 220 ug/L D 1D 1DM1 M E NA NA
271 220 g/l D 1D 1DM1 M F NA NA
272 220 pg/L D 1D 1DM2 M A NA NA
273 220 pg/L D 1D 1DM2 M B 1 2
274 220 ug/L D 1D 1DM2 M C 1 6
275 220 pg/l D 1D 1DM2 M D 1 4
276 220 g/l D 1D 1DM2 M E 1 3
277 220 pg/L D 1D 1DM2 M F 1 2
278
279
280kd rating 1-3 for entire row on tubercle map.
281)mined and found not to have any tubercles
282
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Left Testis Weight |Right Testis Weight
Group (mg) (mg)
Control A 5A 5AM1 NA NA
Control A 5A 5AM2 NA NA
Control B 5B 5BM1 NA NA
Control B 5B 5BM2 NA NA
Control C 5C 5CM1 NA NA
Control C 5C 5CM2 NA NA
Control D 5D 5DM1 NA NA
Control D 5D 5DM2 NA NA
14 pg/L A 4A 4AM1 NA NA
14 pg/L A 4A 4AM2 NA NA
14 pg/L B 4B 4BM1 NA NA
14 pg/L B 4B 4BM2 NA NA
14 pg/L C 4C 4CM1 NA NA
14 pg/L C 4C 4CM2 NA NA
14 pg/L D 4D 4DM1 NA NA
14 pg/L D 4D 4DM2 NA NA
35 pg/L A 3A 3AM1 NA NA
35 pg/lL A 3A 3AM2 NA NA
35 pg/L B 3B 3BM1 NA NA
35 pg/L B 3B 3BM2 NA NA
35 pg/lL C 3C 3CM1 NA NA
35 pg/lL C 3C 3CM2 NA NA
35 pg/L D 3D 3DM1 NA NA
35 pg/L D 3D 3DM2 NA NA
88 pg/L A 2A 2AM1 NA NA
88 pg/L A 2A 2AM2 NA NA
88 pg/L B 2B 2BM1 NA NA
88 pg/L B 2B 2BM2 NA NA
88 g/l C 2C 2CM1 NA NA
88 g/l C 2C 2CM2 NA NA
88 pg/L D 2D 2DM1 NA NA
88 pg/L D 2D 2DM2 NA NA

220 pg/L A 1A 1AM1 NA NA
220 pg/L A 1A 1AM2 NA NA
220 pg/L B 18 1BM1 NA NA
220 pg/L B 18 1BM2 NA NA
220 pg/L C 1C 1CM1 NA NA
220 pg/L C 1C 1CM2 NA NA
220 pg/L D 1D 1DM1 NA NA
220 pg/L D 1D 1DM2 NA NA
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Name of Treatment

Total Teste Weight

Replicate ID | Tank ID | Day 21 Animal ID GSI (%)

Group (g)

Control A 5A 5AM1 0.0744 1.63959715274258
Control A 5A 5AM?2 0.0287 0.684637404580153
Control B 5B 5BM1 0.0288 0.58287795992714
Control B 5B 5BM2 0.0563 1.06833146739027
Control C 5C 5CM1 0.0373 0.739800472044269
Control C 5C 5CM2 0.0552 1.34457056559653
Control D 5D 5DM1 0.0561 1.64680326425175
Control D 5D 5DM2 0.0548 1.62751329036857
14 pg/L A 4A 4AM1 0.0554 1.33105884048918
14 pg/L A 4A 4AM2 0.0803 2.02731702390871
14 pg/L B 4B 4BM1 0.0521 1.32891212855503
14 pg/L B 4B 4BM?2 0.071 1.44068828375472
14 pg/L C 4C 4CM1 0.0634 1.44649783253479
14 pg/L C 4C 4CM2 0.0445 1.14149394623435
14 pg/L D 4D 4DM1 0.0974 2.04068805128957
14 pg/L D 4D 4DM2 0.0653 1.80187637969095
35 pg/L A 3A 3AM1 0.036 0.783102390637576
35 ug/L A 3A 3AM2 0.0694 1.48946216251019
35 ug/L B 3B 3BM1 0.1019 1.81507276322118
35 pg/L B 3B 3BM2 0.0679 1.62634730538922
35 ug/L C 3C 3CM1 0.0722 1.347291421747

35 ug/L C 3C 3CM2 0.0678 1.53272295693455
35 pg/L D 3D 3DM1 0.0342 0.854487307615431
35 pg/L D 3D 3DM2 0.0533 1.27268385864374
88 pg/L A 2A 2AM1 0.038 0.911511429873588
88 pg/L A 2A 2AM2 0.0664 1.73151142171691
88 pg/L B 2B 2BM1 0.048 1.27683345303647
88 pg/L B 2B 2BM2 0.0865 1.86744386873921
88 pg/L C 2C 2CM1 0.0686 1.46159582401193
88 pg/L C 2C 2CM2 0.067 1.58298877731837
88 ug/L D 2D 2DM1 0.0416 1.11402710085159
88 ng/L D 2D 2DM2 0.0827 2.1288097199341

220 pg/L A 1A 1AM1 0.0918 2.10589098917233
220 pg/L A 1A 1AM2 0.0603 1.61779304053873
220 pg/L B 1B 1BM1 0.0694 1.88448692535368
220 pg/L B 1B 1BM2 0.0982 2.65211872417425
220 pg/L C 1C 1CM1 0.1022 2.1548906740886

220 pg/L C 1C 1CM2 0.1001 2.34026137984242
220 pg/L D 1D 1DM1 0.0704 1.7320277518083

220 pg/L D 1D 1DM2 0.0773 1.9811369111692
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Gonadal Staging Slide Number/Section ID
Group Overall
Control A 5A 5AM1 1.5
Control A 5A 5AM?2 1.5
Control B 5B 5BM1 2
Control B 5B 5BM?2 1.5
Control C 5C 5CM1 1.5
Control C 5C 5CM?2 2
Control D 5D 5DM1 2
Control D 5D 5DM2 1.5
14 pg/L A 4A 4AM1 1.5
14 pg/L A 4A 4AM2 3
14 ug/L B 4B 4BM1 2
14 pg/L B 4B 4BM2 1.5
14 pg/L C 4c 4CM1 2
14 pg/L C 4C 4CM2 1.5
14 pg/L D 4D 4DM1 2.5
14 pg/L D 4D 4DM2 1.5
35 pg/L A 3A 3AM1 1.5
35 pg/L A 3A 3AM2 1.5
35 pg/L B 3B 3BM1 2.5
35 pg/l B 3B 3BM2 2
35 pg/L C 3C 3CM1 2.5
35 pg/L C 3C 3CM2 2
35 pg/L D 3D 3DM1 1.5
35 pg/L D 3D 3DM?2 1.5
88 pg/L A 2A 2AM1 P
88 pg/L A 2A 2AM2 2.5
88 pg/L B 28 2BM1 1.5
88 pg/L B 2B 2BM?2 2.5
88 ug/L C 2C 2CM1 3
88 ug/L C 2C 2CM2 1.5
88 pg/L D 2D 2DM1 1.5
88 ug/L D 2D 2DM2 2

220 pg/L A 1A 1AM1 2
220 pg/L A 1A 1AM2 2
220 pg/L B 1B 1BM1 1.5
220 pg/L B 1B 1BM2 2.5
220 pg/L C 1C 1CM1 2
220 pg/L C 1C 1CM2 3
220 pg/L D 1D 1DM1 2
220 pg/L D 1D 1DM2 2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Indicate Lef'F or Right| Gonadal Sil:aging by
Group Testis Section
Control A S5A 5AM1
Control A S5A 5AM2
Control B 5B 5BM1
Control B 5B 5BM2
Control C 5C 5CM1
Control C 5C 5CM2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM?2
14 pg/L C 4C 4CM1
14 pg/L C 4C 4CM?2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 28 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM?2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Cellular Infiltrate: Follicle Numbers,
Group Macrophages, Perifollicular Increased
Control A 5A 5AM1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4CM1
14 pg/L C 4C 4CM?2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM?2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Follicular Cells, R Phenotype
Group Hypertrophy/Hyperplasia
Control A 5A 5AM1 1
Control A 5A 5AM?2 2
Control B 5B 5BM1 1
Control B 5B 5BM?2 1
Control C 5C 5CM1 1
Control C 5C 5CM?2 1
Control D 5D 5DM1 1
Control D 5D 5DM2 1
14 pg/L A 4A 4AM1 1
14 pg/L A 4A 4AM2 1
14 pg/L B 4B 4BM1 1
14 pg/L B 4B 4BM?2 1
14 pg/L C 4c 4CM1 1
14 pg/L C 4C 4CM?2 1
14 pg/L D 4D 4DM1 1
14 pg/L D 4D 4DM?2 1
35 pg/L A 3A 3AM1 1
35 pg/L A 3A 3AM2 1
35 pg/L B 3B 3BM1 1
35 pg/L B 3B 3BM2 1
35 pg/L C 3C 3CM1 1
35 pg/L C 3C 3CM2 1
35 pg/L D 3D 3DM1 1
35 pg/L D 3D 3DM2 1
88 pg/L A 2A 2AM1 1
88 pg/L A 2A 2AM2 1
88 pg/L B 2B 2BM1 1
88 pg/L B 2B 2BM2 1
88 ug/L C 2C 2CM1 1
88 ug/L C 2C 2CM2 1
88 g/l D 2D 2DM1 1
88 ug/L D 2D 2DM2 1
220 ug/L A 1A 1AM1 1
220 pg/L A 1A 1AM2 1
220 pg/L B 1B 1BM1 1
220 pg/L B 1B 1BM?2 1
220 pg/L C 1C 1CM1 1
220 pg/L C 1C 1CM2 1
220 pg/L D 1D 1DM1 1
220 pg/L D 1D 1DM2 1
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal D | Follectlng Ducts,. Hlstlocytles,
Group Histiocytes, Intraluminal Intraluminal
Control A 5A 5AM1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4CM1
14 pg/L C 4C 4CM?2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM?2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Mineralization Mmeralllzatlon,
Group Collecting Ducts
Control A 5A 5AM1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2 2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1 1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4CM1
14 pg/L C 4C 4CM?2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2 1
220 pg/L B 1B 1BM1 1
220 pg/L B 1B 1BM?2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Severity Scoring Increased Proportion of
Replicate ID | Tank ID | Day 21 Animal ID Spermatogonia
Group Method R
(Spermatogonia, Increased)
Control A 5A 5AM1 1
Control A 5A 5AM?2 1
Control B 5B 5BM1 1
Control B 5B 5BM?2 1
Control C 5C 5CM1 1
Control C 5C 5CM?2 1
Control D 5D 5DM1 1
Control D 5D 5DM2 1
14 pg/L A 4A 4AM1 1
14 pg/L A 4A 4AM2 1
14 ug/L B 4B 4BM1 1
14 pg/L B 4B 4BM?2 1
14 pg/L C 4c 4CM1 1
14 pg/L C 4C 4CM?2 1
14 pg/L D 4D 4DM1 1
14 pg/L D 4D 4DM?2 1
35 pg/L A 3A 3AM1 1
35 pg/L A 3A 3AM2 1
35 pg/L B 3B 3BM1 1
35 pg/l B 3B 3BM2 1
35 pg/L C 3C 3CM1 1
35 pg/L C 3C 3CM2 1
35 pg/L D 3D 3DM1 1
35 pg/L D 3D 3DM2 1
88 pg/L A 2A 2AM1 1
88 pg/L A 2A 2AM2 1
88 pg/L B 2B 2BM1 1
88 pg/L B 2B 2BM2 1
88 ug/L C 2C 2CM1 1
88 ug/L C 2C 2CM2 1
88 pg/L D 2D 2DM1 1
88 ug/L D 2D 2DM2 1
220 ug/L A 1A 1AM1 1
220 pg/L A 1A 1AM2 1
220 pg/L B 1B 1BM1 1
220 pg/L B 1B 1BM?2 1
220 pg/L C 1C 1CM1 1
220 pg/L C 1C 1CM2 1
220 pg/L D 1D 1DM1 1
220 pg/L D 1D 1DM2 1
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Name of Treatment Presence of Testis Increased Testicular
Replicate ID | Tank ID | Day 21 Animal ID Degeneration (Testicular
Group ova .
Degeneration)
Control A 5A 5AM1 1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2 1
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 pg/L B 4B 4BM1 1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4CM1
14 pg/L C 4C 4CM?2 1
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2 1
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2 1
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2
220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM?2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2 2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Interstitial Cell Hypertrophy/
Replicate ID | Tank ID | Day 21 Animal ID Hyperplasia (Interstitial Cells,
Group
Increased)
Control A 5A 5AM1
Control A 5A 5AM2
Control B 5B 5BM1 2
Control B 5B 5BM?2 1
Control C 5C 5CM1 1
Control C 5C 5CM2
Control D 5D 5DM1
Control D 5D 5DM2 2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 pg/L B 4B 4BM1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4cM1
14 pg/L C 4c 4CM2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM2
35 pg/L A 3A 3AM1
35 pg/lL A 3A 3AM2
35 pg/L B 3B 3BM1 2
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/lL C 3C 3CM2
35 pg/l D 3D 3DM1
35 pg/L D 3D 3DM2
88 g/l A 2A 2AM1
88 g/l A 2A 2AM2
88 g/l B 2B 2BM1
88 g/l B 2B 2BM2
88 pg/L C 2C 2CM1
88 ug/L C 2C 2CM2 2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2
220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM2
220 pg/L C 1C 1cM1
220 pg/L C 1C 1CM2 2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Decreased Proportion of Increased Vascular or
Replicate ID | Tank ID | Day 21 Animal ID . Interstitial Proteinaceous
Group Spermatogonia X
Fluid
Control A 5A 5AM1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM2
14 pg/L C 4ac 4CM1
14 pg/L C ac 4CM2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM?2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM?2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2
220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Asynchronous Gonad
Group Development
Control A 5A 5AM1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4CM1
14 pg/L C 4C 4CM?2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM?2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Altered Proportions of .
Group Spermatocytes or Spermatids
Control A 5A 5AM1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM2
14 pg/L C 4ac 4CM1
14 pg/L C ac 4CM2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM?2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM?2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Granulom.atous Inflammation Comments
Group (Inflammation, Granulomatous)
Control A 5A 5AM1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4CM1
14 pg/L C 4C 4CM?2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM?2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2 2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID | Not remarkable Col!ectm.g Dl:ICtS,
Group Mineralization
Control A 5A 5AM1 X
Control A 5A 5AM?2 2
Control B 5B 5BM1 X
Control B 5B 5BM?2 2
Control C 5C 5CM1 X
Control C 5C 5CM?2 2
Control D 5D 5DM1 X
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 pg/L B 4B 4BM1 1
14 pg/L B 4B 4BM2
14 pg/L C 4ac 4CM1
14 pg/L C ac 4CM2
14 pg/L D 4D 4DM1 2
14 pg/L D 4D 4DM2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1 1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2 1
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM?2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM?2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1 X 1
220 pg/L A 1A 1AM2 1
220 pg/L B 1B 1BM1 1
220 pg/L B 1B 1BM2 X

220 pg/L C 1C 1CM1 X 1
220 pg/L C 1C 1CM2

220 pg/L D 1D 1DM1 2
220 pg/L D 1D 1DM2 X
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Collecting Ducts, Proteinaceous FIuic‘i,.
Group Oocyte Intravascular/Interstitial
Control A 5A 5AM1
Control A 5A 5AM?2 2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4CM1
14 pg/L C 4C 4CM?2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2 1
88 g/l D 2D 2DM1 1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1 2
220 pg/L A 1A 1AM2 2
220 pg/L B 1B 1BM1 2
220 pg/L B 1B 1BM?2 2
220 pg/L C 1C 1CM1 1
220 pg/L C 1C 1CM2 1
220 pg/L D 1D 1DM1 2
220 pg/L D 1D 1DM2 2
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Name of Treatment Replicate ID | Tank ID | Day 21 Animal ID Interstitial Cells,
Group Decreased
Control A 5A 5AM1
Control A 5A 5AM?2
Control B 5B 5BM1
Control B 5B 5BM?2
Control C 5C 5CM1
Control C 5C 5CM?2
Control D 5D 5DM1
Control D 5D 5DM2
14 pg/L A 4A 4AM1
14 pg/L A 4A 4AM2
14 ug/L B 4B 4BM1
14 pg/L B 4B 4BM?2
14 pg/L C 4c 4CM1
14 pg/L C 4C 4CM?2
14 pg/L D 4D 4DM1
14 pg/L D 4D 4DM?2
35 pg/L A 3A 3AM1
35 pg/L A 3A 3AM2
35 pg/L B 3B 3BM1
35 pg/l B 3B 3BM2
35 pg/L C 3C 3CM1
35 pg/L C 3C 3CM2
35 pg/L D 3D 3DM1
35 pg/L D 3D 3DM2
88 pg/L A 2A 2AM1
88 pg/L A 2A 2AM2
88 pg/L B 2B 2BM1
88 pg/L B 2B 2BM2
88 ug/L C 2C 2CM1
88 ug/L C 2C 2CM2
88 pg/L D 2D 2DM1
88 ug/L D 2D 2DM2

220 ug/L A 1A 1AM1 1
220 pg/L A 1A 1AM2
220 pg/L B 1B 1BM1
220 pg/L B 1B 1BM?2
220 pg/L C 1C 1CM1
220 pg/L C 1C 1CM2
220 pg/L D 1D 1DM1
220 pg/L D 1D 1DM2
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Name of Replicate ID Tank ID Day 21 Animal | Left Ovary Weight Rig.ht Ovary Tot?I ovary
Treatment Group ID (mg) Weight (mg) weight (g)

Control A 5A SAF1 NA NA 0.2044
Control A 5A S5AF2 NA NA 0.416
Control A 5A S5AF3 NA NA 0.4466
Control A 5A S5AF4 NA NA 0.2375
Control B 5B 5BF1 NA NA 0.3195
Control B 5B 5BF2 NA NA 0.5403
Control B 5B 5BF3 NA NA 0.2892
Control B 5B 5BF4 NA NA 0.4357
Control C 5C 5CF1 NA NA 0.3614
Control C 5C 5CF2 NA NA 0.1892
Control C 5C 5CF3 NA NA 0.2222
Control C 5C 5CF4 NA NA 0.3926
Control D 5D 5DF1 NA NA 0.2838
Control D 5D 5DF2 NA NA 0.3862
Control D 5D 5DF3 NA NA 0.5241
Control D 5D 5DF4 NA NA 0.2524
14 pg/L A 4A 4AF1 NA NA 0.2171
14 pg/L A 4A 4AF2 NA NA 0.2197
14 pg/L A 4A 4AF3 NA NA 0.1857
14 pg/L A 4A 4AF4 NA NA NA
14 pg/L B 4B 4BF1 NA NA 0.269
14 pg/L B 4B 4BF2 NA NA 0.3299
14 pg/L B 4B 4BF3 NA NA 0.1923
14 pg/L B 4B 4BF4 NA NA NA
14 pg/L C 4C 4CF1 NA NA 0.3809
14 pg/L [ 4C 4CF2 NA NA 0.3582
14 pg/L C 4C 4CF3 NA NA 0.3497
14 pg/L C 4C 4CF4 NA NA 0.4713
14 pg/L D 4D 4DF1 NA NA 0.2632
14 pg/L D 4D 4DF2 NA NA 0.4231
14 pg/L D 4D 4DF3 NA NA 0.3706
14 pg/L D 4D 4DF4 NA NA 0.4504
35 pg/L A 3A 3AF1 NA NA 0.2368
35 pg/L A 3A 3AF2 NA NA 0.3012
35 pg/L A 3A 3AF3 NA NA 0.5682
35 pg/L A 3A 3AF4 NA NA NA
35 pg/L B 3B 3BF1 NA NA 0.4758
35 pg/L B 3B 3BF2 NA NA 0.3663
35 pg/L B 3B 3BF3 NA NA 0.2935
35 pg/L B 3B 3BF4 NA NA 0.2638
35 pg/L C 3C 3CF1 NA NA 0.4469
35 pg/L C 3C 3CF2 NA NA 0.2342
35 pg/L C 3C 3CF3 NA NA 0.4614
35 pg/L C 3C 3CF4 NA NA 0.2522
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Name of Replicate ID Tank ID Day 21 Animal | Left Ovary Weight Rig.ht Ovary Tot?I ovary
Treatment Group ID (mg) Weight (mg) weight (g)

35 pg/L D 3D 3DF1 NA NA 0.5077
35 pg/L D 3D 3DF2 NA NA 0.3415
35 pg/L D 3D 3DF3 NA NA 0.3666
35 pg/L D 3D 3DF4 NA NA 0.2727
88 pg/L A 2A 2AF1 NA NA 0.2696
88 g/l A 2A 2AF2 NA NA 0.4406
88 pg/L A 2A 2AF3 NA NA 0.4627
88 pg/L A 2A 2AF4 NA NA NA
88 pg/L B 2B 2BF1 NA NA 0.4313
88 pg/L B 2B 2BF2 NA NA 0.5533
88 pg/L B 2B 2BF3 NA NA 0.4544
88 pg/L B 2B 2BF4 NA NA 0.4701
88 ug/L C 2C 2CF1 NA NA 0.0398
88 ug/L C 2C 2CF2 NA NA 0.3467
88 g/l [ 2C 2CF3 NA NA 0.1938
88 ug/L C 2C 2CF4 NA NA 0.4527
88 ug/L D 2D 2DF1 NA NA 0.2671
88 pg/L D 2D 2DF2 NA NA 0.4156
88 pg/L D 2D 2DF3 NA NA 0.6135
88 pg/L D 2D 2DF4 NA NA 0.4258
220 pg/L A 1A 1AF1 NA NA 0.3427
220 pg/L A 1A 1AF2 NA NA 0.3526
220 pg/L A 1A 1AF3 NA NA 0.2865
220 pg/L A 1A 1AF4 NA NA 0.5629
220 pg/L B 1B 1BF1 NA NA 0.438
220 pg/L B 1B 1BF2 NA NA 0.4246
220 pg/L B 1B 1BF3 NA NA 0.5437
220 pg/L B 1B 1BF4 NA NA 0.398
220 pg/L C 1C 1CF1 NA NA 0.4931
220 pg/L C 1C 1CF2 NA NA 0.3416
220 pg/L C 1C 1CF3 NA NA 0.5432
220 pg/L C 1C 1CF4 NA NA 0.3903
220 pg/L D 1D 1DF1 NA NA 0.2271
220 pg/L D 1D 1DF2 NA NA 0.3902
220 pg/L D 1D 1DF3 NA NA 0.5565
220 pg/L D 1D 1DF4 NA NA 0.4282
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Trea:Ir:?ni Zfroup Replicate ID Tank ID Day ZJ;[AJAnlmaI GSI (%) Gonaocl\;'ﬂel"SatI?glng
Control A 5A SAF1 9.4612108868728 2
Control A 5A S5AF2 17.0694678101022 3
Control A 5A S5AF3 15.7032348804501 3.5
Control A 5A S5AF4 12.8831027935991 2
Control B 5B 5BF1 12.9946719811282 2.5
Control B 5B 5BF2 23.9409783764622 3.5
Control B 5B 5BF3 13.1239789435469 4
Control B 5B 5BF4 16.6075852868306 3.5
Control C 5C 5CF1 18.3163549744058 3.5
Control C 5C 5CF2 10.8536025699862 4
Control C 5C 5CF3 8.88906668800256 4
Control C 5C 5CF4 17.3670706891976 3
Control D 5D 5DF1 11.9540036224253 2.5
Control D 5D 5DF2 19.4608213655833 3.5
Control D 5D 5DF3 20.4136480486095 3.5
Control D 5D 5DF4 13.772030337753 2.5
14 pg/L A 4A 4AF1 9.27539947022131 2.5
14 pg/L A 4A 4AF2 12.2341017930727 35
14 pg/L A 4A 4AF3 11.3397655105032 2
14 pg/L A 4A 4AF4 NA
14 pg/L B 4B 4BF1 12.7409652820537 2.5
14 pg/L B 4B 4BF2 16.9946424891819 3.5
14 pg/L B 4B 4BF3 8.00849575212394 2
14 pg/L B 4B 4BF4 NA
14 pg/L C 4C 4CF1 15.2110538716505 3
14 pg/L C 4C 4CF2 14.2595541401274 3
14 pg/L C 4C 4CF3 13.1313131313131 3.5
14 pg/L C 4C 4CF4 16.5414853292152 4
14 pg/L D 4D 4DF1 12.0435618193466 2.5
14 pg/L D 4D 4DF2 16.4989861176104 3
14 pg/L D 4D 4DF3 15.3521126760563 3.5
14 pg/L D 4D 4DF4 16.1915375489808 3.5
35 pg/L A 3A 3AF1 9.80741354317664 3
35 pg/L A 3A 3AF2 10.6945036216447 4
35 pg/L A 3A 3AF3 23.1871046725158 3.5
35 pg/lL A 3A 3AF4 NA
35 pg/L B 3B 3BF1 17.6588479809976 3.5
35 pg/L B 3B 3BF2 16.3271673724092 3
35 pg/L B 3B 3BF3 14.0706649407929 2.5
35 pg/L B 3B 3BF4 13.5734499614098 2.5
35 pg/L C 3C 3CF1 18.6877979426278 3.5
35 pg/L C 3C 3CF2 11.9807652956824 2.5
35 pg/L C 3C 3CF3 18.2414801929311 3.5
35 pg/L C 3C 3CF4 11.6258700963444 2.5
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Trea:Ir:?ni Zfroup Replicate ID Tank ID Day ZJ;[AJAnlmaI GSI (%) Gonaocl\;'ﬂel"SatI?glng
35 pg/L D 3D 3DF1 16.9555488761981 4
35 pg/L D 3D 3DF2 13.3200717684687 4
35 pg/L D 3D 3DF3 13.920637934308 2.5
35 pg/L D 3D 3DF4 11.5335814582981 3
88 pg/L A 2A 2AF1 11.389945078158 2.5
88 ug/L A 2A 2AF2 17.8735142590564 3.5
88 pg/L A 2A 2AF3 19.6042708245064 3
88 pg/L A 2A 2AF4 NA
88 pg/L B 2B 2BF1 16.7840603961552 3
88 pg/L B 2B 2BF2 23.5156615240767 3.5
88 pg/L B 2B 2BF3 21.140783474458 3.5
88 pg/L B 2B 2BF4 21.807301572575 3.5
88 ug/L C 2C 2CF1 2.17035663649253 1
88 ug/L C 2C 2CF2 14.8263770099213 4
88 pg/L C 2C 2CF3 10.37806575988 3.5
88 ug/L C 2C 2CF4 20.9089649438825 3.5
88 ug/L D 2D 2DF1 12.2906313270753 3
88 pg/L D 2D 2DF2 17.1756829359011 35
88 pg/L D 2D 2DF3 25.0663942798774 3.5
88 pg/L D 2D 2DF4 18.5219017791118 3
220 pg/L A 1A 1AF1 15.8642718266827 3
220 pg/L A 1A 1AF2 14.6605130763794 3
220 pg/L A 1A 1AF3 14.0468719356737 3
220 pg/L A 1A 1AF4 23.7771394779083 3.5
220 pg/L B 1B 1BF1 17.9788194729497 3.5
220 pg/L B 1B 1BF2 20.7051250792412 3.5
220 pg/L B 1B 1BF3 21.0809972471017 3.5
220 pg/L B 1B 1BF4 19.8493840706199 3.5
220 pg/L C 1C 1CF1 18.6858160597219 35
220 pg/L C 1C 1CF2 15.278647463995 3
220 pg/L C 1C 1CF3 20.7740553770843 3.5
220 pg/L C 1C 1CF4 19.638723960954 3
220 pg/L D 1D 1DF1 9.80358299158213 2.5
220 pg/L D 1D 1DF2 18.3347429752843 3.5
220 pg/L D 1D 1DF3 20.561610936634 3.5
220 pg/L D 1D 1DF4 14.2075052257872 3.5
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Name of Replicate ID Tank ID Day 21 Animal Slide N_umber/ Indicate Left or Right
Treatment Group ID Section ID Ovary
Control A 5A S5AF1
Control A 5A S5AF2
Control A 5A 5AF3
Control A S5A S5AF4
Control B 5B 5BF1
Control B 5B 5BF2
Control B 5B 5BF3
Control B 5B 5BF4
Control C 5C 5CF1
Control C 5C 5CF2
Control C 5C 5CF3
Control C 5C 5CF4
Control D 5D 5DF1
Control D 5D 5DF2
Control D 5D 5DF3
Control D 5D SDF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 4B 4BF1
14 pg/L B 4B 4BF2
14 pg/L B 4B 4BF3
14 pg/L B 4B 4BF4
14 pg/L C 4C 4CF1
14 pg/L C 4C 4CF2
14 pg/L C 4C 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 pg/L A 3A 3AF1
35 pg/L A 3A 3AF2
35 pg/L A 3A 3AF3
35 pg/lL A 3A 3AF4
35 pg/L B 3B 3BF1
35 pg/L B 3B 3BF2
35 pg/L B 3B 3BF3
35 pg/L B 3B 3BF4
35 pg/L C 3C 3CF1
35 pg/L C 3C 3CF2
35 pg/L C 3C 3CF3
35 pg/L C 3C 3CF4
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Name of Replicate ID Tank ID Day 21 Animal Slide N_umber/ Indicate Left or Right
Treatment Group ID Section ID Ovary
35 pg/L D 3D 3DF1
35 pg/L D 3D 3DF2
35 pg/L D 3D 3DF3
35 pg/L D 3D 3DF4
88 pg/L A 2A 2AF1
88 g/l A 2A 2AF2
88 ug/L A 2A 2AF3
88 ug/L A 2A 2AF4
88 ng/L B 2B 2BF1
88 ug/L B 2B 2BF2
88 ug/L B 2B 2BF3
88 ug/L B 2B 2BF4
88 ug/L C 2C 2CF1
88 ug/L C 2C 2CF2
88 pg/L C 2C 2CF3
88 ug/L C 2C 2CF4
88 ug/L D 2D 2DF1
88 ug/L D 2D 2DF2
88 ng/L D 2D 2DF3
88 ug/L D 2D 2DF4
220 pg/L A 1A 1AF1
220 pg/L A 1A 1AF2
220 pg/L A 1A 1AF3
220 pg/L A 1A 1AF4
220 pg/L B 1B 1BF1
220 pg/L B 18 1BF2
220 pg/L B 1B 1BF3
220 pg/L B 1B 1BF4
220 pg/L ¢ 1c 1CF1
220 pg/L C 1C 1CF2
220 pg/L C 1C 1CF3
220 pg/L C 1C 1CF4
220 pg/L D 1D 1DF1
220 pg/L D 1D 1DF2
220 pg/L D 1D 1DF3
220 pg/L D 1D 1DF4
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Name of X Day 21 Animal | Gonadal Staging Cellular Infiltrate,
Treatment Group Replicate ID Tank ID b by Section Mac‘ropr\ages,
Perifollicular
Control A SA SAF1
Control A SA SAF2
Control A SA SAF3
Control A SA SAF4
Control B 5B SBFL
Control B 5B SRF2
Control B 5B SBF3
Control B 5B SBF4
Control C 5C SCF1
Control C 5C SCF2
Control C 5C SCF3
Control C 5C SCF4
Control D 5D SDF1
Control D 5D SDF2
Control D 5D SDF3
Control D 5D SDF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 48 4BF1
14 pg/L B 48 4BF2
14 pg/L B 48 4BF3
14 pg/L B 48 4BF4
14 pg/L c 4C 4CF1
14 pg/L c 4c 4CF2
14 pg/L ¢ ac 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 g/l A 3A 3AF1
35 g/l A 3A 3AF2
35 g/l A 3A 3AF3
35 pe/L A 3A 3AF4
35 pe/L B 3B 3BF1
35 pg/L B 38 3BF2
35 pe/L B 3B 3BF3
35 pe/L B 38 3BF4
35 pe/L C 3C 3CF1
35 pe/L C 3C 3CF2
35 pe/L C 3C 3CF3
35 pg/l C 3C 3CF4
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Name of X Day 21 Animal | Gonadal Staging Cellular Infiltrate,
Treatment Group Replicate ID Tank ID b by Section Mac‘ropr\ages,
Perifollicular
35 pg/L D 3D 3DF1
35 g/l D 3D 3DF2
35 pg/L D 3D 3DF3
35 pe/L D 3D 3DF4
88 pg/L A 2A 2AF1
88 g/l A 2A 2AF2
88 pe/L A 2A 2AF3
88 pe/L A 2A 2AF4
88 pe/L B 28 2BF1
88 pe/L B 2B 2BF2
88 pe/L B 28 2BF3
88 g/l B 28 2BF4
88 ug/L c 2C 2CF1
88 pg/L C 2C 2CF2
88 g/l c 2C 2CF3
88 g/l < 2C 2CF4
88 ug/L D 20 2DF1
88 g/l D 2D 2DF2
88 g/l D 2D 2DF3
88 g/l D 2D 2DF4
220 pe/L A 1A 1AF1
220 pe/L A 1A 1AF2
220 pe/L A 1A 1AF3
220 pe/L A 1A 1AF4
220 pe/L B 18 1BF1
220 pg/L B 1B 1BF2
220 pg/L B 1B 1BF3
220 pg/L B 1B 1BF4
220 pg/L c 1€ 1CF1
220 pg/L c 1C 1CF2
220 pe/L c 1C 1CF3
220 pe/L < 1C 1CF4
220 pe/L D 1D 1DF1
220 pe/L D 1D 1DF2
220 pe/L D 1D 1DF3
220 pg/L D 1D 1DF4
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Name of Replicate ID Tank ID Day 21 Animal Follicle Numbers, Follicular Cells,
Treatment Group ID Increased Hypertrophy/Hyperplasia
Control A 5A S5AF1
Control A 5A S5AF2
Control A 5A 5AF3
Control A S5A S5AF4
Control B 5B 5BF1
Control B 5B 5BF2
Control B 5B 5BF3
Control B 5B 5BF4
Control C 5C 5CF1
Control C 5C 5CF2
Control C 5C 5CF3
Control C 5C 5CF4
Control D 5D 5DF1
Control D 5D 5DF2
Control D 5D 5DF3
Control D 5D SDF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 4B 4BF1
14 pg/L B 4B 4BF2
14 pg/L B 4B 4BF3
14 pg/L B 4B 4BF4
14 pg/L C 4C 4CF1
14 pg/L C 4C 4CF2
14 pg/L C 4C 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 pg/L A 3A 3AF1
35 pg/L A 3A 3AF2
35 pg/L A 3A 3AF3
35 pg/lL A 3A 3AF4
35 pg/L B 3B 3BF1
35 pg/L B 3B 3BF2
35 pg/L B 3B 3BF3
35 pg/L B 3B 3BF4
35 pg/L C 3C 3CF1
35 pg/L C 3C 3CF2
35 pg/L C 3C 3CF3
35 pg/L C 3C 3CF4
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Name of Replicate ID Tank ID Day 21 Animal Follicle Numbers, Follicular Cells,
Treatment Group ID Increased Hypertrophy/Hyperplasia
35 pg/L D 3D 3DF1
35 pg/L D 3D 3DF2
35 pg/L D 3D 3DF3
35 pg/L D 3D 3DF4
88 pg/L A 2A 2AF1
88 g/l A 2A 2AF2
88 pg/L A 2A 2AF3
88 pg/L A 2A 2AF4
88 pg/L B 2B 2BF1
88 pg/L B 2B 2BF2
88 pg/L B 2B 2BF3
88 pg/L B 2B 2BF4
88 ug/L C 2C 2CF1
88 ug/L C 2C 2CF2
88 pg/L C 2C 2CF3
88 ug/L C 2C 2CF4
88 ug/L D 2D 2DF1
88 pg/L D 2D 2DF2
88 pg/L D 2D 2DF3
88 pg/L D 2D 2DF4
220 pg/L A 1A 1AF1
220 pg/L A 1A 1AF2
220 pg/L A 1A 1AF3
220 pg/L A 1A 1AF4
220 pg/L B 1B 1BF1
220 pg/L B 18 1BF2
220 pg/L B 1B 1BF3
220 pg/L B 1B 1BF4
220 pg/L C 1c 1CF1
220 pg/L C 1C 1CF2
220 pg/L C 1C 1CF3
220 pg/L C 1€ 1CF4
220 pg/L D 1D 1DF1
220 pg/L D 1D 1DF2
220 pg/L D 1D 1DF3
220 pg/L D 1D 1DF4
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Name of Replicate ID Tank ID Day 21 Animal Phenotype Granulosa C.ells, Ooplasm_
Treatment Group ID Hyperplasia Dysgenesis

Control A 5A S5AF1 5

Control A 5A S5AF2 5

Control A 5A 5AF3 5

Control A S5A S5AF4 5

Control B 5B 5BF1 5

Control B 5B 5BF2 5

Control B 5B 5BF3 5

Control B 5B 5BF4 5

Control C 5C 5CF1 5

Control C 5C 5CF2 5

Control C 5C 5CF3 5

Control C 5C 5CF4 5

Control D 5D 5DF1 5

Control D 5D 5DF2 5

Control D 5D 5DF3 5

Control D 5D SDF4 5 2

14 pg/L A 4A 4AF1 5

14 pg/L A 4A 4AF2 5

14 pg/L A 4A 4AF3 5

14 pg/L A 4A 4AF4

14 pg/L B 4B 4BF1 5 2

14 pg/L B 4B 4BF2 5

14 pg/L B 4B 4BF3 5

14 pg/L B 4B 4BF4

14 pg/L C 4C 4CF1 5

14 pg/L C 4C 4CF2 5

14 pg/L C 4C 4CF3 5

14 pg/L C 4C 4CF4 5

14 pg/L D 4D 4DF1 5

14 pg/L D 4D 4DF2 5

14 pg/L D 4D 4DF3 5

14 pg/L D 4D 4DF4 5

35 pg/L A 3A 3AF1 5

35 pg/L A 3A 3AF2 5

35 pg/L A 3A 3AF3 5

35 pg/lL A 3A 3AF4

35 pg/L B 3B 3BF1 5

35 pg/L B 3B 3BF2 5

35 pg/L B 3B 3BF3 5

35 pg/L B 3B 3BF4 5 1

35 pg/L C 3C 3CF1 5

35 pg/L C 3C 3CF2 5 2

35 pg/L C 3C 3CF3 5

35 pg/L C 3C 3CF4 5
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Name of Replicate ID Tank ID Day 21 Animal Phenotype Granulosa C.ells, Ooplasm_
Treatment Group ID Hyperplasia Dysgenesis

35 pg/L D 3D 3DF1 5
35 pg/L D 3D 3DF2 5
35 pg/L D 3D 3DF3 5
35 pg/L D 3D 3DF4 5
88 pg/L A 2A 2AF1 5
88 g/l A 2A 2AF2 5
88 ug/L A 2A 2AF3 5
88 ug/L A 2A 2AF4

88 ng/L B 2B 2BF1 5
88 ug/L B 2B 2BF2 5
88 ug/L B 2B 2BF3 5
88 ug/L B 2B 2BF4 5
88 pg/L C 2C 2CF1 5
88 pg/lL C 2C 2CF2 5
88 pg/L C 2C 2CF3 5
88 ug/L C 2C 2CF4 5
88 ug/L D 2D 2DF1 5
88 ug/L D 2D 2DF2 5
88 ng/L D 2D 2DF3 5
88 ug/L D 2D 2DF4 5
220 pg/L A 1A 1AF1 5
220 pg/L A 1A 1AF2 5
220 pg/L A 1A 1AF3 5
220 pg/L A 1A 1AF4 5
220 pg/L B 18 1BF1 5
220 pg/L B 18 1BF2 5
220 pg/L B 1B 1BF3 5
220 pg/L B 1B 1BF4 5
220 pg/L ¢ 1c 1CF1 5
220 pg/L C 1C 1CF2 5
220 pg/L C 1C 1CF3 5
220 pg/L C 1C 1CF4 5
220 pg/L D 1D 1DF1 5
220 pg/L D 1D 1DF2 5
220 pg/L D 1D 1DF3 5
220 pg/L D 1D 1DF4 5
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Name of X Day 21 Animal X Perinucleolar
Treatment Group Replicate ID Tank ID ID Ovarian Cyst Oocytes, Increased
Control A 5A S5AF1
Control A 5A S5AF2
Control A 5A 5AF3
Control A S5A S5AF4
Control B 5B 5BF1
Control B 5B 5BF2
Control B 5B 5BF3
Control B 5B 5BF4
Control C 5C 5CF1
Control C 5C 5CF2
Control C 5C 5CF3
Control C 5C 5CF4
Control D 5D 5DF1
Control D 5D 5DF2
Control D 5D 5DF3
Control D 5D SDF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 4B 4BF1
14 pg/L B 4B 4BF2
14 pg/L B 4B 4BF3
14 pg/L B 4B 4BF4
14 pg/L C 4C 4CF1
14 pg/L C 4C 4CF2
14 pg/L C 4C 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 pg/L A 3A 3AF1
35 pg/L A 3A 3AF2
35 pg/L A 3A 3AF3
35 pg/lL A 3A 3AF4
35 pg/L B 3B 3BF1
35 pg/L B 3B 3BF2
35 pg/L B 3B 3BF3
35 pg/L B 3B 3BF4
35 pg/L C 3C 3CF1
35 pg/L C 3C 3CF2
35 pg/L C 3C 3CF3
35 pg/L C 3C 3CF4
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Name of X Day 21 Animal X Perinucleolar
Treatment Group Replicate ID Tank ID ID Ovarian Cyst Oocytes, Increased
35 pg/L D 3D 3DF1
35 pg/L D 3D 3DF2
35 pg/L D 3D 3DF3
35 pg/L D 3D 3DF4
88 pg/L A 2A 2AF1
88 g/l A 2A 2AF2
88 ug/L A 2A 2AF3
88 ug/L A 2A 2AF4
88 ng/L B 2B 2BF1
88 ug/L B 2B 2BF2
88 ug/L B 2B 2BF3
88 ug/L B 2B 2BF4
88 pg/L C 2C 2CF1
88 pg/lL C 2C 2CF2
88 pg/L C 2C 2CF3
88 ug/L C 2C 2CF4
88 ug/L D 2D 2DF1
88 ug/L D 2D 2DF2
88 ng/L D 2D 2DF3
88 ug/L D 2D 2DF4
220 pg/L A 1A 1AF1
220 pg/L A 1A 1AF2
220 pg/L A 1A 1AF3
220 pg/L A 1A 1AF4
220 pg/L B 18 1BF1
220 pg/L B 18 1BF2
220 pg/L B 1B 1BF3
220 pg/L B 1B 1BF4
220 pg/L ¢ 1c 1CF1
220 pg/L C 1C 1CF2
220 pg/L C 1C 1CF3
220 pg/L C 1C 1CF4
220 pg/L D 1D 1DF1
220 pg/L D 1D 1DF2
220 pg/L D 1D 1DF3
220 pg/L D 1D 1DF4




Smithers Viscient Study No. 13784.6120

Page 328

Name of X Day 21 Animal Post-Ovulatory Severity Scoring
Treatment Group Replicate ID Tank ID ID Follicles Method

Control A 5A S5AF1 2 1
Control A 5A S5AF2 2 1
Control A 5A 5AF3 1
Control A S5A S5AF4 3 1
Control B 5B 5BF1 3 1
Control B 5B 5BF2 1
Control B 5B 5BF3 3 1
Control B 5B 5BF4 1
Control C 5C 5CF1 1
Control C 5C 5CF2 3 1
Control C 5C 5CF3 3 1
Control C 5C 5CF4 1 1
Control D 5D 5DF1 3 1
Control D 5D 5DF2 1
Control D 5D 5DF3 1
Control D 5D SDF4 3 1
14 pg/L A 4A 4AF1 3 1
14 pg/L A 4A 4AF2 1
14 pg/L A 4A 4AF3 3 1
14 pg/L A 4A 4AF4

14 pg/L B 4B 4BF1 3 1
14 pg/L B 4B 4BF2 1
14 pg/L B 4B 4BF3 3 1
14 pg/L B 4B 4BF4

14 pg/L C 4C 4CF1 3 1
14 pg/L C 4C 4CF2 2 1
14 pg/L C 4C 4CF3 1
14 pg/L C 4C 4CF4 3 1
14 pg/L D 4D 4DF1 3 1
14 pg/L D 4D 4DF2 1 1
14 pg/L D 4D 4DF3 1
14 pg/L D 4D 4DF4 1
35 pg/L A 3A 3AF1 3 1
35 pg/L A 3A 3AF2 3 1
35 pg/L A 3A 3AF3 1
35 pg/lL A 3A 3AF4

35 pg/L B 3B 3BF1 1
35 pg/L B 3B 3BF2 2 1
35 pg/L B 3B 3BF3 3 1
35 pg/L B 3B 3BF4 3 1
35 pg/L C 3C 3CF1 1
35 pg/L C 3C 3CF2 3 1
35 pg/L C 3C 3CF3 1
35 pg/L C 3C 3CF4 3 1
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Name of X Day 21 Animal Post-Ovulatory Severity Scoring
Treatment Group Replicate ID Tank ID ID Follicles Method

35 pg/L D 3D 3DF1 3 1
35 ug/L D 3D 3DF2 3 1
35 pg/L D 3D 3DF3 3 1
35 ug/L D 3D 3DF4 1 1
88 ug/L A 2A 2AF1 3 1
88 pg/L A 2A 2AF2 1
88 pg/L A 20 2AF3 1
88 pg/L A 20 2AF4

88 pg/L B 2B 2BF1 1
88 pg/L B 2B 2BF2 1
88 pg/L B 2B 2BF3 1
88 pg/L B 2B 2BF4 1 1
88 pg/L C 2C 2CF1 1
88 ug/L C 2C 2CF2 3 1
88 pg/L C 2C 2CF3 1
88 ug/L C 2C 2CF4 1
88 ug/L D 2D 2DF1 1
88 pg/L D 2D 2DF2 1
88 pg/L D 2D 2DF3 1
88 pg/L D 2D 2DF4 1
220 pg/L A 1A 1AF1 1 1
220 pg/L A 1A 1AF2 1 1
220 pg/L A 1A 1AF3 3 1
220 pg/L A 1A 1AF4 1
220 pg/L B 1B 1BF1 1
220 pg/L B 1B 1BF2 1
220 pg/L B 1B 1BF3 1
220 pg/L B 1B 1BF4 2 1
220 pg/L C 1C 1CF1 1
220 pg/L C 1C 1CF2 1 1
220 pg/L C 1C 1CF3 1
220 pg/L C 1C 1CF4 2 1
220 pg/L D 1D 1DF1 3 1
220 pg/L D 1D 1DF2 1
220 pg/L D 1D 1DF3 1
220 pg/L D 1D 1DF4 1
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Name of Replicate ID Tank ID Day 21 Animal |Increased Qocyte ..Atresia Perifollicular Cell Hyperplasia/
Treatment Group ID {Oocyte Atresia) Hypertrophy
Control A 5A S5AF1
Control A 5A S5AF2
Control A 5A 5AF3
Control A S5A S5AF4
Control B 5B 5BF1
Control B 5B 5BF2
Control B 5B 5BF3
Control B 5B 5BF4
Control C 5C 5CF1
Control C 5C 5CF2
Control C 5C 5CF3
Control C 5C 5CF4
Control D 5D 5DF1
Control D 5D 5DF2
Control D 5D 5DF3
Control D 5D SDF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 4B 4BF1
14 pg/L B 4B 4BF2
14 pg/L B 4B 4BF3
14 pg/L B 4B 4BF4
14 pg/L C 4C 4CF1
14 pg/L C 4C 4CF2
14 pg/L C 4C 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 pg/L A 3A 3AF1
35 pg/L A 3A 3AF2
35 pg/L A 3A 3AF3
35 pg/lL A 3A 3AF4
35 pg/L B 3B 3BF1
35 pg/L B 3B 3BF2
35 pg/L B 3B 3BF3
35 pg/L B 3B 3BF4
35 pg/L C 3C 3CF1
35 pg/L C 3C 3CF2
35 pg/L C 3C 3CF3
35 pg/L C 3C 3CF4
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Name of Replicate ID Tank ID Day 21 Animal |Increased Qocyte ..Atresia Perifollicular Cell Hyperplasia/
Treatment Group ID {Oocyte Atresia) Hypertrophy
35 pg/L D 3D 3DF1
35 pg/L D 3D 3DF2
35 pg/L D 3D 3DF3
35 pg/L D 3D 3DF4
88 pg/L A 2A 2AF1
88 g/l A 2A 2AF2
88 pg/L A 2A 2AF3
88 pg/L A 2A JAF4
88 pg/L B 2B 2BF1
88 pg/L B 2B 2BF2
88 pg/L B 2B 2BF3
88 pg/L B 2B 2BF4
88 ug/L C 2C 2CF1
88 ug/L C 2C 2CF2
88 pg/L C 2C 2CF3
88 ug/L C 2C 2CF4
88 ug/L D 2D 2DF1
88 pg/L D 2D 2DF2
88 pg/L D 2D 2DF3
88 pg/L D 2D 2DF4
220 pg/L A 1A 1AF1
220 pg/L A 1A 1AF2
220 pg/L A 1A 1AF3
220 pg/L A 1A 1AF4
220 pg/L B 1B 1BF1
220 pg/L B 18 1BF2
220 pg/L B 1B 1BF3
220 pg/L B 1B 1BF4
220 pg/L C 1C 1CF1
220 pg/L C 1C 1CF2
220 pg/L C 1C 1CF3
220 pg/L C 1C 1CF4
220 pg/L D 1D 1DF1
220 pg/L D 1D 1DF2
220 pg/L D 1D 1DF3
220 pg/L D 1D 1DF4
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Name of Replicate ID Tank ID Day 21 Animal Decreaset! Yolk Int.erstit.ial Egg D.ebris in
Treatment Group ID Formation Fibrosis Oviduct
Control A 5A S5AF1
Control A 5A S5AF2
Control A 5A 5AF3
Control A S5A S5AF4
Control B 5B 5BF1
Control B 5B 5BF2
Control B 5B 5BF3
Control B 5B 5BF4
Control C 5C 5CF1
Control C 5C 5CF2
Control C 5C 5CF3
Control C 5C 5CF4
Control D 5D 5DF1
Control D 5D 5DF2
Control D 5D 5DF3
Control D 5D S5DF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 4B 4BF1
14 pg/L B 4B 4BF2
14 pg/L B 4B 4BF3
14 pg/L B 4B 4BF4
14 pg/L C 4C 4CF1
14 pg/L C 4C 4CF2
14 pg/L C 4C 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 pg/L A 3A 3AF1
35 pg/L A 3A 3AF2
35 pg/L A 3A 3AF3
35 pg/lL A 3A 3AF4
35 pg/L B 3B 3BF1
35 pg/L B 3B 3BF2
35 pg/L B 3B 3BF3
35 pg/L B 3B 3BF4
35 pg/L C 3C 3CF1
35 pg/L C 3C 3CF2
35 pg/L C 3C 3CF3
35 pg/L C 3C 3CF4
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Name of Replicate ID Tank ID Day 21 Animal Decreaset! Yolk Int.erstit.ial Egg D.ebris in
Treatment Group ID Formation Fibrosis Oviduct
35 pg/L D 3D 3DF1
35 pg/L D 3D 3DF2
35 pg/L D 3D 3DF3
35 pg/L D 3D 3DF4
88 pg/L A 2A 2AF1
88 g/l A 2A 2AF2
88 ug/L A 2A 2AF3
88 ug/L A 2A 2AF4
88 ng/L B 2B 2BF1
88 ug/L B 2B 2BF2
88 ug/L B 2B 2BF3
88 ug/L B 2B 2BF4
88 pg/L C 2C 2CF1
88 pg/lL C 2C 2CF2
88 pg/L C 2C 2CF3
88 ug/L C 2C 2CF4
88 ug/L D 2D 2DF1
88 ug/L D 2D 2DF2
88 ng/L D 2D 2DF3
88 ug/L D 2D 2DF4
220 pg/L A 1A 1AF1
220 pg/L A 1A 1AF2
220 pg/L A 1A 1AF3
220 pg/L A 1A 1AF4
220 pg/L B 1B 1BF1
220 pg/L B 18 1BF2
220 pg/L B 1B 1BF3
220 pg/L B 1B 1BF4
220 pg/L ¢ 1c 1CF1
220 pg/L C 1C 1CF2
220 pg/L C 1C 1CF3
220 pg/L C 1C 1CF4
220 pg/L D 1D 1DF1
220 pg/L D 1D 1DF2
220 pg/L D 1D 1DF3
220 pg/L D 1D 1DF4
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Name of X Day 21 Animal | Granulomatous Inflammation
Replicate ID Tank ID .
Treatment Group ID ({Inflammation, Granulomatous)

Control A 5A S5AF1
Control A 5A S5AF2
Control A 5A 5AF3
Control A S5A S5AF4
Control B 5B 5BF1
Control B 5B 5BF2
Control B 5B 5BF3
Control B 5B 5BF4
Control C 5C 5CF1
Control C 5C 5CF2
Control C 5C 5CF3 2
Control C 5C 5CF4
Control D 5D 5DF1
Control D 5D 5DF2
Control D 5D 5DF3
Control D 5D SDF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 4B 4BF1
14 pg/L B 4B 4BF2
14 pg/L B 4B 4BF3
14 pg/L B 4B 4BF4
14 pg/L C 4C 4CF1
14 pg/L C 4C 4CF2
14 pg/L C 4C 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 pg/L A 3A 3AF1
35 pg/L A 3A 3AF2
35 pg/L A 3A 3AF3
35 pg/lL A 3A 3AF4
35 pg/L B 3B 3BF1
35 pg/L B 3B 3BF2
35 pg/L B 3B 3BF3
35 pg/L B 3B 3BF4
35 pg/L C 3C 3CF1
35 pg/L C 3C 3CF2
35 pg/L C 3C 3CF3
35 pg/L C 3C 3CF4
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Name of X Day 21 Animal | Granulomatous Inflammation
Replicate ID Tank ID .
Treatment Group ID ({Inflammation, Granulomatous)
35 pg/L D 3D 3DF1
35 pg/L D 3D 3DF2
35 pg/L D 3D 3DF3
35 pg/L D 3D 3DF4
88 pg/L A 2A 2AF1
88 g/l A 2A 2AF2
88 pg/L A 2A 2AF3
88 pg/L A 2A 2AF4
88 pg/L B 2B 2BF1
88 pg/L B 2B 2BF2
88 pg/L B 2B 2BF3
88 pg/L B 2B 2BF4
88 ug/L C 2C 2CF1
88 ug/L C 2C 2CF2
88 pg/L C 2C 2CF3
88 ug/L C 2C 2CF4
88 ug/L D 2D 2DF1
88 pg/L D 2D 2DF2
88 pg/L D 2D 2DF3
88 pg/L D 2D 2DF4
220 pg/L A 1A 1AF1
220 pg/L A 1A 1AF2
220 pg/L A 1A 1AF3
220 pg/L A 1A 1AF4
220 pg/L B 1B 1BF1
220 pg/L B 18 1BF2
220 pg/L B 1B 1BF3
220 pg/L B 1B 1BF4
220 pg/L C 1c 1CF1
220 pg/L C 1C 1CF2
220 pg/L C 1C 1CF3
220 pg/L C 1€ 1CF4
220 pg/L D 1D 1DF1
220 pg/L D 1D 1DF2
220 pg/L D 1D 1DF3
220 pg/L D 1D 1DF4
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Name of Replicate ID Tank ID Day 21 Animal Decreased Pc.>st- Comments
Treatment Group ID ovulatory Follicles
Control A 5A S5AF1
Control A 5A S5AF2
Control A 5A 5AF3
Control A S5A S5AF4
Control B 5B 5BF1
Control B 5B 5BF2
Control B 5B 5BF3
Control B 5B 5BF4
Control C 5C 5CF1
Control C 5C 5CF2
Control C 5C 5CF3
Control C 5C 5CF4
Control D 5D 5DF1
Control D 5D 5DF2
Control D 5D 5DF3
Control D 5D SDF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 4B 4BF1
14 pg/L B 4B 4BF2
14 pg/L B 4B 4BF3
14 pg/L B 4B 4BF4
14 pg/L C 4C 4CF1
14 pg/L C 4C 4CF2
14 pg/L C 4C 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 pg/L A 3A 3AF1
35 pg/L A 3A 3AF2
35 pg/L A 3A 3AF3
35 pg/lL A 3A 3AF4
35 pg/L B 3B 3BF1
35 pg/L B 3B 3BF2
35 pg/L B 3B 3BF3
35 pg/L B 3B 3BF4
35 pg/L C 3C 3CF1
35 pg/L C 3C 3CF2
35 pg/L C 3C 3CF3
35 pg/L C 3C 3CF4
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Name of Replicate ID Tank ID Day 21 Animal Decreased Pc.>st- Comments
Treatment Group ID ovulatory Follicles
35 pg/L D 3D 3DF1
35 pg/L D 3D 3DF2
35 pg/L D 3D 3DF3
35 pg/L D 3D 3DF4
88 pg/L A 2A 2AF1
88 g/l A 2A 2AF2
88 g/l A 2A 2AF3
88 pg/L A 2A 2AF4
88 pg/L B 2B 2BF1
88 pg/L B 2B 2BF2
88 pg/L B 2B 2BF3
88 pg/L B 2B 2BF4
88 pg/L C 2C 2CF1
88 pg/lL C 2C 2CF2
88 pg/L C 2C 2CF3
88 ug/L C 2C 2CF4
88 ug/L D 2D 2DF1
88 pg/L D 2D 2DF2
88 pg/L D 2D 2DF3
88 pg/L D 2D 2DF4
220 pg/L A 1A 1AF1
220 pg/L A 1A 1AF2
220 pg/L A 1A 1AF3
220 pg/L A 1A 1AF4
220 pg/L B 1B 1BF1
220 pg/L B 18 1BF2
220 pg/L B 1B 1BF3
220 pg/L B 1B 1BF4
220 pg/L C 1c 1CF1
220 pg/L C 1C 1CF2
220 pg/L C 1C 1CF3
220 pg/L C 1C 1CF4
220 pg/L D 1D 1DF1
220 pg/L D 1D 1DF2
220 pg/L D 1D 1DF3
220 pg/L D 1D 1DF4
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Name of Replicate ID Tank ID Day 21 Animal Not remarkable |[Infection, Fungi Qocyte Atresia,
Treatment Group ID Increased

Control A 5A S5AF1 X

Control A 5A S5AF2

Control A 5A 5AF3

Control A S5A S5AF4

Control B 5B 5BF1 X

Control B 5B 5BF2

Control B 5B 5BF3

Control B 5B 5BF4

Control C 5C 5CF1

Control C 5C 5CF2

Control C 5C 5CF3 X 2

Control C 5C 5CF4

Control D 5D 5DF1 X

Control D 5D 5DF2

Control D 5D 5DF3

Control D 5D SDF4

14 pg/L A 4A 4AF1

14 pg/L A 4A 4AF2

14 pg/L A 4A 4AF3

14 pg/L A 4A 4AF4

14 pg/L B 4B 4BF1

14 pg/L B 4B 4BF2

14 pg/L B 4B 4BF3 1

14 pg/L B 4B 4BF4

14 pg/L C 4C 4CF1

14 pg/L C 4C 4CF2

14 pg/L C 4C 4CF3

14 pg/L C 4C 4CF4

14 pg/L D 4D 4DF1

14 pg/L D 4D 4DF2

14 pg/L D 4D 4DF3

14 pg/L D 4D 4DF4

35 pg/L A 3A 3AF1

35 pg/L A 3A 3AF2 1

35 pg/L A 3A 3AF3

35 pg/lL A 3A 3AF4

35 pg/L B 3B 3BF1

35 pg/L B 3B 3BF2

35 pg/L B 3B 3BF3

35 pg/L B 3B 3BF4

35 pg/L C 3C 3CF1

35 pg/L C 3C 3CF2

35 pg/L C 3C 3CF3

35 pg/L C 3C 3CF4 1
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Name of Replicate ID Tank ID Day 21 Animal Not remarkable |[Infection, Fungi Qocyte Atresia,
Treatment Group ID Increased

35 pg/L D 3D 3DF1

35 ug/L D 3D 3DF2

35 pg/L D 3D 3DF3

35 pg/L D 3D 3DF4

88 pg/L A 2A 2AF1

88 g/l A 2A 2AF2

88 ug/L A 2A 2AF3

88 ug/L A 2A 2AF4

88 ug/L B 2B 2BF1 2

88 ug/L B 2B 2BF2

88 ug/L B 2B 2BF3

88 ug/L B 2B 2BF4

88 pg/L C 2C 2CF1 1

88 ug/L C 2C 2CF2

88 pg/L C 2C 2CF3

88 ug/L C 2C 2CF4

88 ug/L D 2D 2DF1

88 ug/L D 2D 2DF2

88 ug/L D 2D 2DF3

88 ug/L D 2D 2DF4 1

220 pg/L A 1A 1AF1 X

220 pg/L A 1A 1AF2 1

220 pg/L A 1A 1AF3

220 pg/L A 1A 1AF4

220 pg/L B 1B 1BF1 3

220 pg/L B 18 1BF2

220 pg/L B 1B 1BF3 X

220 pg/L B 1B 1BF4 2

220 pg/L C 1C 1CF1

220 pg/L C 1C 1CF2 X

220 pg/L C 1C 1CF3

220 pg/L C 1C 1CF4

220 pg/L D 1D 1DF1

220 pg/L D 1D 1DF2 X 3

220 pg/L D 1D 1DF3

220 pg/L D 1D 1DF4 2
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Name of X Day 21 Animal Proteinaceous Fluid,
Replicate ID Tank ID L
Treatment Group ID Intravascular/interstitial
Control A 5A S5AF1
Control A 5A S5AF2
Control A 5A 5AF3
Control A S5A S5AF4
Control B 5B 5BF1
Control B 5B 5BF2
Control B 5B 5BF3
Control B 5B 5BF4
Control C 5C 5CF1
Control C 5C 5CF2
Control C 5C 5CF3
Control C 5C 5CF4
Control D 5D 5DF1
Control D 5D 5DF2
Control D 5D 5DF3
Control D 5D SDF4
14 pg/L A 4A 4AF1
14 pg/L A 4A 4AF2
14 pg/L A 4A 4AF3
14 pg/L A 4A 4AF4
14 pg/L B 4B 4BF1
14 pg/L B 4B 4BF2
14 pg/L B 4B 4BF3
14 pg/L B 4B 4BF4
14 pg/L C 4C 4CF1
14 pg/L C 4C 4CF2
14 pg/L C 4C 4CF3
14 pg/L C 4C 4CF4
14 pg/L D 4D 4DF1
14 pg/L D 4D 4DF2
14 pg/L D 4D 4DF3
14 pg/L D 4D 4DF4
35 pg/L A 3A 3AF1
35 pg/L A 3A 3AF2
35 pg/L A 3A 3AF3
35 pg/lL A 3A 3AF4
35 pg/L B 3B 3BF1
35 pg/L B 3B 3BF2
35 pg/L B 3B 3BF3
35 pg/L B 3B 3BF4
35 pg/L C 3C 3CF1
35 pg/L C 3C 3CF2
35 pg/L C 3C 3CF3
35 pg/L C 3C 3CF4
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Name of X Day 21 Animal Proteinaceous Fluid,
Replicate ID Tank ID L
Treatment Group ID Intravascular/interstitial

35 pg/L D 3D 3DF1

35 pg/L D 3D 3DF2

35 pg/L D 3D 3DF3

35 pg/L D 3D 3DF4

88 pg/L A 2A 2AF1

88 g/l A 2A 2AF2

88 pg/L A 2A 2AF3

88 pg/L A 2A JAF4

88 pg/L B 2B 2BF1

88 pg/L B 2B 2BF2

88 pg/L B 2B 2BF3

88 pg/L B 2B 2BF4

88 ug/L C 2C 2CF1

88 ug/L C 2C 2CF2

88 pg/L C 2C 2CF3

88 ug/L C 2C 2CF4

88 ug/L D 2D 2DF1

88 pg/L D 2D 2DF2

88 pg/L D 2D 2DF3

88 pg/L D 2D 2DF4

220 pg/L A 1A 1AF1

220 pg/L A 1A 1AF2

220 pg/L A 1A 1AF3

220 pg/L A 1A 1AF4

220 pg/L B 1B 1BF1 2
220 pg/L B 18 1BF2

220 pg/L B 1B 1BF3

220 pg/L B 1B 1BF4

220 pg/L C 1C 1CF1

220 pg/L C 1C 1CF2

220 pg/L C 1C 1CF3

220 pg/L C 1C 1CF4

220 pg/L D 1D 1DF1

220 pg/L D 1D 1DF2 2
220 pg/L D 1D 1DF3

220 pg/L D 1D 1DF4
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I\Toxicology'1. Ecotox Study Data\Battelle\2-ethyl parabeni&120 FHM FSTRAVI3784.6120 Biologica Data DESTS xlsx

A B C D P [ G H | J K
Nam@ of 174 17g-estradiol | Testosterone
Replicate Day M Sex Witell I’ LOG
Tr::::;m D TankID| o imal 1D | (M or F) | ingimL plasmal|  (pgiL | (wgiL plasma) | (ng/mL plasmay Lms["r‘l:‘;" "3?:[::;"
1 plasmal

Z Centrol A A SAMT M 74 2.80E-01 4ITE-01 9.91 200601 TO0E-01
3 Control A 5A SAM2 M %6 219E+00 3.34E-01 9.91 200E-01 1.00E-01
4| control A 5A 5AF 1 F 1510784 1.05E+01 4.65E-01 9.91 2 00E-01 1.00E-01
5 Control A 5A 5AF2 F 379911 267E+01 2.46E+00 9.91 200E-01 1.00E-01
(6| Contol A 5A SAF3 F 693337 933E+00 | 3456400 391 2 00E-01 1.00E-01
[ 7] cenwel A 5A 5AF4 F 2315808 111401 5.75€-01 9.91 200E-01 1.00E-01
Control B 58 SEMT M 239 9.67E-01 5.01E-01 2.00 2 00E-01 1.00E-01
] Control B 58 5EM2 M 541 2.21E-01 2.77E+00 2.00 2.00E01 1.00E-01
0| Control B 58 5871 F 1137662 1.27E+01 8.52E-01 2.00 200E-01 1.00E-01
T Control B 58 5872 F 324195 7 25E+00 1226700 2.00 2 00E-01 100E-01
12| Control B 58 58F3 F 1624150 5 69E+00 7A4E-01 2.00 200E-01 1.00E-01
3] Control B 58 5874 F 3209687 2556400 | 1.026+00 2.00 2 00E-01 100F-01
T4 Control C 5C 5CM1 M 116 4.11E-01 1.31E400 1.76 200E-01 1.00E-01
5] Centrol c 5C 5CM2 M 83 1.07E+00 | 1.32E+00 1.76 200E-01 1.00E-01
6] control [3 5C 5CE1 F 199267 1.08E+01 2.98E+00 176 200E-01 1.00E-01
Control C 5C 5CF2 F 1432604 1.23E+00 2.43E-01 176 200E-01 1.00E-01
Control c 5C 5CF3 F 1676660 3.226+00 ©.69E-01 1.76 2.00E-01 100E-01
73] control c 5C 5CF4 F 508603 3.11E+01 1.72E+00 176 200E-01 1.00E-01
20|  Control D 5D SOM1 M 19 7.09E-01 8 46E-01 228 2 00E-01 1 00F-01
(27| cenel D 50 50M2 M 141 1136400 | 1.26E400 228 200E-01 1.00E-01
(22| conirol D 50 5DF1 F 148378 102E+02 | 1.09E+02 228 200E-01 1.00E-01
Control D ) S0F2 F 1562261 8 41E+00 1.76E+00 2.28 200E-01 1.00E-01
(4] Centrol D 50 50F3 F 7112278 9.94E+00 | 7.73E+00 228 200E-01 1.00E-01
75| Conirol D 5D SDF4 F 45376 5 9GE+00 1.75E+00 228 2 00E-01 1.00E-01
(76| 14 a0 A A 4AMT M 7457 3.58E-01 319E-01 9.91 200E01 1.00E-01
27| 4ot A A $AM2 M 200653 2.85E-01 7AE-01 991 200E01 1.00E-01
_QF 14 pgi A AA 4AF1 F 7224865 1.74E+01 1.07E+00 591 2 00E-01 1.00E-01
14 gl A [ 4AF2 F 2118787 354E+00 | 1.92E400 9.91 200E-01 1.00E-01
(30| e pen A A 4AF3 F 518388 9 69E+00 5.06E-01 9.91 200E-01 1.00E-01

il T A 4A [T F NS NS NS NA NA NA
T 14 pol B B 4EM1 M 105 7 32E-01 T38E+00 .19 200E-01 1.00E-01
(35]  14pon 8 [ 48M2 M 2205 2.90E-01 1.93E+00 8.19 200E-01 1.00E-01
34| t4pgn B 5 4BF1 F NR! 3 77E+01 1 36E+00 819 2 00E-01 1.00E-01
35| Aot B [ aBF2 F 914438 3.04E+00 | 4.83E+00 3.19 2.00E-01 1.00E-01
14 gl B 4B 4BF3 F 782500 4626400 5.98E-01 .19 200E-01 1.00E-01

Enl R B 48 4BF4 F NS NS Hs A A WA
14 gl [3 ic 4ChT M 16476 5.75E-02 1.70E+00 165 200E-01 1.00E-01
E TR c 4ac 4cm2 M 50 7 33E-02 5 22€-01 165 2 00E-01 1.00E-01
(40| 14uen c ac 4CE1 F 2899904 5 53E401 1.63E400 165 200E-01 1.00E-01
14 ugi. c ac 4CF2 F 5524387 1.63E+01 3.31E+400 165 2 00E-01 1.00E-01
(32| 14pon c ac 4CF3 F 2757284 9.81E+00 |  5.226+00 165 200E-01 1.00E-01
T3] tapgn C ic 4CF4 F 3471835 7 76E+00 5 30E-01 165 200E-01 1.00E-01
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I\Toxicology'1. Ecotox Study Data\Battelle\2-ethyl parabeni&120 FHM FSTRAVI3784.6120 Biologica Data DESTS xlsx

A 2] [ 8] E F <] H 1 o K
Name of 174 17p-estradiol | Testosterone
Replicate Day M Sex Witell I’ LOG
Tr::::;m D TankID| o imal 1D | (M or F) | ingimL plasmal|  (pgiL | (wgiL plasma) | (ng/mL plasmay Lms["r‘l:‘;" "3?:[::;"
1 plasmal
AT tapan E [5) [ W 75 575602 | 1.19E+00 745 200601 TO0E-01
45 14 gl [»] a0 40M2 M 512 1.95E-01 7.09E-01 1.45 200E-01 1.00E-01
[T6] tapon o aD 4DF1 F 2031107 481E+00 | 3.53E+00 145 200E-01 1.00E-01
Erd R B [} [ F 2872178 107E+01 | 1.41E+00 145 200E01 1.00E-01
(30| 14t ] [} 1DF3 F 1601666 BBEE+00 | 3B4E+00 145 2 00E01 1.00E-01
(49| 1apen [ D 1DE4 F 7965098 188E+01 | 4.08E+00 145 200E-01 1.00E-01
ET A A 38N M 1360 4.24E-01 291E01 ) 125601 7.00E-D1
1] 25poi A 3A 3AM2 M 2128 351E01 2.67E-01 458 125601 1.00E-01
52| 25ugt A 3A 3AF1 F 2526567 161E+00 | 5.83E-01 453 1.25601 1.00E-01
35 poil A 3A 34F2 F 1432 208E+00 | 2.91E-01 [ 125601 T00E-01
SA|  @supen A 3A 3AE3 F 226783 3EIEH00 | 1.53E+00 458 125601 1.00E-01
EdETT A 3A 3474 F NS NA NA NA 125601 NA
E T B B 3BMN M 70721 1.13E-01 534E-01 176 1.25601 1.00E-01
(571 25ue B B 3BM2 M 10686 5.87E-01 3.04E+00 [ 1.25601 1.00E-01
[T8] 5u0 B B 3871 F 3424898 114E+01 | 5.326+00 176 1.25E01 1.00E-01
35 ol B 3B 38F2 F 3559471 350E+00 | 1.20E+00 176 1.25601 T00E-D1
) T B 3B 38F3 F 1533921 832E+00 | S31E-01 176 125601 .00E-01
G T B 3B 38F4 F 2512918 2936400 | SA7E.01 176 1.256-01 1.00E-01
T2 25t B 3ic ERT] [ 1474 4 70F-01 3 36E+00 145 125601 T 00E-01
(63| =50 c ic 3cM2 M 16675 558E+00 | 9.20E+00 145 1.256-01 1.00E-01
(4] 35l C ac 3CF1 F 494666 3 11E+00 2 B6E+00 1.45 1.25E-01 1.00E-01
35 gl c 3ic 3CF2 F 42235354 | 339E+00 | 4.22E-01 45 125601 7.00E-01
(66| 25upon c ic 3CF3 F 425426 3.62E+01 | 1.30E+01 145 1.25601 1.00E-01
BT 500 c 3c 3CF4 F 57076 169E+00 | 7.05E-01 145 1.256-01 1.00E-01
35 pol o D 301 M 2 359E02 | 1.01E+00 237 125601 T00E-01
69 35 pgl ] Lo oMz M 72 5.52E-01 6.93E-01 237 1.25E-01 1.00E-01
T o D 3DF1 F 1564103 R NR 237 1.25E.01 NA
1 35 ugl [+] o] 3DF2 F B093854 2 64E+00 4.27E-01 237 1.25E-01 1.00E-01
[TZ] spen D D 30F3 F 146452 532E+00 | 8.435-01 237 1.256-01 1.00E-01
(73] 35 ugh [+] 30 3DF4 F 1506085 2 43E+01 9.95E-01 237 1.25E-01 1.00E-01
88 pil A 2A 28M1 M 5773529 575602 | 4.86E+00 258 200E01 7.00E-01
[75] st A 24 262 M 16311566 1,37E-01 237601 4.58 200601 1.00E-01
76| espgh A 2A 2AF1 F 198323 347E+00 | 417E-01 453 2 00E-01 1 00E-D1
771 espot A 2A 24F2 F 7808050 110E+01 | 6.79E+00 458 200E-01 T.00E-01
ki 28 ugll A 2A 2AF3 F 2164638 1.45E+01 4.08E+00 4.58 200E-01 1.00E-01
(79| espot A 2A 24F4 F NS NS NS NA NA NA
E8 poll B 2B 2BM1 M 10716174 2.00E-01 1.00E-01 200 200E-01 1.00E-01
Eill T B 2B 28M2 M 4663828 1.43E-01 422601 200 2 00E-01 1.00E-01
[B7]  esuwen g T 281 £ 514675 1836400 | 812601 2.00 200601 1.00E-01
B8 pgil B 2B 282 F 361775 36IE+00 | 3.79E+00 2.00 2 00E01 7.00E-D1
EZ T B B 83 F 222828 192E+00 | 1.16E+00 2.00 200601 1.00E-01
85| st B 2B 284 F 3093312 108E+00 | 1.17E+00 2.00 200E01 1.00E-01
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I\Toxicology'1. Ecotox Study Data\Battelle\2-ethyl parabeni&120 FHM FSTRAVI3784.6120 Biologica Data DESTS xlsx

A 2] [ 8] E F <] H 1 o K
MNamo of 174 17g-estradiel | Testosterone
Replicate Day M Sex Witell I’ LOG
Tr::::;m D TankID| o imal 1D | (M or F) | ingimL plasmal|  (pgiL | (wgiL plasma) | (ng/mL plasmay Lms["r’l:‘;" "3?:[::;"
1 plasmal
ETET 5 ES E W 5542258 1.64E-01 3.5TE+0D 728 ZO0E01 7 00E-01
87 E8 poll c 20 20M2 M 23557855 2.70E-01 1.18E-01 2.28 200E-01 1.00E-01
(B8] eapgn [= c 2CF1 F 413625 1.04E+00 1.00E-01 228 2 00E-01 1.00E-01
E:1 T C iC 2CF2 F 626163 1.32E+00 2.99E-0 228 200E-01 1.00E-01
Ed T [ Es 2CF3 F 1307521 3 S5E+00 5 33E-01 278 2 B0E-01 1 00E-01
[O7]  eauen [= c 2CF4 F NR TE4E+0D 200E+00 228 200E-01 1.00E-01
B8 pgl ] 0 20M1 M 436751 1.08E+00 7 23E-01 10.41 2 B0E-01 1.00E-01
05|  sspgi 5] 0 20M2 ] 428055 1.38E+00 3.68E+00 1041 Z00E01 1.00E-01
O] @spgn 5] 0 20F1 F 48035 1.89E+01 $.45E+00 10.41 2 0E-01 1.00E-01
U5  espgi ] 0 20F2 F 306658 5 24E+00 2 S0E+00 1041 2 00E-01 1.00E-D1
E T ] 0 20F3 F 103562 2236400 8.86E+00 10.41 200E-01 1.00E-01
07| eauga 5 0 20F4 F 18811 2 BOE+00 1 11E+00 1041 2 0OE-01 1 00E-01
(O8] 220w A 1A 1AM M ADL 7.4BE-01 8.93E-01 236 200E-01 1.00E-01
[T9| 220 ot A 1A 1AM2Z M 24186650 5.70E-01 1,63E-01 236 2 0E01 1.00E-01
T00| 220 ppit A 1A 1471 F 478327 262E+01 239E+00 2.36 200E-01 1.00E-01
220 poll A 1A 1AF2 F TBO451 3.04E+00 3.23E+00 236 2 0E-01 .00E-01
02| 220 pglt ) 1A 14F3 F 932641 357E+01 $.07E+00 238 2 00E-01 1.00E-01
(103] 220 pgr. A 1A 1454 F 190132 5.02E+00 4.59E+00 236 20E-01 1.00E-01
O 220 pgh. B 18 BN ] ADL 9 B9E-01 7 20E-01 185 7 D0E-01 1 00E-01
[T05] 220 pgr ] 18 1BM2 M ADL 4.24E+00 4.69E-01 1.65 200E-01 1.00E-01
[T06] 220 pol. B 1B 1BF1 F 1060936 1276401 | 4.66E+00 165 2. 00E-01 1.00E-D1
220 pglL B 1B 1BF2 F 944759 T 90E+00 3.45E+00 165 Z00E-01 .00E-01
[TOB] 220 pot. e 18 1BF3 F 1125236 791E+00 $16E+00 165 20E-01 1.00E-01
TOG| 220 pgiL B 1B 1BF4 F NR. 9 48E+00 2 34E+00 165 2 00E-01 1.00E-01
220 poll C 1C 1CWT M 12364030 B.E4E-01 1.59E+00 1041 2E01 .00E-01
1 11 220 pgll [~ 1c 1CM2 M 14202274 4 B1E00 1.58E+01 1041 200E-01 1.00E-01
Tf 220 pgl C 1C 1CF1 F 114243 3 64E+00 1_44E+00 10.41 2 00E-01 1.00E-01
113 220 pgll C 1C 1CF2 F 6482298 1.45E+01 2.00E+00 10.41 200E-01 1.00E-01
(T4 220 pgt. [= ic 1CF3 F NR 9 TEE+00 3.23E+00 10.41 2 00E-01 1.00E-01
(775|220 pot. [S 1c 1CF4 F NR 1 236400 1040 200E01 1.00E-01
220 pglL ] D 10M1 [ ADL 128E+00 EXE) 2 00E-01 7 00E-01
(T17] 220 pon 5] 1D 10M2 M ADL 4.28E+400 8.1 200E-01 1.00E-01
18] 220 ugil 5] 1D 10F1 F 389 1 31E+00 813 2 BOE-01 1 00E-01
T 220 ugt. ] D 1DF2 F 2616568 3.48E+00 318 2 00E01 1. 00E-01
(1 20 220 pgll o 0 1DF3 F 6951132 8.57E+00 8.69E00 8.19 200E-01 1.00E-01
T2 220 5] 1D 1DF4 F 1403551 3 50E+00 8.01E-01 3138 2 00E-01 1.00E-01
422|All values in red are values that were below detectable Bmits. The values are therafore 1/2 the LOQ
E NR = nct reportable
124|NE = no sample
125|A0L = above detection limit
126|NA = not appliceble
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Worksheet Title

DEST Term

Equivolent Term in Supporting
Document

Pre-Exposure Observations

Survival and Reproduction (Daily)

Individual Observations (Day 21)

Nuptial Tubercle Scores (Day 21)

Clinical Signs (Daily)

Male Gonadal (Histo)pathology
Female Gonadal (Histo)pathology

Clinical Chemistry (Day 21)

Tank ID
Pre-test Day

Name of Treatment Group
Name of Treatment Group
Body Weight (g)

Body Length (mm)

Name of Treatment Group
Name of treatment group
Secondary sex characteristics and other
Tubercles Present

Fatpad Present

Color Bars Present
Territorial Agression
Name of treatment group

Name of treatment group

Vitellogenin (ng/mL plasma)

Spawning Group 1D
Pre-exposure Day

Nominal Concentration
Nominal Concentration
Wet Weight (g)

Total Length (mm)
Nominal Concentration
Nominal Conc.
Observations

TP Present

FP Present

CB Present

TA Present

Nominal concentration

Nominal concentration

Conc. X Dil.
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&= GALBRAITH.
Report Number: 94739 — JABORATORIES. [NC Report Date: 2017-01-04

Sample: 6128-28Jul16
Lab ID: 2016-D-2519 Received: 2016-12-15
Analysis Method Result Basis SamPle Jeg  Date (Time)
11D: lodide by ICP-MS

GLI Procedure ME-71 5.28 uglL As Received 10 mL 2017-01-04
Sample: 6128-18Aug16
Lab ID: 2016-D-2520 Received: 2016-12-15

. N Sample -

Analysis Method Result Basis Amount Used Date (Time)
11D lodide by ICP-MS

GLI Procedure ME-71 4.29 pglL As Received 10 mL 2017-01-04
Sample: 6126-7Sep16
Lab ID: 2016-D-2521 Received: 2016-12-15
Analysis Method Result Basis iz:;ﬂl:t Used Date (Time)
11D: iodide by ICP-MS

GLI Procedure ME-71 3.20 pgl As Received 10 mL 2017-01-04
Sample: 6126-28Sep16
Lab ID: 2016-D-2522 Received: 2016-12-15
Analysis Method Result Basis i;":,ﬁ:}t Used Date (Time)
11D: lodide by ICP-MS

GLI Procedure ME-71 4.77 ugl As Received 10 mL 2017-01-04
Sample: 6120-22Sep16
LabID: 2016-D-2523 Received: 2016-12-15
Analysis Method Result Basis i::zl:t Used Date (Time)
11D: lodide by ICP-MS

GLI Procedure ME-71 9.48 uglL As Received 10 mL 2017-01-04
Sample: 6120-130ct16
LabID: 2016-D-2524 Received: 2016-12-15
Analysis Method Result Basis i?“n;ﬂl:t Used Date (Time)
11D: lodide by ICP-MS

GLI Procedure ME-71 4.90 pgll As Received 10 mL 2017-01-04

Copyright 2017 Galbraith Laboratories, Inc.
Reported results are only applicable to the item tested.
This report shall not be reproduced, except in full, without the written approval of the laboratory.
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SMITHERS VISCIENT

STUDY NUMBER 13784.6120

EPL PROJECT NUMBER 237-080

PROTOCOL FOR CONDUCTING A SHORT-TERM REPRODUCTION ASSAY
WITH FATHEAD MINNOW (PIMEPHALES PROMELAS) FOLLOWING OPPTS

890.1350 AND OECD 229 GUIDELINES

INTRODUCTION

This study involved the performance of a short-term assay with the fathead minnow
(Pimephales promelas) that was based on the protocol developed by Ankley et al.
(2001), and meets the requirements of the OPPTS 890.1350 (US EPA, 2009) and
OECD 229 (OECD, 2009) guidelines for the fish short-term reproduction assay (FSTRA).
The purpose of this test was to assess the potential for the test substance, 2-ethylhexyl
paraben (2-EHHB) to interact with the endocrine system in fathead minnows exposed

under flow-through conditions.

PATHOLOGY NARRATIVE

The experimental design is presented in Table 1.

Table 1. Study Design

2-EHHB Treatment Group

Number of Males

Number of Females

(ugiL) Examined Examined
per Treatment Group | per Treatment Group

0 {contral) 8 16
14 8 14

35 8 15

88 8 15
220 8 16
TOTALS 40 76
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METHODS

Gonads from 116 fathead minnows were submitted to Experimental Pathology
Laboeratories, Inc. (EPL®), Sterling, Virginia, for histologic processing and pathologic
evaluation. Additionally, the carcasses of four male and four female fish randomly
selected from controls and each treatment concentration {one male and one female from
each of the four replicate tanks) were submitted for thyroid histopathology processing.

At EPL, the gonad samples were processed for paraffin embedding on an automated
processor using routine methods. Each set of gonads was embedded horizontal to the
long axis to allow for longitudinal sectioning. For each block, excess paraffin was
fimmed away until the first section was obtained at the point at which approximately half
the gonad tissue had been removed and the size of the section was maximized. The
second and third sections were acquired at 50 micron intervals, respectively, following
the first section. All three of the 4-6 micron-thick sections were placed on one or two
glass slides.

To obtain thyroid gland specimens, each head was excised from the carcass and
decalcified using a commercial formic acid/EDTA decalcification solution. The heads
were processed routinely for paraffin embedding using an automated tissue processor.
Each head was embedded so that the caudal surface would be microtomed first, and
five transverse serial sections {each ~5 microns thick) were obtained at the level of the
gill arch ventral to the eye. All histologic sections were stained with hematoxylin and
eosin, and mounted with a glass coverslip using an appropriate permanent mounting
medium.

The pathologist evaluated all sections using brightfield microscopy, with awareness
of the treatment group status of individual animals. Histopathologic findings were scored
for severity according to the following grading system: P = present, Grade 1 = minimal,
Grade 2 = mild, Grade 3 = moderate, and Grade 4 = severe. A modified scoring system
based on OPPTS 890.1350 was used for gonadal stage scoring, and a modified grading
scale based on OCSPP 890.2200 was used for the grading of increased oocyte atresia
and post-ovulatory follicles (Appendix A). Gonad phenotype scoring was performed as
follows: Phenotype 1 = entirely testicular tissue, Phenotype 2 = predominantly testicular

tissue, Phenotype 3 = approximately equal testicular and ovarian components,

_2.
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Phenotype 4 = predominantly ovarian tissue, and Phenotype 5 = entirely ovarian tissue.
Results were recorded into a proprietary electronic data recording system, and were
subsequently converted into spreadsheet format. Individual animal results were
tabulated in the Histopathology Incidence Table (HIT) and summarized in the Summary
Incidence Table (SIT).

RESULTS

Findings associated with 2-EHHB exposure occurred in the gonads of male and
female fish and included: intravascular and interstitial proteinaceous fluid in the testes of
88 and 220 pg/L dose group males (minimal to mild), and in the ovaries of 220 pg/L
dose group females (mild); increased mean testis stage scores, especially in males of
the 88 and 220 pg/L dose groups; a dose-dependent increase in the prevalence and
severity of oocyte atresia (minimal to moderate); decreased post-ovulatory follicles in
females of the 88 and 220 pg/L dose groups; and shifts in ovarian stage scores in
females, especially in females of the 88 and 220 pg/L dose groups. Representative
examples of various findings are illustrated in Figures 1-7. Although mean ovarian stage
score were comparable among control and 2-EHHB-exposed females, there was a shift
away from females in the spawning or recently-spawned stages (i.e., Stages 4.0, 2.0,
and 2.5) toward stages of oocyte maturation (i.e., Stages 3.0 and 3.5). That shift is
consistent with the decreased post-ovulatory follicles observed in females of the 88 and
220 pg/L dose groups, because Stage 3.0 and 3.5 ovaries typically contain few, if any, of
those residual structures.

An unusual finding that was not related to 2-EHHB exposure was the presence of
multiple testicular oocytes in the collecting ducts of a control male, Animal No. 5AM2
(Fig. 8).

There were no thyroid gland findings in this study.

The relatively few additional diagnoses recorded in this study were background
types of findings observed typically in fathead minnow gonads, and were present in
comparable numbers of control and 2-EHHB-treated fish generally at low prevalence

and severity; thus none were considered to be treatment-related.

_3.
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Table 2. Prevalence and Severity of Selected Findings in the Testes of Male
Fathead Minnows

2-EHHB Dosage 0 14 35 a8 220
(ug/L) | (contral)
n 8 8 8 8 8
Proteinaceous Fluid, 0 0 0 2 8
Intravascular/Interstitial
minimal - - - 2 2
mild - - - - 6
Testis Stage Score
Stage 1.5 5 4 4 3 1
Stage 2.0 3 2 2 2 5
Stage 2.5 1 2 2 1
Stage 3.0 - 1 - 1 1
Mean Testis Stage Score 1.7 1.9 1.9 21 2.1

Table 3. Prevalence and Severity of Selected Findings in the Ovaries of
Female Fathead Minnows

2-EHHB Dosage 0 14 35 a8 220
(pgfL) | {contral)
n 16 14 15 15 16
Proteinaceous Fluid, 0 0 0 0 2
Intravascular/Iinterstitial
mild - - - - 2
Increased Ouacyte Atresia 0 1 2 3 5
minimal - 1 2 2 1
mild - - - 1 2
moderate - - - - 2
Post-ovulatory Follicles 10 9 11 3 7
Grade 12 1 1 1 1 3
Grade 2 2 1 1 - 2
Grade 3 7 7 9 2 2
Ovary Stage Score
Stage 1.0 - - - 1 -
Stage 2.0 2 2 - - -
Stage 2.5 3 3 5 1 1
Stage 3.0 2 3 3 4 5
Stage 3.5 6 5 4 8 10
Stage 4.0 3 1 3 1 -
Mean Ovary Stage Score 3.2 3.0 3.2 3.2 3.3

3 Grades are listed rather than severity scores because post-ovulatory follicles are normal structures.
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DISCUSSION

The presence of proteinaceous intravascular and interstitial fluid in the gonads of
male and female fathead minnows is consistent with increased hepatic vitellogenin
production as might be induced by substances with estrogenic activity. A number of in
vitro and in vivo studies have demonstrated estrogen-like effects in fish exposed to
various parabens, including vitellogenin induction (Pedersen et al., 2000; inui et al.,
2003; Yamamoto et al., 2011). Although not specific for enhanced estrogenic activity,
increased oocyte (follicular) atresia is another commonly reported effect of xenoestrogen
exposure (Dietrich and Krieger, 2009).

CONCLUSION AND SUMMARY

Findings associated with 2-EHHB exposure included intravascular and interstitial
proteinaceous fluid in the testes of 88 and 220 pg/L dose group males and in the ovaries
of 220 pg/L dose group females; increased mean testis stage scores especially in males
of the 88 and 220 pg/L dose groups; a dose-dependent increase in the prevalence and
severity of oocyte atresia in 2-EHHB-exposed females; decreased post-ovulatory
follicles in females of the 88 and 220 pg/L dose groups; and shifts in ovarian stage
scores in females, especially in the 88 and 220 pg/L dose groups. Overall, clear
treatment-related effects were observed primarily in fish of the 88 and 220 pg/L dose
groups. There were no thyroid gland findings in this study.

L3 March 10(8
C. WOLF, DVM, Diplomate, ACVP Date
Senitr Pathologist

JCWifcb
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COMPLIANCE STATEMENT
EPL Principal
Smithers Viscient Investigator Dr. Jeffrey C. Wolf
EPL
13784.6120 Pathologist Dr. Jeffrey C. Wolf
Pimephales promelas EPL Project
(fathead minnow) Number 237-080

Protocol for Conducting a Short-Term Reproduction Assay with Fathead Minnow
(Pimephales promelas) Following OPPTS 890.1350 and OECD 229 Guidelines

2-ethylhexy| paraben

The Histopathology portions of the above-referenced study were conducted in

compliance with the Good Laboratory Practice regulations of the Environmental
Protection Agency as stipulated by 40 CFR Part 160 (FIFRA); and all appiicable
amendments.

EP ipal Investigator
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Minnow (Pimephales promelas) Following OPPTS 890.1350 and OECD
229 Guidelines

Client Study: 13784.6120 EPL Principal Investigator: Dr. Jeffrey C. Wolf
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The following aspects of this study were inspected by the Quality Assurance Unit of
Experimental Pathology Laboratories, Inc. Dates inspections were performed and
findings reported to the EPL Principal Investigator and Management are indicated below.

Dates
Area Inspected Inspection Reporting
EPL Project Sheets 12114,15/16; 2/717 12115118, 2/7TM7
Project Setup 1/3M7; 119117 1/317; 11917
In-Process - Checkout 2/1317 2/13/17
Data Review 2114117, 2116117 2114117, 2116/17
Draft Pathology Report 4119117, 412317 4/20117; 4124117
Final Pathology Report 3/6,7,8,9,23/18 3/23/18
Date reported to Study Director/Management 3/23/18
Date of last annual facility inspection 12117
NURLYE 22 Mar 2018
EPL Quality Assurance Unit Date

Form No. 6-2 (10/10/18)
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SUMMARY INCIDENCE TABLE

13784.6120
Terminal Sacrifice
Male Pimephales promelas

(fathead minnow) GROUP | GROUP | GROUP | GROUP | GROUP
Control 14ug/L | 35ug/L | 88ug/L | 220ug/L
TESTIS (NO. EXAMINED) &) (8) (8) (8) (8)
Collecting Ducts,

Mineralization 3 2 2 5
Collecting Ducts, Oocyte 1
Inflammation, Granulomatous 1
Interstitial Cells, Decreased 1
Interstitial Cells, Increased 4 1 1 1
Mineralization 1 1 2
Phenotype 1 7 8 8 8 8
Phenotype 2 1
Proteinaceous Fluid,

Intravascular/Interstitial 2 8
Stage 1.5 5 4 4 3 1
Stage 2 3 2 2 2 5
Stage 2.5 1 2 2 1
Stage 3 1 1 1
Testicular Degeneration 2 2 1 1 1

THYROID (NO. EXAMINED) (4) (4)
EPL| -1

| Experimental Pathology Laboratories, Inc.
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SUMMARY INCIDENCE TABLE

13784.6120
Terminal Sacrifice
Female Pimephales promelas

(fathead minnow) GROUP | GROUP | GROUP | GROUP | GROUP
Control 14ug/L | 35ug/L | 88ug/L | 220ug/L
OVARY (NO. EXAMINED) (16) (14) (15) (15) (16)
Infection, Fungi 1
Inflammation, Granulomatous 1
Qocyte Atresia, Increased 1 2 3 5
Qoplasm Dysgenesis 1 1 2
Phenotype 5 16 14 15 15 16
Post-ovulatory Follicles 10 9 11 3 7
Proteinaceous Fluid,
Intravascular/Interstitial 2
Stage 1 1
Stage 2 2 2
Stage 2.5 3 3 5 1 1
Stage 3 2 3 3 4 S
Stage 3.5 6 5 4 8 10
Stage 4 3 1 3 1
THYROID (NO. EXAMINED) 4 (4)
EPL| 12

| Experimental Pathology Laboratories, Inc.
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HISTOPATHOLOGY INCIDENCE TABLE

GROUP
Control

GROUP
14ug/L

13784.6120

Terminal Sacrifice

Male Pimephales promelas
(fathead minnow)
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—Zmwu
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NZOo;

~Z0w
NZgwm
~-=Z> &
NE D e
~Z W~
ISR S
-ZO&~
NZO S
2O~
NZO s

TESTIS

Collecting Ducts

Mineralization

L]

[N

e
e

LSIILS |

Collecting Ducts, Oocyte

Inflammation, Granulomatous

Interstitial Cells, Decreased

Interstitial Cells, Increased

-

Mineralization

a

Phenotype 1 P

Phenotype 2 P

Proteinaceous Fluid.

Intravascular/Interstitial

Stage 1.5 PIP

Stage 2

Stage 2.5

Stage 3

Testicular Degeneration 1

THYROID X

EPL|

’ Experimental Pathology Laboratories, Inc.

1I-1

Key: X=Not Remarkable N=No Section |=Incomplete A=Autolysis
1=minimal 2=mild 3=moderate 4=severe
P=Present B=Benign M=Malignant
m=missing one paired organ u=unscheduled sac /death
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HISTOPATHOLOGY INCIDENCE TABLE

GRQUP GROQUP
35ug/L 88ug/L

13784.6120

Terminal Sacrifice

Male Pimephales promelas
(fathead minnow)

rPEZ—-Z>

=P w
NZ P w
—Zow
NZ oW
~ZOw
NZOw
~Z0w
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Mineralization 1
Collecting Ducts, Oocyte
Inflammation, Granulomatous
Interstitial Cells, Decreased
Interstitial Cells, Increased 2 2
Mineralization
Phenotype 1 PIP|P|[P|P|P|P|P P|P|P|P|P|P|P|P
Phenotype 2
Proteinaceous Fluid.
Intravascular/Interstitial 1
Stage 1.5 PIP PP P PP
Stage 2 P P P P
Stage 2.5 P P P P
Stage 3 P
Testicular Degeneration 1 1

-

-

EPL| -2

’ Experimental Pathology Laboratories, Inc.

Key: X=Not Remarkable N=No Section |=Incomplete A=Autolysis
1=minimal 2=mild 3=moderate 4=severe
P=Present B=Benign M=Malignant
m=missing one paired organ u=unscheduled sac /death
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HISTOPATHOLOGY INCIDENCE TABLE

GROUP
220ug/L

13784.6120

Terminal Sacrifice

Male Pimephales promelas
(fathead minnow)
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Mineralization 1
Collecting Ducts, Oocyte
Inflammation, Granulomatous 2
Interstitial Cells, Decreased 1
Interstitial Cells, Increased 2
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Phenotype 1 PIP|P|[P|P|P|P|P
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Proteinaceous Fluid.
Intravascular/Interstitial 212
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Stage 2 PIP P P|P
Stage 2.5 P
Stage 3
Testicular Degeneration

-
-
-
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-
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N T

THYROID X X | X X

EPL| -3

’ Experimental Pathology Laboratories, Inc.

Key: X=Not Remarkable N=No Section |=Incomplete A=Autolysis
1=minimal 2=mild 3=moderate 4=severe
P=Present B=Benign M=Malignant
m=missing one paired organ u=unscheduled sac /death
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HISTOPATHOLOGY INCIDENCE TABLE

GROUP
Control

13784.6120

Terminal Sacrifice

Female Pimephales promeias
(fathead minnow)
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Oocyte Atresia, Increased
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EPL| II-4

’ Experimental Pathology Laboratories, Inc.

Key: X=Not Remarkable N=No Section |=Incomplete A=Autolysis
1=minimal 2=mild 3=moderate 4=severe
P=Present B=Benign M=Malignant
m=missing one paired organ u=unscheduled sac /death
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HISTOPATHOLOGY INCIDENCE TABLE

GROUP
14ug/L

13784.6120

Terminal Sacrifice

Female Pimephales promeias
(fathead minnow)
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Stage 2.5 P P P
Stage 3 P|P P
Stage 3.5 P P P PP
Stage 4 P

W
i

EPL| -5

’ Experimental Pathology Laboratories, Inc.

Key: X=Not Remarkable N=No Section |=Incomplete A=Autolysis
1=minimal 2=mild 3=moderate 4=severe
P=Present B=Benign M=Malignant
m=missing one paired organ u=unscheduled sac /death
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GROUP
35ug/L

13784.6120

Terminal Sacrifice

Female Pimephales promeias
(fathead minnow)
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’ Experimental Pathology Laboratories, Inc.

Key: X=Not Remarkable N=No Section |=Incomplete A=Autolysis
1=minimal 2=mild 3=moderate 4=severe
P=Present B=Benign M=Malignant
m=missing one paired organ u=unscheduled sac /death
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HISTOPATHOLOGY INCIDENCE TABLE

GROUP
88ug/L

13784.6120

Terminal Sacrifice

Female Pimephales promeias
(fathead minnow)

rPEZ—-Z>

- TN
NN
W T >N
S TmN
N TN
w TN
sT@DR
TN
NTO N
WTON
STON
- ToN
NTON
wToN
s=TON

OVARY

Infecticn, Fungi
Inflammation, Granulomatous
Oocyte Atresia, Increased 2 1 1
Ooplasm Dysgenesis
Phenotype 5 PpilP|P|P|P|P|P|[P|P|P|P|P|P|P|P
Post-ovulatory Follicles 3 3

Proteinaceous Fluid
Intravascular/Interstitial
Stage 1 P
Stage 2
Stage 2.5 P
Stage 3 PP P P
Stage 3.5 P PIP|P PP PP
Stage 4 P

-

EPL| -7

’ Experimental Pathology Laboratories, Inc.

Key: X=Not Remarkable N=No Section |=Incomplete A=Autolysis
1=minimal 2=mild 3=moderate 4=severe
P=Present B=Benign M=Malignant
m=missing one paired organ u=unscheduled sac /death
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GROUP
220ug/L

13784.6120

Terminal Sacrifice

Female Pimephales promeias
(fathead minnow)
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’ Experimental Pathology Laboratories, Inc.

Key: X=Not Remarkable N=No Section |=Incomplete A=Autolysis
1=minimal 2=mild 3=moderate 4=severe
P=Present B=Benign M=Malignant
m=missing one paired organ u=unscheduled sac /death
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Appendix A
Grade QOocyte Atresia, Increased
1 Average of 3-5 atretic follicles per ovary section
2 Average of 6-9 atretic follicles per ovary section
3 Average = 9 atretic follicles per ovary section, but less than the vast majority
4 Vast majority of oocytes are atretic
Grade Post-ovulatory Follicles (POF)
1 Average of 3-5 POF per ovary section
2 Average of 6-8 POF per ovary section
3 Average > 9 POF per ovary section, but less than vast majority
4 Vast majority of follicles are POF
Stage Testes Ovaries
Juvenile | Entirely spermatogonia Entirely oogonia
0.0 Eptirely immature phases (spermatogonia to spermatids) Entirely perinucleolar cocytes
with ho spermatozoa
e e 1o | Vast mjrty (05, >00% aronvis) oflce o pr
. . . ) Lo vitellogenic, predominantly perinucleolar through cortical
spermatozoa are evident; the germinal epithelium is alveolar phases
thicker than in Stage 1.5
Immature phases predominate; more spermatozoa are Maiori . . . .
ident as compared to Stage 1.0; tubule lumina are aj_orlty of follicles are pre_-wtellogenlc, predom_mar)tly .
1.5 Iew comp ; ge 1.1, Jubu'e lumina ar perinucleolar through cortical alveclar; some mid-vitellogenic
arger than in Stage 1; the germinal epithelium is thinner follicles may be present
than Stage 1.0 and thicker than Stage 2.0. yhep
Spermatocytes, spermatids, and spermatozoa are
20 present in roughly equal proportions; the germinal At least half of observed follicles are early and mid-vitellogenic
) epithelium is thinner than Stage 1.5 but thicker than phases
Stage 2.5; most tubule lumina do not coalesce
All stages may be observed, however, mature sperm
2.5 predominate; the germinal epithelium is thinner than Most follicles are early and mid vitellogenic, but some late
" Stage 2.0 but thicker than Stage 3.0; many tubule lumina | vitellogenic follicles are present also
are coalescing
All stages may be observed, however, mature sperm
3.0 'dj[xer%(;n;?:;: ;hse! g?)rpn;:r?r:;':tshserlhiwslzgrl'hner;let; t:fan itis Majority of developing follicles are late vitellogenic phase
spermatocysts and most tubule lumina are coalescing
Al stages ma.ay be obsgrved, howgver,_ mature sperm Majority of developing follicles are late vitellogenic phase; a few
3.5 predomm_ate, the germinal epithelium is barely app_arent follicles are larger than in Stage 3 and have large yolk granules
(often a smgle cell layer or less), and large coalescing (mature / spawning follicles)
tubule lumina are filled with spermatozoa
4.0 Not used Many follicles are mature / spawning phase, with large yolk
granules
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Figure 1 (218497). Testis from a control male, Animal No. 5CM1. Provided for

comparison. H&E.
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LIS495.40 13784.6120 237-080 P. promelas  SCMI1 O ug/l. Bar=25um

Figure 2 (Z18498). Higher magnification of testis from previous figure. H&E.
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Figure 3 (218495). Testis from a male exposed to 220 ug/L 2-EHHB, Animal No. 1AM2.

Proteinaceous fluid fills and expands testicular veins (arrows). H&E.
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Z18496.4f 13784.6120 237-080 P.promelas LAM2 220 ug/L Bar=25um

Figure 4 (218496). Higher magnification of testis from preceding figure. Although
somewhat difficult to visualize in this image (as compared to the actual microscope slide),
there are small amounts of proteinaceous fluid within the inter-tubular interstitium
(arrows). H&E.
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ZISSOLLI 13784.6120 237-080 P, promelas 5AF3 Oug/L Bar=10) um

Figure 5 (Z218501). Ovary from a control female, Animal No. 5AF3. Provided for

comparison. H&E.
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Figure 6 (218499). Ovary from a female exposed to 220 pg/L 2-EHHB, Animal No.

1DF2. Interstitial proteinaceous fluid is evident (arrow). However, unlike the situation in

the males, in females it can be difficult to distinguish proteinaceous fluid caused by
increased plasma vitellogenin from proteinaceous fluid (deteriorating yolk) that leaks from

atretic oocytes. An atretic oocyteffollicle is also evident in this image (arrowhead). H&E.
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Z18500.61 13784.6120 237-080 P.promelas  1DF2 220 ug/L Bar = 100 um

Figure 7 (Z18500). Ancther area from the same ovary depicted in the prior figure. The

center of the image is occupied by a large atretic oocyte. H&E.
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Z18502.6f 137846120 237-080 P.promelas  5AM2 Oug/L. Bar=25um

Figure 8 (218502). Testis from a control male, Animal No. 5AM2. A perinuclear phase
oocyte (arrow) is evident within a collecting duct, which is a highly unusual location for

testicular cocytes. This finding was not treatment-related. H&E.
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