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TOXICITY SUMMARY REPORT Washington Department of Ecology
Test IDs: 2304-S122 to S127 April 2023

INTRODUCTION

Washington Department of Ecology engaged Enthalpy Analytical (Enthalpy) to generate acute
toxicity data on the sensitivity of rainbow trout to 6PPD, 6PPD-quinone, and four alternative
compounds. 6PPD-quinone, a chemical found to be present in roadway runoff, was identified
as a chemical linked to acute mortality in coho salmon (Oncorhynchus kisutch) in stormwater-
impacted watersheds throughout the Puget Sound basin. Notably, 6PPD-quinone is a
transformation product of 6PPD, an additive in the process of tire manufacturing to protect the
rubber polymers from ozone, and it has a published effect to juvenile coho salmon at
concentrations below 0.1 ug/L (Tian 2022). The objectives of this project are to compare the
relative toxicities to rainbow trout of 6PPD and 6PPD-quinone to potential alternative anti-
ozonates (IPPD, 7PPD, TQM, 77PD; alternatives) that might be used in tire production.

Testing was conducted in accordance with the Organization of Economic Cooperation and
Development (OECD) method 203, as it would pertain to the United Nations Economic
Commission for Europe (UNECE) Globally Harmonized System of Classification and Labeling
of Chemicals (GHS; UNECE 2013). Testing was augmented by guidance in OECD method

23 for preparation of difficult to test substances.

The purpose of the GHS is to provide standard criteria for the determination and classification
of health, physical, and environmental hazards of chemicals. As part of the current iteration of
the GHS hazard characterization system, acute aquatic toxicity tests are conducted to
measure the potential of chemicals to cause injury to aquatic organisms subjected to short-

term exposure.

Testing was performed to measure acute survival effects to the rainbow trout, Oncorhynchus
mykiss. All testing was conducted at the Enthalpy Analytical laboratory in San Diego,
California. The 6PPD test was conducted between March 9 and 13, 2023; the 6PPD-quinone

and four alternative compound tests were conducted between April 13 and 17, 2023.

Enthalpy Analytical — San Diego Bioassay Laboratory
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MATERIALS AND METHODS
The test materials were purchased directly from the supplier and had a listed purity of greater
than 95 percent. Upon receipt at the laboratory, the products were stored in cool, dry conditions

until used for using.

Compound CAS Number Supplier Product
Description
6PPD 793-24-8 Alfa Chemistry Dark brown solid
IPPD 101-72-4 Alfa Chemistry Purple liquid
7PPD 3081-01-4 Alfa Chemistry Light brown liquid
T™Q 26780-96-1 Alfa Chemistry Yellow liquid
77PD 3081-14-9 Alfa Chemistry Light purple liquid
6PPD-quinone unknown HPC Standards Orange liquid

Based on the relatively low solubility of the chemical compounds in water, each compound
was dissolved in acetone, a solvent vehicle, prior to being introduced to water and exposed to
the organisms for testing. Stock solutes containing the compounds and solvents were
produced and test dilutions were subsequently created by taking an aliquot of the stock and
adding it to water to create the final desired exposure concentrations. A solvent control,
consisting of the highest concentration of solvent used in the test series, was added to
laboratory dilution water, and tested concurrently to ensure the addition of the solvent itself did

not cause detrimental effects to the test organisms.

An initial test was performed with 6PPD to identify the concentration which would show an
effect to the rainbow trout and could then be used to inform the test concentrations for the
alternative products to understand whether they had increased or decreased effects relative
to 6PPD. The 6PPD concentration which produced a 50 percent effect to the test organisms
(i.e. ECso) would be used as the target for the middle test concentration in the alternative test
series; two concentrations above and below that value were tested to form the dose response

curve in the alternative compounds.

Nominal concentrations for the 6PPD exposure were 500, 250, 100, 20, 4, 0.8, and 0.16
micrograms per liter (ug/L). A 1000 milligram per liter (mg/L) acetone control was also tested

with this compound.

Enthalpy Analytical — San Diego Bioassay Laboratory
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Nominal concentrations for the IPPD, TMQ, and 77PD tests were 2000, 1000, 500, 250, and
125 pg/L. A 1000 mg/L acetone control was also tested with each of these compounds.
Nominal concentrations for the 7PPD test were 2000, 1000, 500, 250, and 125 ug/L. A 2000
mg/L acetone control was also tested with this compound; the increased solvent concentration
was required to fully dissolve the compound prior to testing. Nominal concentrations for the
6PPD-quinone test were 1.6, 0.8, 0.4, 0.2, and 0.1 pg/L. A 1000 mg/L acetone control was

also tested with this compound. All concentrations were prepared individually.

No subsamples for verification of compound concentrations were collected and analyzed

during the testing period. Nominal concentrations were used for all data analysis and reporting.

Toxicity tests were conducted using a listed fish species in accordance with OECD method
203. Concurrent laboratory reference toxicant tests used for quality assurance followed OECD
guidelines. Effects were evaluated statistically using the Comprehensive Environmental
Toxicity Information System™ (CETIS, version 2.1.2.3) from Tidepool Scientific Software.
Organism performance in each test was compared to that observed in the concurrent control
exposure. The No Observed Effect Levels (NOEL) and Lowest Observed Effect Levels (LOEL)
were calculated using a parametric or nonparametric analysis, as appropriate. The
concentrations expected to cause a lethal effect to 25 and 50 percent of test organisms (LC2s

or LCso, respectively) were calculated using linear interpolation and Spearman-Karber.

Enthalpy Analytical — San Diego Bioassay Laboratory



TOXICITY SUMMARY REPORT
Test IDs: 2304-S122 to S127

Washington Department of Ecology

April 2023

Larval Fish Toxicity Test Specifications

Test Period:

Test Organism:

Endpoint(s):

Test Organism Source, Size:
Test Chamber:

Volume per Replicate,
Number of Replicates:

Number of Organisms per
Replicate:

Photoperiod:

Feeding:
Control/Dilution Water:

Test Concentrations:

Protocol Used:
Acceptability Criteria:

Reference Toxicant Test:

6PPD: 3/9/23, 16:05 to 3/13/23, 17:05

IPPD: 4/13/23, 16:00 to 4/17/23, 16:00

7PPD: 4/13/23, 15:35 to 4/17/23, 15:35

TMQ: 4/13/23, 15:55 to 4/17/23, 15:55

77PD: 4/13/23, 16:15 to 4/17/23, 16:15
6PPD-quinone: 4/13/23, 16:15 to 4/17/23, 16:15

Oncorhynchus mykiss (rainbow trout)

96-hour Acute Survival

Thomas Fish Company (Anderson, CA), 3-6 cm
4-L glass jars

3 L, 2 Replicates per concentration

16 hours light:8 hours darkness, ambient
laboratory levels (50 — 100 ft-c)

None during the test

Moderately hard freshwater

6PPD: 500, 250, 100, 20, 4, 0.8, and 0.16 ug/L; lab and solvent

controls

IPPD, 7PPD, TMQ, 77PD: 2000, 1000, 500, 250, and 125 pg/L;

lab and solvent controls

6PPD-quinone: 1.6, 0.8, 0.4, 0.2, and 0.1 pg/L; lab and solvent

controls

OECD 203 Fish, Acute Toxicity Test (OECD 2019)

Mean lab control survival = 90%

A concurrent reference toxicant test using copper chloride was

conducted with the April 13 tests.

Enthalpy Analytical — San Diego Bioassay Laboratory
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RESULTS

A statistically significant effect was detected in the 500 pg/L concentration for the 6PPD test,
resulting in a NOEC of 250 ug/L. The LCso was calculated as 375 pg/L, and the LC2s was
calculated as 312 ug/L.

Statistically significant effects were detected in the 2000 and 1000 ug/L concentrations for the
IPPD test, resulting in a NOEC of 500 ug/L. The LCso was calculated as 750 ug/L, and the LCxs

was calculated as 625 ug/L.

Statistically significant effects were detected in the 2000 and 1000 ug/L concentrations for the
7PPD test, resulting in a NOEC of 500 ug/L. The LCso was calculated as 643 ug/L, and the
LC,s was calculated as 458 ug/L.

No statistically significant effects were detected in any concentration tested for the TMQ test,
resulting in a NOEC of 2000 ug/L. The LCso was calculated as greater than 2000 ug/L, and the
LC2s was calculated as 1830 pg/L.

Statistically significant effects were detected in the 2000, 1000, and 500 ug/L concentrations
for the 77PD test, resulting in a NOEC of 250 ug/L. The LCso was calculated as 321 ug/L, and
the LC2s was calculated as 229 pg/L.

Out of 6PPD and the 4 alternatives, TMQ exhibited the least mortality to the rainbow trout.

No statistically significant effects were detected in any concentration tested for the 6PPD-
quinone test, resulting in a NOEC of 1.6 ug/L. The LCso and LCys were both calculated as
greater than 1.6 ug/L.

No sublethal abnormalities were observed in any of the chemicals tested.

Summaries of statistical results are provided in Tables 1 to 3. Raw datasheets and complete

statistical summaries are provided in Appendix A.
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Table 1. Summary of Toxicity Test Results — 6PPD

Test Concentration (ug/L)

Mean 96-hr Survival

(%)

Lab Control 100
Solvent Control 100
0.16 100

0.8 100

4 100

20 100

100 100

250 100

500 0.0
NOEL (mg/L) 250
LOEL (mg/L) 500
LCso (mg/L) 375
LCas(mg/L) 312

NOEL = No Observed Effect Level

LOEL = Lowest Observed Effect Level

LCso = the concentration at which 50 percent of the organisms show a lethal effect
LCys = the concentration at which 25 percent of the organisms show a lethal effect

Enthalpy Analytical — San Diego Bioassay Laboratory
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Table 2. Summary of Toxicity Test Results — IPPD, 7PPD, TMQ, 77PD
Test IPPD 7PPD TMQ 77PD
Concentration Mean 96'hr Mean 96'hr Mean 96'hr Mean 96'hr
(Mg/L) Survival Survival Survival Survival
(%) (%) (%) (%)
Lab Control 100 100 100 100
Solvent Control 100 100 100 100
125 100 100 100 100
250 100 100 100 70.0
500 100 70.0 100 0.0
1000 0.0 0.0 100 0.0
2000 0.0 0.0 70.0 0.0
NOEL (mg/L) 500 500 2000 250
LOEL (mg/L) 1000 1000 >2000 500
LCso (mg/L) 750 643 >2000 321
LCa2s(mg/L) 625 458 1830 229

NOEL = No Observed Effect Level

LOEL = Lowest Observed Effect Level
LCso = the concentration at which 50 percent of the organisms show a lethal effect
LC,s = the concentration at which 25 percent of the organisms show a lethal effect

Enthalpy Analytical — San Diego Bioassay Laboratory
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Table 3. Summary of Toxicity Test Results — 6PPD-quinone
Test Concentration (ug/L) Mean QGE‘I;:)Survival
Lab Control 100
Solvent Control 100
0.1 100
0.2 100
0.4 100
0.8 100
1.6 100
NOEL (mg/L) 1.6
LOEL (mg/L) >1.6
LCso (mg/L) >1.6
LC2s (mg/L) >1.6

NOEL = No Observed Effect Level

LOEL = Lowest Observed Effect Level

LCso = the concentration at which 50 percent of the organisms show a lethal effect

LCys = the concentration at which 25 percent of the organisms show a lethal effect

QUALITY ASSURANCE

The product material was received in good condition. Mean control responses in all tests met
minimum test acceptability criteria, and all procedures followed protocol conditions and
requirements, unless otherwise noted. The fish were acclimated to the required test
temperature and laboratory control water source upon receipt and were held for a period of at
least 9 days before test initiation. Fish were fed to satiation in holding (as often as daily); and

feeding was discontinued 24 hours before the exposure began.

The 6PPD test exceeded the loading rate of 0.8 g/L, with a loading rate of 1.18 g/L. However,
the dissolved oxygen of the test remained above 60 percent saturation and the test organisms
showed sensitivity to the chemical. Therefore, it is unlikely the loading rate affected the final

outcome of the test.

Minor QA/QC issues that were not likely to have any bearing on the test results are noted on

the data sheets, and a list of data qualifier codes is available in Appendix B.

Enthalpy Analytical — San Diego Bioassay Laboratory
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Reference Toxicant Tests

Concurrent reference toxicant test results are summarized in Table 4 and presented in full in
Appendix C. The reference toxicant test met minimum test acceptability criteria, and the ECso
was within two standard deviations of the historical mean, indicating the organisms exhibited

typical sensitivity to copper as is usually observed in the laboratory.

Table 4. Reference Toxicant Test Results

NOEL Historical LCs * 2 cv

LC /L copper SD
(ug/L copper) w0 (uglL- coppen) (ug/L copper) )

Species & Endpoint

Fathead Minnow:
96-hour Survival 50 107 82.9+70.9 42.8

NOEL = No Observed Effect Level

LCs = the concentration at which 50 percent of the organisms show a lethal effect

Historical LCsp + 2 SD = the mean LCs from the previous tests performed by Enthalpy, plus or minus two standard deviations
CV= Coefficient of Variation
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CETIS summary Report Report Date: 25 Apr-23 13:59 (p 1 of 1)
Test Code/ID: 2304-5122 / 18-3381-8496
Acute Fish Survival Test Nautilus Environmental (CA)
Batch ID: 05-0885-0010 Test Type: Survival (96h) Analyst:
Start Date: 09 Mar-23 16:05 P$T  Protocol: OECD 203 Diluent: Laboratory Freshwater
Ending Date: 13 Mar-23 17:05 £ T Species:  Oncorhynchus mykiss Brine: Not Applicable
Test Length: 4d-—1-h@ 6 hry Taxon: Source:  Thomas Fish Co. Age: 66d
Sample ID:  16-2368-7699 Code: @2‘364-8*1%2- Project: 6PPD
Sample Date: 09 Mar-23 Material: Chemical Product Source: Washington Department of Ecology
Receipt Date: 09 Mar-23 CAS (PC): 74%-24-% Station:  6PPD
Sample Age: 16h Client: , 1,0 ton Dgt,ﬂw«f oFE o, ay
Multiple Comparison Summary
Analysis ID Endpoint Comparison Method NOEL LOEL TOEL PMSD S
21-0771-0939 96h Survival Rate Fisher Exact Test 250 500 353.6 - 1
Point Estimate Summary
Analysis ID  Endpoint Point Estimate Method Level pg/L 95% LCL 95% UCL S
02-0749-9952 96h Survival Rate Linear Interpolation (ICPIN) EC25 312 312 312 1
EC50 375 375 375
96h Survival Rate Summary
Conc-ug/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 S 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
0 LC 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
0.16 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
0.8 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
4 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
20 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
100 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
250 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
500 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
96h Survival Rate Detail MD5: DCE14F656B257D35085F9BESF3EE86CF
Conc-ug/L Code Rep 1 Rep 2
0 S 1.000 1.000
0 LC 1.000 1.000
0.16 1.000 1.000
0.8 1.000 1.000
4 1.000 1.000
20 1.000 1.000
100 1.000 1.000
250 1.000 1.000
500 0.000 0.000
B our rL HPSEY ® «uedcs vfuhy
S-. So(v(nf (dﬂ+’w’

Convergent Rounding (3 sf)

CETIS™ v2.1.2.3 (007-803-386-7)
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CETIS Analytical Report

Report Date:
Test Code/ID:

25 Apr-23 13:59 (p 1 of 1)
2304-S122 / 18-3381-8496

Acute Fish Survival Test

Nautilus Environmental (CA)

Analysis ID: 21-0771-0939 Endpoint:
Analyzed: 25 Apr-23 13:58
Edit Date: 20 Apr-23 13:57

Analysis:

96h Survival Rate

Single 2x2 Contingency Table
MD5 Hash: 46ECDA54D1369A0F371E3C5D5ED2D6C  Editor ID:

CETIS Version:
Status Level:

CETISv2.1.2

1

007-803-386-7

Data Transform Alt Hyp NOEL LOEL TOEL Tox Units
Untransformed C>T 250 500 353.6 -
Fisher Exact Test
Control vs Conc-ug/L Test Stat P-Type P-Value Decision{a:5%)
Lab Control 0.16 1.000 Exact 1.0000 Non-Significant Effect
0.8 1.000 Exact 1.0000 Non-Significant Effect
4 1.000 Exact 1.0000 Non-Significant Effect
20 1.000 Exact 1.0000 Non-Significant Effect
100 1.000 Exact 1.0000 Non-Significant Effect
250 1.000 Exact 1.0000 Non-Significant Effect
96h Survival Rate Frequencies
Conc-ug/L Code NR R NR+R PropNR PropR  %Effect
0 LC 10 0 10 1.000 0.000 0.00%
0.16 10 0 10 1.000 0.000 0.00%
0.8 10 0 10 1.000 0.000 0.00%
4 10 0 10 1.000 0.000 0.00%
20 10 0 10 1.000 0.000 0.00%
100 10 0 10 1.000 0.000 0.00%
250 10 0 10 1.000 0.000 0.00%
500 0 10 10 0.000 1.000 100.00%
96h Survival Rate Summary
Conc-ug/L Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 LC 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
0.16 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
0.8 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
4 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
20 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
100 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
250 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
500 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
Graphics
1.0 @ [ ] [ ] [ ] (] [ R I
0.9 4
0.8
8 074
3]
Z 064
©
>
E 0.5
v
» 04
L
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CETIS Analytical Report

Report Date:
Test Code/ID:

25 Apr-23 13:59 (p 1 of 1)
2304-5122 / 18-3381-8496

Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 02-0749-9952 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 20 Apr-23 13:59 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Edit Date: 20 Apr-23 13:57 MD5 Hash: 46ECDA54D1369A0F371E3C5D5ED2D6C  Editor ID: 007-803-386-7
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1577310 1000 Yes Two-Point Interpolation
Point Estimates
Level pg/L 95% LCL 95% UCL
EC25 312 312 312
EC50 375 375 375
96h Survival Rate Summary - Calculated Variate(A/B) - Isotonic Variate
Conc-ug/L Code Count Mean Median Min Max CV% %Effect ZA/ZB Mean %Effect
0 LC 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
0.16 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
0.8 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
4 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
20 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
100 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
250 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
500 2 0.000 0.000 0.000 0.000 -— 100.00% 0/10 0.000 100.00%
Graphics
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Freshwater Acute Bioassay OECD 203 Product Testing-Definitive Water Quality Measurements

Static Conditions & Test Organism Survival
DF-018
Client: Washington Department of Ecology Test Species: O. mykiss
Sample ID: 6PPD Start Date/Time: 3(4{23 lbcg 5T
TestNo.: D2 >°H~ s122 End Date/Time:3 [\3/13 {765 POT
. Number of Conductivity ) Temperature Dissolved Oxygen pH
com(::;/tstlon " b ORI Lézeoﬂf?is‘;;s’ 196 | 0 Zgjmjglcwz I -9'_6.“7%0 GZ‘*{:LZZ' '9§’@;)q24 P‘%L (72 [ 96| o ﬂ%@_LQ@ ls,:::'e‘::l
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B | 5155 [° |5 |5 [BU3[337342]ss a2 toi2il0a [n.al16.4]7-8]6. 3loupa 7204723733k .26 B 20
Acetone a 151519 (S 1s |s [3Ulss73urimes b [13.d187]12.7)2.0 [0 |i0H]8.3]7 Sk 7 ha frdf727]732 [+ 5 f2u V0O
Control B | s[5 |5 15 |5 |S BuAzzg|343 |y Bus{i3-die7]izt|po|n.olio.ug.4]7.5]e3 [Felru7.3d 737 ik 30
0.16 A 151419 [5 s |s [34a]338[242 aus gz 12.4]ic.8]12 8l o 21082 |63 qiw-q 7.737.30[732315 .21 | 00
B |55 15 (S [g |5 [342[3383H3 46w pus|13- Q0402 Tl [z [1c.48.0]8- 403 lnw 7773\ |7.20422 hus
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Fish Size at test initiation*:
Weights (g):  ©.620 0.373 0552 0,74 g.t4a n=0.7D7,
Environmental Chamber: F
Lengths(cm): 3% K. 2.4 e 29 p=§§_cm Loadingrate=_ [ . [39/(,
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QC Check: RL  Hhsph Final Review: 475 \//1}, /L"\

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.



CETIS Summary Report Report Date: 25 Apr-23 14:02 (p 1 of 1)
Test Code/ID: 2304-S123 / 12-8677-3038

Acute Fish Survival Test Nautilus Environmental (CA)
Batch ID: 19-5304-1610 Test Type: Survival (96h) Analyst:

Start Date: 13 Apr-23 16:15 Protocol: OECD 203 Diluent: Laboratory Freshwater

Ending Date: 17 Apr-23 16:15 Species:  Oncorhynchus mykiss Brine: Not Applicable -

Test Length: 96h Taxon: Source: Thomas Fish Co. Age: 46d
Sample ID:  15-5993-0012 Code: 5CFAA49C Project: 6PPD-quinone

Sample Date: 13 Apr-23 Material: Chemical Product Source:  Washington Department of Ecology
Receipt Date: 13 Apr-23 CAS (PC): Station: 6PPD-quinone

Sample Age: 16h Client: w“l«\.‘“\ fon pw,‘/},‘,mt of E(,l,c,\i

Multiple Comparison Summary F

Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL PMSD S
14-1352-9017 96h Survival Rate Fisher Exact Test 1.6 >1.6 --- - 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method v Level Hg/L 95% LCL 95% UCL S
20-3653-4282 96h Survival Rate Linear Interpolation (ICPIN) EC25 >1.6 -—- --- 1

EC50 >1.6 - -

96h Survival Rate Summary

Conc-pg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 S 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%

0 LC 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%

0.1 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
0.2 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
04 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
0.8 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%

1.6 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
96h Survival Rate Detail MD5: 5FE8623225CE764AFBC656420B2041E8
Conc-pg/L Code Rep 1 Rep 2

0 S 1.000 1.000

0 LC 1.000 1.000

0.1 1.000 1.000

0.2 1.000 1.000

0.4 1.000 1.000

0.8 1.000 1.000

1.6 1.000 1.000

S: c,a(v(n"' C""\lf”‘

Convergent Rounding (3 sf)

CETIS™ v2.1.2.3 (007-803-386-7)
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Analyst:
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CETIS Ana|ytica| Report Report Date: 25 Apr-23 14:02 (p 1 of 1)

Test Code/ID: 2304-S123 / 12-8677-3038
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 14-1352-9017 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2

Analyzed: 25 Apr-23 14:01
Edit Date: 25 Apr-23 14:01

Analysis:

Single 2x2 Contingency Table
MDS Hash: BD14F58107757E7FA05135C4E0264C07  Editor ID:

Status Level:

1

007-803-386-7

Data Transform Alt Hyp NOEL LOEL TOEL Tox Units
Untransformed C>T 1.6 >1.6 — —
Fisher Exact Test
Control vs Conc-ug/L Test Stat P-Type P-Value Decision(a:5%)
Lab Control 0.1 1.000 Exact 1.0000 Non-Significant Effect
0.2 1.000 Exact 1.0000 Non-Significant Effect
0.4 1.000 Exact 1.0000 Non-Significant Effect
0.8 1.000 Exact 1.0000 Non-Significant Effect
1.6 1.000 Exact 1.0000 Non-Significant Effect
96h Survival Rate Frequencies
Conc-pug/L Code NR R NR +R PropNR PropR %Effect
0 LC 10 0 10 1.000 0.000 0.00%
0.1 10 0 10 1.000 0.000 0.00%
0.2 10 0 10 1.000 0.000 0.00%
04 10 0 10 1.000 0.000 0.00%
0.8 10 0 10 1.000 0.000 0.00%
1.6 10 0 10 1.000 0.000 0.00%
96h Survival Rate Summary
Conc-ug/L Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 LC 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
0.1 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
0.2 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
0.4 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
0.8 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
1.6 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
Graphics
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CETIS Ana|ytica| Report Report Date: 25 Apr-23 14:01 (p 1 of 1)
Test Code/ID: 2304-S123 / 12-8677-3038
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 20-3653-4282 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 25 Apr-23 14:01 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Edit Date: 25 Apr-23 14:01 MD5 Hash: BD14F58107757E7FA05135C4E0264C07  Editor ID: 007-803-386-7
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 781368 1000 Yes Two-Point Interpolation
Point Estimates
Level pg/L 95% LCL 95% UCL
EC25 >1.6 - -—
EC50 >1.6 - -
96h Survival Rate Summary o Calculated Variate(A/B) _ Isotonic Variate
Conc-pug/L Code Count Mean Median Min Max CV% %Effect ZIA/ZB Mean %Effect
0 LC 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
0.1 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
02 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
04 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
0.8 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
1.6 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
Graphics
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Freshwater Acute Bioassay

Static Conditions
DF-018

Client: WADOE

\ OECD 203 Water Quality Measurements
& Test Organism Survival

Test Species: O. mykiss

Sample ID: 6PPD-quinone

Start Date/Time: <\ /\% | 2,—1, \h\S

TestNo.: )oY ~ 512D End Date/Time: 4/ 13/2% \o)S
S et Condui i oo I
glL) 0O [ A [ 2448 [ 7296 | 0 [ 2448 [72] 96| 0 [ 2448729 | 0 [ 24| 48| 7296 0 2a] a8 | 72]0s] Suival
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100mg | A 5|5 | S |5 |5 |5 |abo (5% [2at 357 330 [WS [LLLJILG e NS |wA S [a3 |an [y [Fe .62 |7.54)-5u[7.61 \
Acetone Control] B | 5 | S | S |$ 5 |5 [B0[309 Pl 535 [ A [wH 1L S s (WG [WHAI0( 144 |15 (4,6 148|764 7573 s 1.55 o
04 A ls|S18 15 |5 |< lotl2a¥aazlss (313 [110]004 [ia [W.3[w .41, 0]a.5 [4.4]68Y7 ¢|zsCrss g5
B |5 (S S 1S |s |s 20 294292 322 |23 [\ 0loA |13 13 W2 WA 440 ) (9.0 [6.0)|264]75S [ [1-5Y tOS
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Technician Initials %‘W X W Wi KR (}/[LV- G &iq
Environmental Chamber: F
. 9 40 o234 0,282 6. ® 03N
We.ghtsmé): 0(;% g&qz%;stjqwmz)zsmg 0(2;3 zg @306 p= O-2eb
Lengths (cm): 3t5 F+o 3% Fo 25 2 @3‘1‘9—3 J em

Sample Description: olanmy ¢ L QuiDd

3 3\3|3~5;x3i3>_3q 10 3\ o5\
Loading rate = &~ %(L

Animal Source/Date Received: ("0 70514 (0. 4|4 )23 Age atInitiation: Hb &O«J\g post hetch
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Comments: 0 o\ A Ulzlvs ® aig e
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QC Check: RL CIRLIRS

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.
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CETIS Summary Report Report Date: 25 Apr-23 14:08 (p 1 of 1)
Test Code/ID: 2304-S127 / 10-0189-6773

Acute Fish Survival Test Nautilus Environmental (CA)
Batch ID: 03-0476-3407 Test Type: Survival (96h) Analyst:

Start Date: 13 Apr-23 15:35 Protocol: OECD 203 Diluent: Laboratory Freshwater

Ending Date: 17 Apr-23 15:35 Species:  Oncorhynchus mykiss Brine: Not Applicable

Test Length: 96h Taxon: Source:  Thomas Fish Co. Age: 46d
Sample ID:  02-3627-4655 Code: E1543DF Project: 7PPD

Sample Date: 13 Apr-23 Material: Chemical Product Source:  Washington Department of Ecology
Receipt Date: 13 Apr-23 CAS (PC): 2oy!-0l- Station:  7PPD

Sample Age: 16h Client: Wagl,i_, ]Lo ~ Depa ,J,k c,qL ol waoq\/

Multiple Comparison Summary i

Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL PMSD S
14-6572-9472 96h Survival Rate Fisher Exact Test 500 1000 707.1 - 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method v Level ug/L 95% LCL 95% UCL S
19-5561-2344 96h Survival Rate Linear Interpolation (ICPIN) EC25 458 250 750 1

EC50 643 405 821

96h Survival Rate Summary

Conc-pg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 S 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%

0 LC 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
125 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
250 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
500 2 0.700 -0.571 1.970 0.600 0.800 0.100 0.141 20.20%  30.00%
1000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -— 100.00%
2000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
96h Survival Rate Detail MD5: 0A780B555A60BE610F56473AC38A3CCD
Conc-ug/L Code Rep 1 Rep 2

0 S 1.000 1.000

0 LC 1.000 1.000

125 1.000 1.000

250 1.000 1.000

500 0.800 0.600

1000 0.000 0.000

2000 0.000 0.000

%2 Solvm{’ (,‘0'\"‘71

Convergent Rounding (3 sf)

CETIS™ v2.1.2.3 (007-803-386-7)
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CETIS Analytical Report Report Date: 25 Apr-23 14:08 (p 1 of 1)

Test Code/ID: 2304-S127 / 10-0189-6773

Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 14-6572-9472 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 20 Apr-23 14:06 Analysis: Single 2x2 Contingency Table Status Level: 1
Edit Date: 20 Apr-23 14.05 MD5 Hash: O0DAC07DE7DBF7D919A286A1EC55987E Editor ID: 007-803-386-7
Data Transform Alt Hyp NOEL LOEL TOEL Tox Units
Untransformed C>T 500 1000 7071 -
Fisher Exact Test
Control vs Conc-ug/L Test Stat P-Type P-Value Decision(a:5%)
Lab Control 125 1.000 Exact 1.0000 Non-Significant Effect

250 1.000 Exact 1.0000 Non-Significant Effect

500 0.105 Exact 0.1053 Non-Significant Effect

96h Survival Rate Frequencies

Conc-pg/L Code NR R NR +R PropNR PropR %Effect
0 LC 10 0 10 1.000 0.000 0.00%
125 10 0 10 1.000 0.000 0.00%
250 10 0 10 1.000 0.000 0.00%
500 7 3 10 0.700 0.300 30.00%
1000 0 10 10 0.000 1.000 100.00%
2000 0 10 10 0.000 1.000 100.00%

96h Survival Rate Summary
Conc-ug/L Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect

0 LC 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
125 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
250 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
500 2 0.700 0.000 1.000 0.700 0.600 0.800 0.100 20.20% 30.00%
1000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
2000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
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CETIS Ana|ytica| Report Report Date: 25 Apr-23 14:08 (p 1 of 1)
Test Code/ID: 2304-S127 / 10-0189-6773
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 19-5561-2344 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 20 Apr-23 14:07 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Edit Date: 20 Apr-23 14:05 MD5 Hash: ODACO07DE7DBF7D919A286A1EC55987E Editor ID: 007-803-386-7
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 60714 1000 Yes Two-Point Interpolation
Point Estimates
Level ug/L 95% LCL 95% UCL
EC25 458 250 750
EC50 643 405 821
96h Survival Rate Summary - Calculated Variate(A/B) Isotonic Variate
Conc-pg/L Code Count Mean Median Min Max CV% %Effect IA/ZB Mean %Effect
0 LC 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
125 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
250 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
500 2 0.700 0.700 0.600 0.800 20.20%  30.00%  7/10 0.700 30.00%
1000 2 0.000 0.000 0.000 0.000 -— 100.00% 0/10 0.000 100.00%
2000 2 0.000 0.000 0.000 0.000 — 100.00% 0/10 0.000 100.00%
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Freshwater Acute Bioassay OECD 203 Water Quality Measurements

Static Conditions & Test Organism Survival
DF-018
Client: WADOE Test Species: O. mykiss
Sample ID: 7PPD Start Date/Time: A\ /1%( 72 1535
TestNo.: ) >0 - Y] ) End Date/Time: ‘M\-’-}_’L’b \S2S
. Numb f Conductivity T t: Dissolved O H
°°“‘(’:;‘;St'°“ ep 0] 1 L;‘;e‘g?fs: ;;;nzs 9% | o 2§£h§§ I;v';;)z 9% | 0 azfm?fi)a ur:z 96 Q};\ &ZEO(‘%L xeé?z:\n %:;\ 0 [ 24 uEists 72 | 96 ;ﬁx:,r:,
WS
LabControl | A | 5 |3 |5 |5 |5 | [Bo0|244 gz [3THNN1L0[1CS iy tﬁflx-\\."\ 10,0191 |9-\ [9.3[F43] 750741 jzso kM4 \
B 5|57 |5 |5 [5 polet[303hm [rofWElodlinz i [wsfwsl8H 0l [an[397 759294540 [1.40 o©
2000mgl._ | A | 5 [S 15 |5 |2 |5 [DABoY[Zol 328 NN ILITUSits WY [WO[T6 R A lpa |8.9[1 M7 53] 244 0 | 744 \ 0O
Acetone Control| B 5 S |% S S e MNo|393|30!l [y 324 ."\ TR ny (W3S le.olq.o |ar |4 j.”\‘57$% 746133\ [1.50
125 Als |51 1% |5 |s BV[363031me prafh sl s s bslwM|a.81€ - Yles l9.6 48] 7.54[7.Ylz.A2 [1.45 Yo
B s |59 19 s |5 [\ [Beb|%3]3m0 |31 d|hoiv Yy [w2[wM|g.alg.7 o7 [5.9]8.0N7.Ldz47|749|7.47
250 als 32151919 [5 InmelBosBoas [32af ML LI Slts |w. o[\ ([8.S]ss 1.8 Jadlzé o747y ]42 e
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QC Check: RL RSB Final Review: /7§ L//Lé&j

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.



CETIS Summary Report Report Date: 25 Apr-23 14:07 (p 1 of 1)
Test Code/ID: 2304-S126 / 07-9618-8936

Acute Fish Survival Test Nautilus Environmental (CA)
Batch ID: 20-4180-6527 Test Type: Survival (96h) Analyst:

Start Date: 13 Apr-23 16:15 Protocol: OECD 203 Diluent: Laboratory Freshwater

Ending Date: 17 Apr-23 16:15 Species:  Oncorhynchus mykiss Brine: Not Applicable

Test Length: 96h Taxon: Source:  Thomas Fish Co. Age: 46d
Sample ID:  10-7906-6284 Code: 40513EAC Project:  77PD

Sample Date: 13 Apr-23 Material:  Chemical Product Source: Washington Department of Ecology
Receipt Date: 13 Apr-23 CAs (PC): 30%1-14-9 Station:  77PD

Sample Age: 16h Client: Vashi,, fo, pm,ql,k,q} of Gilesy,

Muitiple Comparison Summary

Analysis ID  Endpoint Comparison Method v NOEL LOEL TOEL PMSD S
15-5632-5297 96h Survival Rate Fisher Exact/Bonferroni-Holm Test 250 500 353.6 - 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method v Level pa/L 95% LCL 95% UCL S
02-2680-4330 96h Survival Rate ‘Linear Interpolation (ICPIN) EC25 229 20.8 562 1

EC50 321 - 536

96h Survival Rate Summary

Conc-pg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 S 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%

0 LC 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
125 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
250 2 0.700 -3.110 4.510 0.400 1.000 0.300 0.424 60.61%  30.00%
500 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
1000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
2000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
96h Survival Rate Detail MD5: 0C387EC8DDO093F35EE4A94630F4BDCD2
Conc-ug/L Code Rep 1 Rep 2

0 S 1.000 1.000

0 LC 1.000 1.000

125 1.000 1.000

250 1.000 0.400

500 0.000 0.000

1000 0.000 0.000

2000 0.000 0.000

Convergent Rounding (3 sf)
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CETIS Analytical Report

Report Date:

25 Apr-23 14:07 (p 1 of 1)

Test Code/ID: 2304-S126 / 07-9618-8936
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 15-5632-5297 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 20 Apr-23 14:09 Analysis: STP 2xK Contingency Tables Status Level: 1
Edit Date: 20 Apr-23 14:09 MDS5 Hash: 825E0D712267A5EAB1538B2E39E4A7DA  Editor ID: 007-803-386-7
Data Transform Alt Hyp NOEL LOEL TOEL Tox Units
Untransformed C>T 250 500 353.6 -
Fisher Exact/Bonferroni-Holm Test
Control vs Conc-pg/L Test Stat P-Type P-Value Decision(a:5%)
Lab Control 125 1.000 Exact 1.0000 Non-Significant Effect
250 0.105 Exact 0.2105 Non-Significant Effect
500* 0.000 Exact 2.7E-05  Significant Effect
1000* 0.000 Exact 2.7E-05  Significant Effect
2000* 0.000 Exact 0.0010 Significant Effect
96h Survival Rate Frequencies
Conc-pg/L Code NR R NR+R Prop NR PropR %Effect
0 LC 10 0 10 1.000 0.000 0.00%
125 10 0 10 1.000 0.000 0.00%
250 7 3 10 0.700 0.300 30.00%
500 0 10 10 0.000 1.000 100.00%
1000 0 10 10 0.000 1.000 100.00%
2000 0 5 5 0.000 1.000 100.00%
96h Survival Rate Summary
Conc-pug/L Code Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 LC 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
125 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
250 2 0.700 0.000 1.000 0.700 0.400 1.000 0.300 60.61% 30.00%
500 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
1000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
2000 1 0.000 0.000 0.000 0.000 -— - 100.00%
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CETIS Analytica' Report Report Date: 25 Apr-23 14:07 (p 1 of 1)
Test Code/ID: 2304-5126 / 07-9618-8936
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 02-2680-4330 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 20 Apr-23 14:09 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Edit Date: 20 Apr-23 14:.09 MDS5 Hash: 825E0D712267A5EAB1538B2E39E4A7DA  Editor ID: 007-803-386-7
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1869126 1000 Yes Two-Point Interpolation
Point Estimates
Level pg/L 95% LCL 95% UCL
EC25 229 20.8 562
EC50 321 -— 536
96h Survival Rate Summary Calculated Variate(A/B) ) - Isotonic Variate
Conc-pg/L Code Count Mean Median  Min Max CV% %Effect IA/ZB Mean %Effect
0 LC 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
125 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
250 2 0.700 0.700 0.400 1.000 60.61%  30.00% 7/10 0.700 30.00%
500 2 0.000 0.000 0.000 0.000 -— 100.00% 0/10 0.000 100.00%
1000 2 0.000 0.000 0.000 0.000 -— 100.00% 0/10 0.000 100.00%
2000 1 0.000 0.000 0.000 0.000 -— 100.00% 0/5 0.000 100.00%
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Freshwater Acute Bioassay OECD 203 Water Quality Measurements

Static Conditions & Test Organism Survival
DF-018
Client: WADOE Test Species: O. mykiss
Sample ID: 77PD StartDate/Time: _ M\ L /75  u\S
TestNo.: 2>0-S\3%6 End DateTime: _ 4/13/1> (w0 IS
concanvaton [ T emeerar e I o]
(uglL) 0 [ 1]24748[72[96| 0 [24[48 [ 72| 06| 0 [24]48 72 96| 0 [24a] 48] 7296 0 [2a] as [ 72 95| Surival
abcontol | A | 5 |5 |$ |5 |5 |5 [10\[30330l [ae [3za] Wo[llofis e Thalwn]a.2lg.a 2.0 |41 [$0M| 264743 150 6O
8 [ s (S|% [° |5 |5 [2030Y30l s [318]W Sledfiiz]is (W2l 377 [ [ee [$.0]565] 701|792 74 H
1000mg | A |5 |55 |5 |5 |5 [wa)q3Rdl [mo [selwalio]itSus hr.ofwzla3]8 5k |s. ofor7.ed7 8w (N1 I
AcetoneControl]| B | 5 | S K g |5 |3og [L3 ]! |20 [5V N, G0 4JIL3 |13 W[ W3|9.S[R.C |35 3.4 19N 7.597.48 345 1.4
125 als 51517 |5 [s |nold|d7]ms sy WAGRIS[s (W o|Vo AR 2 Jox [g.3]6.0 el 752 foo 14 Voo
8 |s|S |95 |5 s olatSkarhzs mralWslioq]iuf s W 2|[0.084 9.0 |9, 1180076275 [+53(3.62
250 Als|3s16 (% g |5 [Ppoaf4blaasize e |\tofltl |I6Sles |1L.oW22.3(73 ko (3.0 [380[762|747 | w 140l <5
Bls5|3]91]5]9 ]2 30424612106 a0 (319 [WAIO (03 s [N, 3L S B8 e [4.5[88V|7.61]7:97 huio [y
500 Als|S |0 |~ N0 AL NO[I10] W 2 [ 7.99|7.40 o
8 |55 |o 1 Potha] TN W4fieg L sl SRR
1,000 Als |2 (0™ 0945 W.9LO] W.2{10.9] ~ 180) [7.75 | —] 0
B|s |50 N boslas N N P s N TR X I~ [60]775 ~
2,000 NIBEE SN % [247 Loty | . WL to.g] — 3oL 783 <~ o
B|ls|5]|o S 304 |y T weofio [ N Bor]7¢ ™
Technician Initials %v «—’( \AG 5‘;’l"wf }42 W
Environmental Chamber: F
_ @ﬂ% OOy
Weights (Mg): 63460242 £.275 03%) p3ib 059 630 0.3 0281 0206 p= 6240
Lengths (cm): '3@‘2% 3@9 ?2‘5'@(;%" '3(?"5 3@’539 3@0‘32 p?ﬁz-\%
31 0 3 B33 30 L 3G 0 By @o.st
Loading rate = @4# % /L
Sample Description: Linpwt Qoff L1 el Animal Source/Date Received: ﬂxo""“"g FisG co. H / Li/z; Age atlnitiation:qg J“‘;\S Poﬁﬂ‘ )’Wfd\
Comments: ®As WF Wizizs @O\\Q We L @Q\S/ rL H(LSN3
QC Check: RL HISNH3, Final Review: 4/¢ L///Z//L'Z

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.



CETIS Summary Report Report Date: 25 Apr-23 14:04 (p 1 of 1)
Test Code/ID: 2304-S124 / 14-4803-4024

Acute Fish Survival Test Nautilus Environmental (CA)
Batch ID: 11-8467-6680 Test Type: Survival (96h) Analyst:

Start Date: 13 Apr-23 16:00 Protocol: OECD 203 Diluent: Laboratory Freshwater

Ending Date: 17 Apr-23 16:00 Species:  Oncorhynchus mykiss Brine: Not Applicable

Test Length: 96h Taxon: Source: Thomas Fish Co. Age: 46d po;t\

b

Sample ID:  20-8574-7031 Code: 7C51F957 Project: IPPD

Sample Date: 13 Apr-23 Material: Chemical Product Source: Washington Department of Ecology
Receipt Date: 13 Apr-23 CAS (PC): jol-71L- | Station:  IPPD

Sample Age: 16h Client: VM"\\‘M, )YW\ Dgpu,{‘hﬁ* oF‘E\o\oc’\’

Multiple Comparison Summary

Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL PMSD S
16-7607-3162 96h Survival Rate Fisher Exact Test 500 1000 707.1 - 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method v Level Ha/L 95% LCL 95% UCL S
10-0781-1029 96h Survival Rate Linear Interpolation (ICPIN) EC25 625 625 625 1

EC50 750 750 750

96h Survival Rate Summary

Conc-ug/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 S 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%

0 LC 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
125 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
250 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
500 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
1000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
2000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
96h Survival Rate Detail MD5:; 806D11DB5F6C2AFBBEEF9B96A07C7E76
Conc-ug/L Code Rep 1 Rep 2

0 S 1.000 1.000

0 LC 1.000 1.000

125 1.000 1.000

250 1.000 1.000

500 1.000 1.000

1000 0.000 0.000

2000 0.000 0.000
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CETIS Analytical Report Report Date: 25 Apr-23 14:04 (p 1 of 1)
Test Code/ID: 2304-S124 / 14-4803-4024

Acute Fish Survival Test Nautilus Environmental (CA)

Analysis ID: 16-7607-3162 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2

Analyzed: 25 Apr-23 14:.04 Analysis: Single 2x2 Contingency Table Status Level: 1

Edit Date: 25 Apr-23 14:03

MDS5 Hash: EB032BE06328145FED55DED7E39D7E6A Editor ID:

007-803-386-7

Data Transform Alt Hyp NOEL LOEL TOEL Tox Units
Untransformed C>T 500 1000 707.1 -
Fisher Exact Test
Control vs Conc-ug/L Test Stat P-Type P-Value Decision(a:5%)
Lab Control 125 1.000 Exact 1.0000 Non-Significant Effect
250 1.000 Exact 1.0000 Non-Significant Effect
500 1.000 Exact 1.0000 Non-Significant Effect
96h Survival Rate Frequencies
Conc-ug/L Code NR R NR +R PropNR PropR %Effect
0 LC 10 0 10 1.000 0.000 0.00%
125 10 0 10 1.000 0.000 0.00%
250 10 0 10 1.000 0.000 0.00%
500 10 0 10 1.000 0.000 0.00%
1000 0 10 10 0.000 1.000 100.00%
2000 0 10 10 0.000 1.000 100.00%
96h Survival Rate Summary
Conc-pg/L Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 LC 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
125 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
250 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
500 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
1000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
2000 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
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CETIS Analytical Report Report Date: 25 Apr-23 14:04 (p 1 of 1)

Test Code/ID: 2304-S124 / 14-4803-4024
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 10-0781-1029 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 25 Apr-23 14:04 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Edit Date: 25 Apr-23 14.03 MDS5 Hash: EB032BE06328145FED55DED7E39D7E6A Editor ID: 007-803-386-7
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1429582 1000 Yes Two-Point Interpolation
Point Estimates
Level pg/L 95% LCL 95% UCL
EC25 625 625 625
EC50 750 750 750
96h Survival Rate Summary o o Calculated Variate(A/B) - Isotonic Variate
Conc-ug/L Code Count Mean Median Min Max CV% %Effect ZA/ZB Mean %Effect
0 LC 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
125 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
250 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
500 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
1000 2 0.000 0.000 0.000 0.000 -— 100.00% 0/10 0.000 100.00%
2000 2 0.000 0.000 0.000 0.000 -— 100.00% 0/10 0.000 100.00%
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Freshwater Acute Bioassay OECD 203 Water Quality Measurements

Static Conditions & Test Organism Survival
DF-018
Client: WADOE Test Species: O. mykiss
Sample ID: IPPD Start Date/Time: Y /\S /75 | L OO
TestNo.: 2 do 1 - S\aHL End Date/Time: "”\'3!’/1/’) o0
: Number of Conductivi Temperat Dissolved Oxygen H
c°“°e“/t|‘_'at'°" Rep Livelg':'g:rrli‘;ms (:mnho:Icmt;, ) '()i:r; " QM g:o ‘::gIL e urr,ﬁts 's:e"’?“tl
(ug/L) 0] 1 [2a]48 [ 72[ 96| 0 [ 24 48| 729 | 0 |24 48] 72 96| 0 [ 24| 48| 72 96| 0 [ 24| 48 | 72 [ 96| ~uva
Labcontrol | A | 515 |5 |5 | 5 [z posPPezims PLafnb [ILIES]is s g 481180 [s.6 |3.05[7.62|7.45p4s [1.40 ]
B | s/5 1515 5 [5 [3w0es Boalss Pudlua]ine [I09]uu hy 3]y.0l07 19262 [o.4ls.00[762] 7 45frur [7.4¢] ! O©
1000mg | A [ s [S |5 |5 |6 |5 posRas2dl o 3wy IS s 1.6 W5 [A-S19-00 |q.0]605]7.60] 751 her fu% | 00
Acetone Control| B 5 S g § 5 |5 [%% A7 129| 55 |\ \\.}“‘0 (LY [y W3 .6 8.72-0 9.4 %573 Z.bo 7-524‘53 LY
125 Als|s|9]¢ s |5 |veql2ah g2 p2d B INEI LS s [(1L.6W YA SBZ Bs [$.M]8.6%7.60 750 lraa | 146 |00
B s]s 512 s |95 [3al1Ufz4z]ns [nawalll Ut STuy yu g 6]2 2l [5.6]g.0[7.60]75 s pus
250 Als 31515 | |5 [30a)a7 W4 [azelWAILANLE [us [\ o]0.35][9.2]8.3 jo2 |§. 3504754 7.%:{‘.% T4 |
B s 5[5 15 (s |5 Pesppu]dzlzms g walt itslis [y.elw3la.clg ¢ lse (8. 8ls.047.59[744ks0 fFyq] ' OC
500 Als|3(% 1% |5 |5 |w4[3000a3|ss \AUNSMAILG e (W WA SR | [3. 9] 863754 |75 2k [PYY | 6O
B | s|S S 1% |5 |5 |walas|azims [3a w3 LiLS[es ]y, slwa|a.7(2. 7l [1.3]8.0717¢ (753 huz 343
1,000 A | s |5 o o 34 l2qs | W8 12~ W37~ g oM [763[~J_ 0
8 | s| 2 pio Y [309[2a5 Tt ~~ [wilar ~ [5.00[7.(3 ~
2,000 Als|S|o |~ 304 [245 | —— hgpne] | W48 [ 302 7,66 O
s |s|2]0 T [304as S o Iwslin] [T [usfa7 I~ [s3[7ds] [T F
Technician Initials ﬁ%ﬁ"‘? K< | WL [k M&
Environmental Chamber: F
® 304,
Weights (i}.g) 0-3Mb o 212 0.274 0341 O3tk 0257 8340 0231 0.282 0.3 ol p= b2
© © G e O © ©
Lengms(cm) 3@??:@(-090-4%0@ 3@5%2"'0?%‘3*4 p= 3o 31
DX o2 ) By L B0 03) D4 30 ™A @o,.ﬂ
Loading rate = &% 4/(
Sample Description: fulfe LiauiQ Animal Source/Date Received: TLOM§ Esh [o, WUNI23 Age atlnitiation:L\(‘D ad*’\s post hotely
Comments: Bapwfula/ts @oig e uhulxdy (@ aig RL HNASMS
QC Check: RL HS Y, Final Review: /75 L//lé-/lB

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.



CETIS Summary Report

Report Date:

25 Apr-23 14:06 (p 1 of 1)

Test Code/ID: 2304-S125 / 05-9352-1959
Acute Fish Survival Test Nautilus Environmental (CA)
Batch ID: 03-0476-3407 Test Type: Survival (96h) Analyst:
Start Date: 13 Apr-23 15:55 Protocol: OECD 203 Diluent: Laboratory Freshwater
Ending Date: 17 Apr-23 15:55 Species:  Oncorhynchus mykiss Brine: Not Applicable
Test Length: 96h Taxon: Source: Thomas Fish Co. Age: 46d
Sample ID:  00-6153-2429 Code: 3AAES0D Project: TMQ
Sample Date: 13 Apr-23 Material:  Chemical Product Source: Washington Department of Ecology
Receipt Date: 13 Apr-23 CAS (PC): ™b780-16-I Station:  TMQ
Sample Age: 16h Client: Waghtua fon De /Mlm*- o Coloc y
Multiple Comparison Summary '
Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL PMSD S
00-6861-0642 96h Survival Rate Dunnett Multiple Comparison Test 2000 >2000 - 47.9% 1
Point Estimate Summary
Analysis ID Endpoint Point Estimate Method v Level ug/L 95% LCL 95% UCL S
03-2312-3728 96h Survival Rate Linear Interpolation (ICPIN) EC25 1830 167 - 1

EC50 >2000 - —

96h Survival Rate Summary
Conc-ug/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 S 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
0 LC 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
125 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
250 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
500 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
1000 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%
2000 2 0.700 -3.110 4.510 0.400 1.000 0.300 0.424 60.61%  30.00%
96h Survival Rate Detail MD5: 685637667C5CD16C7CE40BEB1E16F2FC
Conc-pg/L Code Rep 1 Rep 2
0 S 1.000 1.000
0 LC 1.000 1.000
125 1.000 1.000
250 - 1.000 1.000
500 1.000 1.000
1000 1.000 1.000
2000 1.000 0.400

S= SD(VC'\]L (0"4"”

Convergent Rounding (3 sf)

CETIS™ v2.1.2.3 (007-803-386-7)
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CETIS Analytical Report

Report Date:

25 Apr-23 14:06 (p 1 of 2)

Convergent Rounding (3 sf)

CETIS™ v2.1.2.3 (007-803-386-7)

Analyst:

Test Code/ID: 2304-S125 / 05-9352-1959

Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 00-6861-0642 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 20 Apr-23 14:03 Analysis: Parametric-Control vs Treatments Status Level: 1
Edit Date: 20 Apr-23 14:01 MD5 Hash: D20AD7BOEAD5DCE4585D2BAFEA6575C Editor ID: 007-803-386-7
Data Transform Alt Hyp NOEL LOEL TOEL Tox Units MSDu PMSD
Angular (Corrected) C>T 2000 >2000 -— - 0.479 47.92%
Dunnett Multiple Comparison Test
Control vs Conc-pg/L df Test Stat Critical MSD P-Type P-Value Decision(a:5%)
Lab Control 125 2 0 2.83 0.539 CDF 0.8333 Non-Significant Effect

250 2 0 2.83 0.539 CDF 0.8333 Non-Significant Effect

500 2 0 2.83 0.539 CDF 0.8333 Non-Significant Effect

1000 2 0 2.83 0.539 CDF 0.8333 Non-Significant Effect

2000 2 173 2.83 0.539 CDF 0.1959 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.18181 0.036362 5 1 0.4894 Non-Significant Effect
Error 0.218172 0.036362 6
Total 0.399982 11
ANOVA Assumptions Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variance Bartlett Equality of Variance Test Indeterminate
Distribution Shapiro-Wilk W Normality Test 0.599 0.802 0.0001 Non-Normal Distribution
96h Survival Rate Summary
Conc-pg/L Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 LC 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
125 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
250 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
500 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
1000 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
2000 2 0.700 0.000 1.000 0.700 0.400 1.000 0.300 60.61% 30.00%
Angular (Corrected) Transformed Summary
Conc-ug/L Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 LC 2 1.350 1.340 1.350 1.350 1.350 1.350 0.000 0.00% 0.00%
125 2 1.350 1.340 1.350 1.350 1.350 1.350 0.000 0.00% 0.00%
250 2 1.350 1.340 1.350 1.350 1.350 1.350 0.000 0.00% 0.00%
500 2 1.350 1.340 1.350 1.350 1.350 1.350 0.000 0.00% 0.00%
1000 2 1.350 1.340 1.350 1.350 1.350 1.350 0.000 0.00% 0.00%
2000 2 1.020 -3.180 5.210 1.020 0.685 1.350 0.330 46.02% 24.55%
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CETIS Ana|ytica| Report Report Date: 25 Apr-23 14:06 (p 2 of 2)
Test Code/ID: 2304-S125 / 05-9352-1959
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 00-6861-0642 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 20 Apr-23 14:03 Analysis: Parametric-Control vs Treatments Status Level: 1
Edit Date: 20 Apr-23 14:01 MD5 Hash: D20AD7BOEADSDCE4585D2BAFEA6575C Editor ID: 007-803-386-7
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CETIS Analytical Report Report Date: 25 Apr-23 14:06 (p 1 of 1)

Test Code/ID: 2304-S125 / 05-9352-1959
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 03-2312-3728 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 20 Apr-23 14:03 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Edit Date: 20 Apr-23 14:01 MD5 Hash: D20AD7BOEAD5SDCE4585D2BAFEA6575C Editor ID: 007-803-386-7
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1774031 1000 Yes Two-Point Interpolation
Point Estimates
Level pg/L 95% LCL 95% UCL
EC25 1830 167 -
EC50 >2000 - -—
96h Survival Rate Summary - Calculated Variate(A/B) - Isotonic Variate
Conc-ug/L Code Count Mean Median Min Max CV% %Effect IA/ZB Mean %Effect
0 LC 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
125 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
250 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
500 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
1000 2 1.000 1.000 1.000 1.000 0.00% 0.00% 10/10 1.000 0.00%
2000 2 0.700 0.700 0.400 1.000 60.61%  30.00% 7/10 0.700 30.00%
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Freshwater Acute Bioassay OECD 203 Water Quality Measurements

Static Conditions & Test Organism Survival
DF-018
Client: WADOE Test Species: O. mykiss
Sample ID: TMQ Start Date/Time: \\./\% /7.2 1666
TestNo.: ) Do71" SIAG, End Date/Time: ‘H\?‘L’b \55S
] W= - 0 NPl P B PO =
8 | 72 | 96
LabControt | A | 5 [S |5 |5 |5 |5 [%10[305| 308330 gz WAV S|ue b CWNNH.B[9.05a (8.9 6597647497051 |2 97 oo
B s[5 |5 5 |5 |2 [-u[305P3eSlem 330 |\ 3| ILo[llShisi W4 [Wa[1.8]7. 0l [8 Hs.c3| 76 251 147
1,000 mg/L Als|S |9 |S s | ¢ InoBoeszo3in® 330 |WSH I e |n.6lwY|9.8]4.3 24 19.4 S.|o\7,é]7.§4?-5# 1.5) 100
Acetone Control| B | 5 |5 |5 |5 |5 |5 110|305 [Fo02]a3s | 319 oAt RS s h.Slw. (o A4 g5 |90 1,99 744 YR
125 Als|5]% [S]s [g [xiBot Bohes 320w 0 Clns [WAIWA[9.2 8.4 a4 f.0haq|7.6s]7.50 k55 |16 loo
B s[5 05 |55 |5 |50 [305BeSlee (330 WML [1E6]is {1y, 3\ 3]q.2]7. 2|22 4. 2[7.98]763]7.cdfr s | 2.5
250 Als %] 1915 | BUuBolBoupsz |33\ WM [led[H-6le 44T SIRSlas 8 aliar|7.c(sifs [rs2 LOO
B [s[S 15 (%215 |5 [An[3eeBo3|me 330 [WAlL!il 6o walwW91H.2]he q.6[1.98[7.627.5Llrsc".53
500 als 515 1515 |5 DU Bop 303 Ime Bro WA |2 [1L6 e [wafwN[T7[8.8 oo |83 Rav]zéa]zsdhey s ) 0O
s ls|% |55 |s |5 32 [306 304336 [33y | WAL {16 |ng T N\l s 35S k» 3 |79y 2.6 (|7:S 240|751
1,000 als %05 (5 [s [s [ 3o [3n2{Wolilt]iL6 e WMNMT-€18.5 BS 18.31298[7¢1 [752}r50 |7 50 Yoo
B | s[515 |5 |5 |5 [3'BobfBetlsy VW3t fitt e w3\ a.sB.S s [Fa[3a7.54|75 2 [T4 4
2,000 als|® 15 |5 |5 |5 [%4295 1295 e [STOINYIILL |7 i [0 O] WEE(7.9 oo [6.3 s 0t7 6ol b [133] —
B ls!|5|S |3 = |2 |309[2941293 [azs |3 0. G (10 |16 [ W AN 29, 480 |6 |34 [ott| 759750k 2| 7.39
Technician Initials ol @S | WF [ 107 | w2 [ohe b
‘ Environmental Chamber: ?
9 @O,?QLl C)
Weights (ing): 0.k oé;ql 0.2750.19| 0316 6.2%90 M0 6034 G242 gaa -
Lengths (cm): 2(?75 ?Y?O(?Qc-éﬁ(g?a g?é '3'(2- 25 t(;-o 3(-2-0‘?("5 p(?_ﬁ_}“\ CH
DY S0 23 3 B vY 29 3o B @05
Loading rate = 8449/,
Sample Description: Yelow Ligui() Animal Source/Date Received: [hovnt§ Fish Co. 4 /4|3 Age at Initiation: Hb6 &“‘3\5 POS‘l’—hukh
Comments: ®ag we w3y @ Qi aL 4RSSy,
QC Check: RL M35 Final Review: 4’5 Y/al/0"S

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.



Appendix B

Data Qualifier Codes



Q1l-

Qz-
Q3-
Q4 -
Qs -
Q6 -
Q7-
Q8-
Q9-
Q10 -
Q11-
Q12-
Q13-
Q14 -
Qis-
Q16 -

Q17 -

Q18-
Q19 -
Q20 -
Q21 -
Q22 -

Q23 -

Q24 -

Glossary of Qualifier Codes

Temperature out of recommended range; corrective action taken and recorded in Test Temperature
Correction Log

Temperature out of recommended range; no action taken, test terminated same day
Sample pH adjusted to within range of 6-9 with reagent grade NaOH or HCl, as needed
Test aerated; D.O. levels dropped below 4.0 mg/L

Test initiated with continuous aeration due to an anticipated drop in D.O.

Airline obstructed or fell out of replicate and replaced; drop in D.O. occurred

Salinity out of recommended range

Spilled test chamber/ Unable to recover test organism(s)

Inadequate sample volume remaining, partial renewal performed

Inadequate sample volume remaining, no renewal performed

Sample out of holding time; refer to QA section of report

Replicate(s) not initiated; excluded from data analysis

Survival counts not recorded due to poor visibility or heavy debris

D.O. percent saturation was checked and was < 110%

Did not meet minimum test acceptability criteria. Refer to QA section of report.

Percent minimum significant difference (PMSD) was below the lower bound limit for acceptability.
This indicates that statistics may be over-sensitive in detecting a difference from the control due to
low variability in the data set. Test results were reviewed and reported in accordance with guidance
found in EPA-833-R-00-003, 2000 unless otherwise specified.

Percent minimum significant difference (PMSD) was above the upper bound limit for acceptability.
This indicates that statistics may be under-sensitive in detecting a difference from the control due to
high variability in the data set. Test results were reviewed and reported in accordance with EPA-833-
R-00-003, 2000 guidance unless otherwise specified.

Incorrect or illegible Entry

Miscalculation

PMSD criteria do not apply to the test of significant toxicity (TST) analysis
Other (provide reason in comments section)

Greater than 10% batch mortality observed upon receipt and/or in holding prior to test initiation.
Organisms acclimated to test conditions at Enthalpy and ultimately deemed fit to use for testing.

Test organisms experienced a temperature shift greater than 3°C within 1 day or were received at a
temperature greater than 3°C outside the recommended test temperature range and had minimal
time to acclimate prior to test initiation. However, due to age-specific protocol requirements and/or
sample holding time constraints, the organisms were used to initiate test(s). Organisms were
ultimately deemed fit to use for testing.

Test organisms experienced a salinity shift greater than 3 ppt within 1 day or were received at a
salinity greater than 3 ppt outside the recommended test salinity range and had minimal time to
acclimate prior to test initiation. However, due to age-specific protocol requirements and/or sample
holding time constraints, the organisms were used to initiate test(s). Organisms were ultimately
deemed fit to use for testing.

Version: 6/1/2021 A,:“‘" ENTHALPY
A A NALY C Al
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CETIS Summary Report Report Date: 26 Apr-23 11:47 (p 1 of 1)
Test Code/ID: 230413omra / 04-5815-1771

Acute Fish Survival Test Nautilus Environmental (CA)
Batch ID: 12-0462-1472 Test Type: Survival (96h) Analyst:

Start Date: 13 Apr-23 15:15 Protocol: Washington DOE (2009) Diluent: Laboratory Freshwater

Ending Date: 17 Apr-23 15:15 Species:  Oncorhynchus mykiss Brine: Not Applicable

Test Length: 96h Taxon: Source:  Thomas Fish Co. Age: 32d
Sample ID:  16-1695-6281 Code: 230413omra Project: Internal

Sample Date: 13 Apr-23 Material: Copper chloride Source: Copper Chloride

Receipt Date: 13 Apr-23 CAS (PC): Station:

Sample Age: 15h Client:

Multiple Comparison Summary

Analysis ID Endpoint Comparison Method NOEL LOEL TOEL PMSD S
16-6843-3165 96h Survival Rate Fisher Exact Test 50 100 70.71 — 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method Level Hg/L 95% LCL 95% UCL S
04-7188-7445 96h Survival Rate Spearman-Kérber EC50 107 91.1 126 1
96h Survival Rate Summary

Conc-ug/L Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 LC 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%

25 2 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.00% 0.00%

50 2 0.950 0.315 1.590 0.900 1.000 0.050 0.071 7.44% 5.00%
100 2 0.650 0.015 1.290 0.600 0.700 0.050 0.071 10.88%  35.00%
200 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
400 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
96h Survival Rate Detail MD5: 1D770E2714660A0D9BBA0485AD912D6F
Conc-ug/L Code Rep 1 Rep 2

0 LC 1.000 1.000

25 1.000 1.000

50 0.900 1.000

100 0.700 0.600

200 0.000 0.000

400 0.000 0.000

Convergent Rounding (3 sf)

CETIS™ v2.1.2.3 (007-803-386-7)

Analyst:

RL
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CETIS Analytical Report Report Date: 26 Apr-23 11:47 (p 1 of 1)

Test Code/ID: 230413omra / 04-5815-1771

Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 16-6843-3165 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 26 Apr-23 11:46 Analysis: Single 2x2 Contingency Table Status Level: 1
Edit Date: 26 Apr-23 11:45 MDS5 Hash: 1D770E2714660A0D9BBA0485AD912D6F Editor ID: 007-803-386-7
Data Transform Alt Hyp NOEL LOEL TOEL Tox Units
Untransformed C>T 50 100 70.71 -
Fisher Exact Test
Control vs Conc-pg/L Test Stat P-Type P-Value Decision(a:5%)
Lab Control 25 1.000 Exact 1.0000 Non-Significant Effect

50 0.500 Exact 0.5000 Non-Significant Effect

100* 0.004 Exact 0.0042 Significant Effect
96h Survival Rate Frequencies
Conc-ug/L Code NR R NR +R PropNR PropR %Effect
0 LC 20 0 20 1.000 0.000 0.00%
25 20 0 20 1.000 0.000 0.00%
50 19 1 20 0.950 0.050 5.00%
100 13 7 20 0.650 0.350 35.00%
200 0 20 20 0.000 1.000 100.00%

400 0 20 20 0.000 1.000 100.00%

96h Survival Rate Summary
Conc-ug/L Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect

0 LC 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
25 2 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.00% 0.00%
50 2 0.950 0.315 1.000 0.950 0.900 1.000 0.050 7.44% 5.00%
100 2 0.650 0.015 1.000 0.650 0.600 0.700 0.050 10.88%  35.00%
200 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -— 100.00%
400 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - 100.00%
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CETIS Analytical Report Report Date: 26 Apr-23 11:47 (p 1 of 1)
Test Code/ID: 230413omra / 04-5815-1771
Acute Fish Survival Test Nautilus Environmental (CA)
Analysis ID: 04-7188-7445 Endpoint: 96h Survival Rate CETIS Version: CETISv2.1.2
Analyzed: 26 Apr-23 11:46 Analysis: Untrimmed Spearman-Karber Status Level: 1

Edit Date: 26 Apr-23 11:45

MD5 Hash: 1D770E2714660A0D9BBA0485AD912D6F Editor ID:

007-803-386-7

Spearman-Kérber Estimates

Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0 0.00% 2.03 0.0353 107 911 126
96h Survival Rate Summary Calculated Variate(A/B) Isotonic Variate
Conc-pg/L Code Count Mean Median Min Max CV% %Effect IA/ZB Mean %Effect
0 LC 2 1.000 1.000 1.000 1.000 0.00% 0.00% 20/20 1.000 0.00%
25 2 1.000 1.000 1.000 1.000 0.00% 0.00% 20/20 1.000 0.00%
50 2 0.950 0.950 0.900 1.000 7.44% 5.00% 19/20 0.950 5.00%
100 2 0.650 0.650 0.600 0.700 10.88%  35.00%  13/20 0.650 35.00%
200 2 0.000 0.000 0.000 0.000 - 100.00% 0/20 0.000 100.00%
400 2 0.000 0.000 0.000 0.000 -— 100.00% 0/20 0.000 100.00%
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CETIS QC Plot

Report Date:

26 Apr-23 11:47 (1 of 1)

Acute Fish Survival Test

Nautilus Environmental (CA)

Test Type: Survival (96h) Organism: Oncorhynchus mykiss Material: Copper chloride
Protocol: Washington DOE (2009) Endpoint: 96h Survival Rate Source: Copper Chloride-CU
Acute Fish Survival Test
96h Survival Rate Endpoint
3 200 -
.—g- v +3s
S
5 150 +2s
&
8 100
d =
g’ — B , Mean
2 v
g 50 4
-2s
0 ';—/l\l 1 ) Ll 1 i L] 1 1 T T T i 1 i L) T 1 Ll
% % 2 T RS o722 2 2 2 2 § 8§ 5 § § § 9
Ng F e N 2 g ¥ o2 g B 8 ¢ ¥ & g 2 2 g ©v 2
Cumulative Mean Plot
Mean: 82.91 Count: 20 -2s Warning Limit: 12 -3s Action Limit: -23.5
Sigma: 35.46 CvV: 42.80% +2s Waming Limit: 154 +3s Action Limit: 189
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID
1 2016 Jul 27 14:00 83.55 0.6417  0.0181 03-8490-8254 08-7411-8094
2 Aug 30 13:05 90.13 7.215 0.2035 06-6522-4245 11-7821-6703
3 Oct 17 1545 31.5 -51.41 -1.45 11-9706-2514 03-3027-4661
4 Dec 15 13:00 59.46 -23.45 -0.6613 07-2059-1930 21-0698-8947
5 2017 Jul 21 11:45 75.79 -7.124 -0.2009 12-6230-4373 10-5665-4943
6 Aug 10 13:35 11941 36.15 1.02 09-7390-4688 11-1885-9400
7 Sep 26 15:10 120.1 37.16 1.048 12-0767-7259 14-1478-0761
8 Nov 14 11:25 96.22 13.31 0.3754 21-0521-5529 14-2305-2435
9 2018 Feb 15 15:00 1145 31.63 0.892 08-5122-1964 18-9847-1069
10 Sep 20 14:.05 1149 31.96 0.9013 14-1527-8451 21-3828-6142
11 Oct 10 16:40 72.55 -10.36 -0.2922 06-8408-1163 05-7761-5868
12 Nov 28 12:00 35.36 -47.55 -1.341 21-0374-7072 19-9377-5872
13 2019 Mar 12 12110 93.3 10.39 0.2931 11-1972-1376 05-1051-7815
14 Nov 14 11:55 77.34 -5.574 -0.1572 08-3948-6775 01-9304-4998
15 2020 Jan 16 12:50 30.63 -52.28 -1.474 15-5355-8442 09-8383-1081
16 Dec 2 13:30 133.3 50.42 1.422 07-0223-4669 10-8492-8883
17 2021 Aug 19 14:25 65.98 -16.93 -0.4776 11-4973-5943 08-1400-5422
18 2022 May 19 12:45 933 10.39 0.2931 03-2996-8953 07-9626-2312
19 Nov 2 10:05 136.6 53.69 1.514 14-6511-1746 10-0042-0505
20 2023 Feb 15 11:30 14.71 -68.2 -1.923 17-0773-8757 02-8314-6307
21 Apr 13  15:15 107.2 24.27 0.6844 04-5815-1771 04-7188-7445

007-803-386-7

CETIS™ v2.1.2.3

Analyst:
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Freshwater Acute Bioassay Dangerous Waste Characterization Water Quality Measurements

Static Conditions & Test Organism Survival
DF-019
Client: Internal Test Species: O. mykiss
Sample ID: CuCl, Start Date/Time: ‘*{/13/23 \G\ S
TestNo: 230413 onra, End Date/Time: 4/\3 /2% 15\S
. Numb f Conductivit; T t: Di lved O H
c°"°e“,t|:;‘t'°" RAND # Liveuon:g:;i(;ms (umhealom) em?*'ecr; " e ‘r’:gLL ot QA units percent
(ug 0 | 24|48 |72] 96| 0 [2a4[as[72] 06| 0 [2a[a8[72[ 96| 0 | 24| 48| 72] 96| 0 | 24| as| 72] 06| """
Lab Control 10 |10 1O |10 |jp o [310[Fe230! |g5u 323 | NIl [1.0 W0 [W5[106|7. 7|74 |99 | S04765]752h 4a fpy ]! 0O
8 10 [1O | |10 |10 P PosBolBay 30|\ Ullofit3 ot m.\ NYe3R.6lae [4.9|d0y767(7.53 s [Fyz] ) oo
e o |10 [10 (1o 1o ho D3k EeH izt [soy [k O] fio [y o [nu]0H]4.6 ga .9 [3.6%[7-C7)7:54 ye [1yg] 1 0O
5 10 [Lo [[© |10 10 PL2Rel Boy lazy 330311 |12 (WA H [46 |6 |80 [767(7:52 hys 96| ! vo
50 7 10 |19 14 |2 |2 [301306 [305 336 o aof\ 1L [1L4 [0 1WA 61702142 e [q. ¢[80N767 |7 50kqa [1.93] 9O
a_ 1010 10 Jip |10 [311{308[367 Izag |3 3NN 61 [[2H ] 0 (12 V|W2 {18 A0 [q.5 |93 0766 | 750 yalp. 4y] ) 6
100 12 10 [ (0 |7 |F [ & |3UBo6 [SoH [aag BV W00 {12110 WO\ S[le.S K-S jo.t |64 B.M 748 S0 hs3[)gy| To
3 108 6 o |U 21367 30 (240 |33 [V b2 [ 4]z NEANIL319.914.S [ra \0.6|8,617.66 |7.50 .51 [7.50] 60
200 1 |10 |2\ HTUZ03 305 |\ WHAj23| < M.3[ieoivo N 7641755 ~ 0
1 {10]% O N so7sel] N fwaito]in3 Woll0-6liet|  TNs.oU764 |74 N | o
400 2 102 O]~ A EHEAN WL N NY|leYes 193764762 0
6 |10|0 |~ A Bob| =] N WA |- Nhpd <1 Nravjzes] — 0
roch Intiale Counts %k\_,p We |7 [k ke oY Recorded in Log Passi/Fail:
Readings QQ‘ \r\? \,\)Vé K\?\ %
Qc “)Z,‘.‘:R Environmental Chamber: F
Dilution Calcs (final volume 8L) made b @’r : 0.5 0M 7
Conc. ugl/L 25 | 50 | 100 | 200 | 400 Weights (g): ©.3%£ 0,202 ©.1750,34] 8.31¢ 0.1 0340 0,334 0.2820. 306 p= 20
Vol. Cu stock added (mL) |20 A\ 3.2 W3 (321
Cu Stock Conc. (ug/L) 8600 (3000 ARt B000AFH0 Lengths (mm): 35 310 0.9 330 305 30 215 24.0 300 3.3 pu=3l.p w~n
Loading:@MOa'}gj/L Length max/min = L4.0/22.0
; . Ratio of longest to shortest= 1. 138
Animal Source/Date Received: TC\GMQ E‘,L\ CO/ ""/ ‘-‘ /712) Hatch Date: 2/%/23 =
Swim-up Date: Ihe/2D
# Days post Swim-up: 3 Z
Comments: 10 random fish are sacrificed at initiation for. size determination. The standard length of the longest fish should be no more than 2X the shortest fish.
® Qs 9 ounizy  (@B)AS A u)2i22
QC Check: Ry Hpkhd Final Review: 4( ‘f/l“)fﬁ

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.





