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INTRODUCTION

CH2M HILL conducted acute and chronic bioassays from March 3 through 10, 2015, on
samples provided by the Kaiser Aluminum, Spokane, Washington, (NPDES No. WA-
000892). The tests were conducted using the fathead minnow (Pimephales promelas).

SUMMARY OF TEST RESULTS

Exhibits 1 and 2 provides a summary of the final test results.

EXHIBIT 1
Summary of Acute Test Results

Species NOEC (%) LOEC (%) LCso (%)

P. promelas 100 > 100 > 100

Note: acronyms are as defined below.

Acute Toxicity: Toxicity is shown if the NOEC value is less than 71.8 percent.
More detailed information is provided in the Acute Results and Data Interpretation sections

EXHIBIT 2
Summary of Chronic Test Results

Species NOEC (%) LOEC (%)  ICs (%)

P. promelas 100 > 100 > 100

Note: acronyms are as defined below. See discussion under Table 2 for further details.

Chronic Toxicity: Toxicity is shown if the NOEC value is less than 17.1 percent.
More detailed information is provided in the Chronic Results and Data Interpretation
sections.



ACRONYM DEFINITIONS (from EPA guidance):

NOEC = No Observed Effect Concentration: The highest test concentration that causes no
observable adverse effects on the test organisms (i.e. no statistically significant reduction
from the control).

LOEC = Low Observed Effect Concentration: The lowest test concentration that does cause
an observable adverse effect on the test organisms (i.e. is statistically significant reduction
from the control).

LCso = Lethal Concentration (50%): A point estimate of the test concentration that would
cause death in SO percent of the test population.

IC25 = Inhibition Concentration (25%): A point estimate of the test concentration that would
cause a 25 percent reduction of a non-quantal biological measurement (i.e. growth,
reproduction, etc.) for the test population.

SAMPLE INFORMATION

Exhibit 2 provides a summary of the sample conditions as received.

EXHIBIT 2
Sample Conditions on Receipt

Sample ID Final Effluent
CH2M HILL SDG B3285

+ suffix -01 -02 -03
Collection - Date and Time 03/2/2015 13:00 | 03/4/201512:30 | 03/6/2015 12:30
Receipt - Date and Time 03{3;{21215 03{/)59%%1 > 03;3%%1 >
Temperature (°C) 0.8 0.1 0.1
Dissolved Oxygen (mg/L) 8.6 8.9 8.7
pH 7.8 7.8 7.4
Conductivity (uS/cm) 287 298 288
Total Residual Chlorine (mg/L) <0.02 0.02 < 0.02
Ammonia (mg/L. as NH3-N) <{.10 <0.10 <0.10
Total Hardness {mg/L as CaCOz) 143 145 140
Total Alkalinity (mg/L as CaCOs3) 123 127 127

Water quality measurements during testing remained within test design limits as prescribed
by EPA and WDOE, except as noted with the individual test results. (see the Results and
Discussion section)




METHODS AND MATERIALS
TEST METHODS

The acute test methods were performed according to: Methods for Measuring the Acute
Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms, USEPA
Office of Water (2002); EPA-821-R-02-012.

The chronic test methods were performed according to: Short-Term Methods for Estimating
the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth
Edition, (EPA 2002), EPA-821-R-02-013.

Additional guidance was provided by:
s Laboratory Guidance and Whole Effluent Toxicity Test Review Criteria, Washington
State Department of Ecology (revised 2008) Pub# WQ-R-95-80.

DEVIATIONS FROM PROTOCOLS

Deviations from required procedures in the test methods:

o None noted.

Deviations from recommended procedures in the test methods:

¢ None noted.
TEST ORGANISMS

The P. promelas used in both the acute and the chronic tests were obtained from Aquatox
Inc., Hot Springs, Arkansas, and were less than 48 hours old and within a 24-hour age range
at test initiation. All organisms tested were fed and maintained during culturing, acclimation,
and testing as prescribed by the EPA. The test organisms appeared vigorous and in good
condition prior to testing.

DILUTION WATER

The dilution water used was reconstituted, moderately hard water with a total hardness of 80
to 100 mg/L as CaCOj3 and an alkalinity of 60 to 70 mg/L as CaCQOs.

TEST CONCENTRATIONS
The concentrations tested in the acute test were 6.25, 17.1, 25.0, 71.8, and 100 percent

effluent with dilution water for the control. For the P. promelas acute test, concentrations
were run in quadruplicate with 10 organisms per replicate.



The concentrations for the chronic test were 6.25, 17.1, 25.0, 71.8, and 100 percent effluent
with dilution water for the control. For the P. promelas chronic test, 10 organisms per
chamber, with four chambers per concentration for a total of 40 organisms per concentration
were used.

SAMPLE COLLECTION

The samples were collected by Kaiser Aluminum personnel on March 2, 4, and 6, 2015. The
samples were accepted as scheduled by CH2M HILL's Corvallis Aquatic Toxicology
Laboratory. All samples were received within the EPA recommended 0 to 6 °C range.

All samples were used for test initiation or test solution remewal within the EPA
recommended 36 hours of sample collection.

Following receipt, the samples were stored in the dark at 0 to 6°C until test solutions were
prepared and tested. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE PREPARATION

Samples used during these tests were temperature adjusted prior to test initiation and each
daily renewal.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, alkalinity, total residual chlorine, ammonia,
dissolved oxygen, pH, conductivity, and temperature.

The P. promelas acute test was monitored at test initiation for pH, conductivity, and
dissolved oxygen, and every 24 hours thereafter for mortality, dissolved oxygen, and pH.
The 48 hour pre- and post-renewal solutions were monitored for dissolved oxygen and pH.
Conductivity was again measured at test termination. Temperature was monitored daily and
in the incubator or waterbath continuously throughout the testing period.

For the P. promelas chronic test, pre- and post-renewal solutions were monitored for
dissolved oxygen and pH daily in all the concentrations. Conductivity was measured in each
new sample (100 percent effluent) and in the control. P. promelas mortality was measured
daily and fish growth was measured by dry weight analysis at the conclusion of the P.
promelas chronic test. Temperature was monitored in prerenewal solutions daily and in the
incubator or waterbath continuously throughout the testing period.



DATA ANALYSIS

The effect measured during the P. promelas acute test was survival during the 96-hour
exposure period. The statistical analyses performed were those outlined in Methods for
Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine
Organisms, USEPA Office of Water (2002), EPA-821-R-02-012; using CETIS. The acute
NOEC and LOEC values were established by hypothesis testing as follows: Dunnett’s
Procedure or Bonferroni’s T-Test was used to compare the survival data between the control
and each sample concentration. When the assumptions of normality or homogeneity of
variance necessary for Dunnett’s Procedure or T-test with Bonferroni Adjustment could not
be met, Steel’s Many-One Rank Test or Wilcoxon Rank Sum with Bonferroni Adjustment
was used to analyze the data. The acute point estimate values (I.Csp values) were calculated
by use of the Probit, Trimmed Spearman-Karber, or Linear Interpolation statistical methods.

The effects measured during the P. promelas chronic test included survival and growth over
the exposure period. The statistical analyses performed were those outlined in Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms, Fourth Edition, (EPA 2002), EPA-821-R-02-013, CETIS. The
chronic NOEC and LOEC values were established by hypothesis testing as follows:
Dunnett’s Procedure or Bonferroni’s T-Test was used to compare the survival, fecundity, or
growth data between the control and each sample concentration. When the assumptions of
normality or homogeneity of variance necessary for Dunnett’s Procedure or T-test with
Bonferroni Adjustment could not be met, Steel’s Many-One Rank Test or Wilcoxon Rank
Sum with Bonferroni Adjustment was used to analyze the data. The chronic point estimate
values (IC;s values) were calculated for growth, reproduction, and/or fecundity effects by use of
the Linear Interpolation method.

DATA INTERPRETATION

According to the NPDES permit information provided by Kaiser Aluminum (NPDES file
#WA-000089-2, expires June 30, 2016), “Compliance with the effluent limit for acute
toxicity means no statistically significant difference in survival between the control and the
test concentration representing the ACEC”. (i.e. NOEC below the ACEC concentration of
71.8%)

According to the NPDES permit information provided by Kaiser Aluminum (NPDES file
#WA-000089-2, expires June 30, 2016), “Compliance with the effluent limit for chronic
toxicity means no statistically significant difference in survival between the control and the
test concentration representing the CCEC”. (i.e. NOEC below the CCEC concentration of
17.1%).



RESULTS AND DISCUSSION
The raw data sheets for all tests are presented in Appendix A.
ACUTE BIOASSAYS

Table 1 summarizes the survival data for the P. promelas acute test.

Table 1
P. promelas
Acute Results

Concentration (%) 0 hr 24 hr 48 hr 72 hr 96 hr
Control 100 100 97.5 97.5 05.0

6.25 100 100 95.0 95.0 92.5

17.1 100 100 100 100 100

25.0 100 100 100 100 100

71.8 100 100 95.0 95.0 92.5

100 100 100 95.0 95.0 95.0

The P. promelas acute test results indicated no statistically significant reduction in survival
at any of the effluent concentrations tested when compared to the control. The NOEC and
the LOEC were 100 and greater than 100 percent effluent, respectively. The LCso value was
greater than 100 percent effluent.

From the NPDES permit: Toxicity is shown if the NOEC value is less than 71.8 percent.

Dissolved oxygen concentrations remained at 4.0 mg/L or greater throughout the test period.
Test temperatures remained in the range of 20+1°C.

The test meets Test Acceptability Criteria (TAC) of a minimum 90 percent control survival.
Unless referenced above, the tests proceeded without any noted deviations or interruptions
that could have affected test results. The testing should be considered “valid”.



CHRONIC BIOASSAYS

Table 2 summarizes the survival and growth data for the P. promelas chronic test.

Table 2
Summary of Chronic Resuits
P. promelas
Sample Mean Dry
Concentration Percent Survival Weight Per
(%) Fish (mg)
Control 85.0 0.678
6.25 87.5 0.807
17.1 95.0 0.697
25.0 80.0 0.691
71.8 87.5 0.755
100 80.0 0.840

The P. promelas chronic test results showed no statistically significant reduction in survival
or growth at any of the sample concentrations tested when compared to the control. By EPA
definition, the NOEC and the LOEC were 100 and greater than 100 percent sample,
respectively.

The ICy5 value on P. promelas growth was calculated as greater than 100 percent sample.

From the NPDES permit: Toxicity is shown if the NOEC value is less than 17.1 percent.

Dissolved oxygen concentrations remained at 4.0 mg/L or greater throughout the test period.
Test temperatures remained in the range of 25+1°C.

The P. promelas chronic test meets Test Acceptability Criteria (TAC) for a minimum 80
percent control survival and a minimum weight of 0.250 mg per surviving control organism.
Unless referenced above, the tests proceeded without any noted deviations or interruptions
that could have affected test results. The testing should be considered “valid”,



REFERENCE TOXICANT TESTS

Reference toxicant (reftox) testing is performed to document both initial and ongoing
laboratory performance of the test method(s). While the health of the test organisms is
primarily evaluated by the performance of the laboratory control, reftox test results also may
be used to assess the health and sensitivity of the test organisms. Reftox test results within
their respective cumulative summary (Cusum) chart limits are indicative of consistent
laboratory performance and normal test organism sensitivity.

The results of the reftox tests indicate that the test organisms were within their respective
cusum chart limits based on EPA guidelines. This demonstrates ongoing laboratory
proficiency of the test methods and suggests normal test organism sensitivity in the
associated client testing.

The P. promelas reftox tests were conducted using sodium chloride. The data sheets for the
reference toxicant tests are provided in Appendix B.

Tables 3 and 4 summarize the reference toxicant test results and Cusum chart limits.

Table 3
Acute Reference Toxicant Test (g/L)
Species LC,, Control Chart
P. promelas 7.2 6.2t0 8.5
Table 4
Chronic Reference Toxicant Test (g/L)
Species 1Cas Control Chart Limits
P. promelas (survival) 2.2 1.6 to 4.0
P. promelas (growth) 2.1 1.9 to 3.0




APPENDIX A

RAW DATA SHEETS
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CHMHIIL

FRESHWATER TOXICITY TEST: TEST ORGANISM INFORMATION

Client Kaiser Aluminum - Trentwood Sample Designation (SDG): B 3229
FHM # {04 FHM # (29
Test Species Information P;.:Leg 2?;:3 P;T:i gﬂjs
Chronic Acute
QOrganism Age at Initiation <42ih}$;1:1\i!:;1c'ltg$ a | Days
Test Container Size 800 mi 400 ml
Test Volume 500 ml 250 ml
Feeding: Type and 0.15 ml Artemia, 0.15 ml Artemia,
Amount 2 x Daily @ 48 hrs
Aeration: I None [0 None
[1 Prior to use [ Prior to use
In Test Chambers via Slow Bubble: | [ @ ws | O @ hrs
Acclimation Period <24 hrs <24 hrs

Organism Source

bﬁﬁwlf“)ﬁ
T -

Aaviope
[~

Size

Loading Rate

-

Dissolved Oxygen aeration justifications (in test chambers):

Test(s): OO an O

Date:

Comments:

Kaiser Aluminum - FHM acute and chronic.xlsm
Dae Coniret 10 ASI AN47.0812
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CETIS Summary Report Report Date: 13 Mar-15 13119 {p 1 of 1)
Test Code: B328501ppa | 02-0894-1202

Fathead Minnow 96-h Acute Survival Test CH2M HILL - ASL
Batch ID: 00-2231-4980 Test Type: Survival (96h) Analyst:

Start Date: 03 Mar-15 15:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Mod-Hard Synthetic Water

Ending Date: 07 Mar-15 13:00 Species: Pimephales promelas Brine:

Duration: 94h Source: Aquatox, AR Age: 1d

Sample iD: 15-0419-0321 Code: B3285-01 Client:

Sample Date: 02 Mar-15 09:00 Material:  Unknown Project:

Receive Date: 03 Mar-15 11:15 Source: Kaiser Aluminum Trentwood (WAQ000882)

Sample Age: 30h (0.8 °C) Station:

Comparison Summary

AnalysisID  Endpoint NOEL L.OEL TOEL PMSD TU Method

13-9913-1685 96h Survival Rate 100 >100 N/A 9.89% 1 Steel Many-One Rank Test

Point Estimate Summary

Analysis ID  Endpoint Level % 95% LCL  95% UCL. TU Method

12-4353-9205 96h Survival Rate EC50 >100 NIA N/A <1 Linear Interpolation {ICPIN}

Test Acceptability

Analysis IB Endpoint Attribute Test Stat TAC Limits Overfap Decision

12-4353-9205 96h Survival Rate Control Resp 0.95 0.9 - NL Yes Passes Acceptability Criteria
13-9913-1695 96h Survival Rate Control Resp 0.95 0.9-NL Yes Passes Acceptability Criteria
96h Survival Rate Summary

Conc-% Contro! Type  Count Mean 95% LCL 95% UCL Min Max Std Err StdDev CV% %Effect
0 Dilution Water 4 0.95 0.9284 0.9716 0.9 1 0.02887 0.05774 6.08% 0.0%
6.25 4 0.925 0.8892 0.9608 0.8 1 0.04787 0.09574 10.35%  2.63%
17.1 4 1 1 1 1 i 0 1] 0.0% -5.26%
25 4 1 1 1 1 1 0 a 0.0% -5.26%
71.8 4 0.925 0.9063 0.9437 0.9 1 0.025 0.05 5.41% 2.63%
100 4 0.95 0.9284 0.9716 0.9 1 0.02887 005774 6.08% 0.0%
96h Survival Rate Detail

Conec-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dilution Water 0.9 1 0.9 1

6.25 1 1 0.9 08

17.1 1 1 1 1

25 1 1 1 1

71.8 1 0.9 0.9 0.9

100 0.9 1 0.9 1

000-092-181-1

CETIS™ v1.8.1.2

Analyst: D\h QA:




CETIS Analytical Report

Report Date:
Test Code:

13 Mar-15 13:19 (p 1 of 2)
B328501ppa | 02-0894-1202

Fathead Minnow 86-h Acute Survival Test

CH2M HILL - ASL.

Analysis IB:  13-9913-1695 Endpeoint: 96h Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 13 Mar-15 13:18 Analysis: Nonparametric-Confrol vs Treatments Official Results: Yes
Batch D: 00-2231-4990 Test Type: Survival (96h) Analyst:
Start Date: 03 Mar-15 15:00 Protocol: EPA/B21/R-02-012 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 07 Mar-15 13:00 Species: Pimephales promelas Brine:
Duration: 94h Source:  Aquatox, AR Age: 1d
Sample ID: 15-0419-0321 Code: B3285-01 Client:
Sample Date: 02 Mar-15 09:00 Material:  Unknown Project:
Receive Date: 03 Mar-15 11:15 Source: Kaiser Aluminum Trentwood (WAQ000892)
Sample Age: 30h (0.8 °C) Station:
Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD
Angular {Corrected) 0 C>T Not Run 100 >100 N/A 1 9.89%
Steel Many-One Rank Test
Control vs Conc-% Test Stat  Critical DF Ties P-Value Decision{a:5%}
Dilution Water 6.25 17 10 6 3 0.7334 Non-Significant Effect

171 22 10 6 2 0.8808 Non-Significant Effect

25 22 10 6 2 0.9908 Non-Significant Effect

71.8 16 10 6 3 0.6105 Non-Significant Effect

100 18 10 6 3 0.8333 Naon-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.05977475 0.01195495 5 1.561 0.2212 Non-Significant Effect
Error 0.1378236 0.007656866 18
Total 0.1975983 0.01861181 23
Distributionai Tests
Attribute Test Test Stat Critical P-Value Decision{c:1%)
Variances Mod Levene Equality of Variance 4.721 4,248 0.0063 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9275 0.884 0.0856 Normal Distribution
96h Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 4 0.95 0.928 0.972 0.9 1 0.02887 0.05773 6.08% 0.0%
6.25 4 0.925 0.8886 0.9614 0.8 1 0.04787 0.09574 10.35% 2.63%
17.1 4 1 1 1 1 1 0 0 0.0% -5.26%
25 4 1 1 1 1 1 0 o 0.0% -5.26%
71.8 4 0.925 0.906 0.944 0.9 1 0.025 0.05 5.41% 2.63%
100 4 0.95 0.928 0.972 0.9 1 0.02887 0.05773 6.08% 0.0%
Angular (Corrected) Transformed Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr Std Dev CV% %Effect
0 Dilution Water 4 1.331 1.295 1.366 1.249 1.412 0.04705 0.09409 7.07% 0.0%
6.25 4 1.295 1.239 1.351 1.107 1.412 0.07348  0.147 11.35% 2.67%
17.1 4 1.412 1.412 1.412 1.412 1.412 0 0 0.0% -8.12%
25 4 1.412 1.412 1.412 1.412 1.412 0 a 0.0% -6.12%
71.8 4 1.29 1.259 1.321 1.249 1.412 0.04074 0.08149 6.32% 3.06%
100 4 1.331 1.295 1.366 1.249 1.412 0.04705 0.09409 7.07% 0.0%

000-092-181-1 CETIS™ v1.8.1.2 Analyst; \ \; QA:




CETIS Analytical Report

Report Date:

13 Mar-15 13:19 (p 2 of 2)

Test Code: B328501ppa | 02-0894-1202
Fathead Minnow 96-h Acute Survival Test CH2M HILL - ASL.
Analysis ID:  13-9913-1895 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 13 Mar-15 13:18 Analysis: Nonparametric-Confrol vs Treatments Official Results: Yes
96h Survival Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 0.9 1 0.9 1
6.25 1 1 0.9 0.8
171 1 1 1 1
25 1 1 1 1
71.8 1 0.9 0.8 0.9
100 0.9 1 0.9 1
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CETIS Analytica| Report Report Date: 13 Mar-15 13:19 (p 1 of 1)
Test Code: B328501ppa | 02-0894-1202
Fathead Minnow 96-h Acute Survival Test CH2M HILL - ASL
Analysis ID:  12-4353-9205 Endpoint: 96h Survival Rate CETIS Version: CETISvt.8.1
Analyzed: 13 Mar-15 13:18 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 00-2231-4930 Test Type: Survival (96h} Analyst:
Start Date: 03 Mar-15 15:00 Protocol: EPA/821/R-02-012 (2002) Difuent: Mod-Hard Synthetic Water
Ending Date: 07 Mar-1513:00 Species: Pimephales promelas Brine:
Duration: 84h Source: Aquatox, AR Age: 1d
Sample ID:  15-0419-0321 Code: B3285-01 Client:
Sample Date: 02 Mar-15 09:00 Material:  Unknown Project:
Receive Date: 03 Mar-15 11:15 Source:  Kaiser Aluminum Trentwood (WAO0000892)

Sample Age: 30h (0.8 °C)

Linear Interpolation Options

X Transform Y Transform

Station:

Seed

Resamples

Exp 95% CL  Method

Log(X+1) Linear

1.983E+09

200 Yes Two-Point Interpolation

Point Estimates

40

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC50 >100 N/A N/A <1 NA NIA
96h Survival Rate Summary Calculated Variate(A/B)
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
¢] Dilution Water 4 0.95 0.9 1 0.02887 0.05773 6.08% 0.0% 38 40
6.25 4 0.925 0.8 1 0.04787 0.09574 10.35%  2.63% 37 40
171 4 1 1 1 0 0 0.0% -5.26% 40 40
25 4 1 1 1 0 0 0.0% -5.26% 40 40
71.8 4 0.925 0.9 1 0.025 0.05 5.41% 2.63% 37 40
100 4 0.95 0.9 1 0.02887 0.05773 6.08% 0.0% 38 40
96h Survival Rate Detail
Cone-% Confro! Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 0.9 1 0.9 1
6.25 1 1 0.9 0.8
171 1 1 1 1
25 1 1 1 1
71.8 1 0.9 0.9 0.9
100 0.9 1 0.9 1
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GWHI LL FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Random Template Used: 6 cone. x 4 teps. # 3 Waterbath/incubator Used: Date Initiated > / 3 /20 i Time 5 4¥
Initial sample D B 22.%5 - i # ?‘ Date Terminated < / ] /20 {5 Time 1O i
Client Kaiser Aluminum - Trentwood Sample Description

Tech: Day0 3% DayliM¢. Day2 WM Day3 Sl&é} Day4 &  Days %  Day6 S Day7 M
Time  Day0 1543 Dayl {115 Day2 {205 Day3 Dcl':‘\O Day4 1332 Day3s 1310 Day6 U5 Day7]0 10

Czr:c. Day Number of Live Organisms Dissolved O, pH T(irgg-’ % 90“‘(:1;5;%1"“3/
Percent A B C D Pre & | Post (1* use)
0 10 10 10 10 A NP 296
1 i 8 L6 O \O 2il. O |21
5 211 1O 9 <] 2.0 28] =13
g 9 & | 7 R Zv.\ ]
S 4 g 10 3 ) 4.4 20
5 2 =] + 5 Y
6 9 [ =7 2
7 g (Q 1 o 2 .
0 10 . 10 10 10 £ N 3.
e LO 1O o) 1. lo]| & 2.
o 21 1O Q) L& A 26 [7.8 7.2 [ 8o | 24 216
S [0 g 0 To 78 07 119 [ 25
S 4 1O |2 9 & ER 2.6 1.7 .0 2y, 4 %20
5 i0 | a + a4 1.9 7.5 3-S5 3.9 24.Y4
6 [O 9 id 9 74 7. 7. 77 Zq2
7 1O & 1 Y - 1. LY.
0 10 10 10 10 b 7.3 ot o 4. 9 214
1 @] O O laP) 7.5 O 11-9 2.0 | 724.9
o 2 O 1O \O A\ T.2 | 1.8 .7 | 1.9 TH ) =15
=13 (O LO Lo = [l T | 77 | 7K | 29\
4 [o o) 19 T 1.1 1.3 ) Q. O 24.5 29
3 &Y [v {9 hi | 6.4 1.4 F.5 3.9 4.3
6 (2 (o “ 9 73 7 |
7 10 1S 9 9 1. _ . (o | _ .
0 10 10 .10 10 i - 1.7 Po: 3 6.4 i3
1 e) 1O & 0 1O 172 | 8.0 1.9 | 80O | 2% n
2 10 PO [®Ler G <) 2l 1 7g 7.8 [—7.9 |24\ 3iz
= 61 9 & S 175 79 [T 7= [ 2%A
& 4 < () 1 4 3.z 13 e 8.0 Ly 217
5 9 [3) % g EN 1.3 N 1.8 24.3
6 [ I 2 g 732 79 20
g (2 I A _
0 10 10 10 10 = K F Pt 4 &y 303
I ®) [ O LD | &) . % | =4 A .8 29.0O
e (21 IO [ O Lo T 1l@®o |la4a 178 U0 1 2072
o 3 A L0 Y 9 T | Ry | R A 24, |
= 4 q £O q G 41 +.8 4.9 7.9 243 3/
5 4 [Q 9 % .o 2.0 1.3 1.7F Ly Y
6 o ) 4 5 i3 xS yd2 Al 2¢.3
7 | e a =7 1.2 | T 7 _ =y
0 10 10 10 10 %o 1.5 P A 299
(0 10 O [0 |72 53 \ [.& [ 700
N B Yo 110 [ TO[R % 80 [7& | 29.0 | 270
2 G110 =R = T I/ S 0 ™ s O B A
= 4 Qe 2 Oy &= 4.9 3.2 1.9 1.9 253 303
5 a 1 8 % T ] 605 | 75 | Fo | ZiY
6 g F q_ 8 8 71 72 s,
- g 7 5 17>
¥ Indicates one organism inadvertently poured off during solution renewal, replaced into container. Pre =Pre-renewal solutions. Post =Post-renewal sclutions.
"M" = grganism missing, start count reduced. "Inj" = organism injured, remove from stats. Day 0 Temperatures = Post-renewals
"F" = fungus noted on dead organisms. Therm ID# = Thermometer ID used for all measurements that day.
O Aeration in test chambers begun @ (Note observations on Test Organism Info sheet) = Temp. out of recommended range

Kaiser Aluminum - FEM acute and chroniextsm Doz Control 1D: ASLIO47-0812



FATHEAD MINNOW 7-DAY GROWTH DATA

Client Kaiser Aluminum - Trentwood Tins Labeled As: K. TRENT
Lab ID: B32385 Start Date: 3/3/2015
Sample Description:
Technician: K] KJ
Date: 3/11/2015 2/27/2015
Balance Serial #: B328543647 B328543647
Total Tare No. of
Percent Replicate Weight (mg) Weight (mg) Fish
A 1160.43 1153.52 9
Control B 1165.07 1156.51 10
C 1149.14 1143.53 7
D 1163.08 1157.06 8
A 1150.52 1142.18 10
6.25 % B 1154.97 1145.64 9
C 1171.56 1164.22 7
D 1162.97 1155.69 9
A 1165.04 1158.69 10
17.1 % B 1157.14 1149.80 10
C 1168.49 1161.40 9
D 1167.24 1160.15 9
A 1164.64 1158.02 7
25% B 1152.45 1145.60 8
C 1162.58 1156.02 8
D 1161.17 1153.58 9
A 1155.10 1147.35 9
71.8% B 1158.34 1150.08 10
C 1172.96 1165.24 9
D 1163.74 1157.29 7
A 1162.47 1155.79 8
100 % B 1161.27 1151.65 9
C 1148.34 1139.06 7
D 1168.21 1160.19 8

weigh to 0.01 mg

Kaiser Aluminum - Trentwood B3285 3-3-2015 - (FHM).xisx

RAar S anteal IR ACH 24T N84



FATHEAD MINNOW 7-DAY GROWTH DATA

Client Kaiser Aluminum - Trentwood Tins Labeled As: K. TRENT
Lab ID: REIG Start Date: 3/3/2015
Sample Description:
Technician: KJ
Date: 272712015
Balance Serial #: B328543647 B328543647
Total Tare No. of
Percent Replicate Weight (mg) Weight (mg) Fish
A 1153.52 A
Control B 1156.51 | O
C 1143.53 ]
D 1157.06 ¢
A 1142.18 5
6.25 % B 1145.64 =
C 1164.22 -7
D 1155.69 A
A 1158.69 |
17.1 % B 1149.80 1O
C 1161.40 %
D 1160.15 o
A 1158.02 7
25% B 1145.60 A
C 1156.02 )
D 1153.58 o
A 1147.35 Q
71.8 % B 1150.08 \
C 1165.24 Q
D 1157.29 1
A 1155.79 =3
100 % B 1151.65 a
C 1139.06 1
D 1160.19 5]

weigh to 0.0] mg

Kalser Aluminum - Trentwood 8 3-3-2015 - (FHM).xIsx
Bee Control 10 ASLE4T-0813



CETIS Summary Report Report Date: 13 Mar-15 13:25 (p 1of 2)
Test Code: B328501ppc | 05-4029-0640
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Batch ID: 07-1145-3728 Test Type: Growth-Survival (7d} Analyst:
Start Date: 03 Mar-15 15:45 Protocol: EPA/821/R-02-013 {2002) Dilsent:  Mod-Hard Synthetic Water
Ending Date: 10 Mar-15 10:10 Species: Pimephales promelas Brine:
PDuration: 6d 18h Source: Aquatox, AR Age: <48h
Sample ID: 15-0419-0321 Code: B3285-01 Client:
Sample Date: 02 Mar-15 09:00 Material:  Unknown Project:
Receive Date: 03 Mar-15 11:15 Source: Kaiser Aluminum Trentwood (WAQ000892)
Sample Age: 31h (0.8 °C) Station:
Comparison Summary
Analysis 1B Endpeint NOEL LOEL TOEL PMS3D Ty Method
14-5626-1273 7d Survival Rate 100 >100 N/A 22.8% 1 Dunneft Muitiple Comparison Test
16-2794-4481 Mean Dry Biomass-mg 100 >100 N/A 23.9% 1 Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL. 95% UCL TU Method
19-1256-8692 Mean Dry Biomass-mg IC25 >100 N/A N/A <1 Linear Interpolation (ICPIN}
Test Acceptability
Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision
14-5626-1273 7d Survival Rate Control Resp 0.85 0.8-NL Yes Passes Acceptability Criteria
16-2794-4481 Mean Dry Biomass-mg Control Resp 0.6775 0.25 - NL Yes Passes Acceplability Criteria
19-1256-8692 Mean Dry Biomass-mg Control Resp 0.6775 0.25 - NL Yes Passes Acceptability Criteria
16-2794-4481 Mean Dry Biomass-mg PMSD 0.2392 0.12-0.3 Yes Passes Acceptability Criteria
7d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  Std Dev  CV% ‘“%Effect
0 Dilution Water 4 0.85 0.8018 0.8982 0.7 1 0.06455  0.1291 15.19%  0.0%
6.25 4 0.875 0.828 0.922 0.7 1 0.06292 0,1258 14.38%  -2.94%
17.1 4 0.95 0.8284 0.9716 0.9 1 0.02887 0.05774 6.08% -11.76%
25 4 0.8 0.7695 0.8305 0.7 0.9 0.04082 0.08165 10.21%  5.88%
71.8 4 0.875 0.828 0.922 0.7 1 0.06282 0.1258 1438%  -2.94%
100 4 0.8 0.7695 0.8305 07 0.9 0.04082 0.08165 10.21% 5.88%
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  Std Dev CV% %Effect
0 Dilution Water 4 0.6775 0.6287 0.7263 0.561 0.856 0.06539 0.1308 19.3% 0.0%
6.25 4 0.8073 0.7711 0.8434 0.728 0.833 0.04845  0.0969 12.0% -18.18%
171 4 0.6967 0.6808 0.7127 0.635 0.734 0.02141 0.04281 6.15% -2.84%
25 4 0.6905 0.6728 0.7082 0.656 0.759 0.02368 0.04735 6.86% -1.92%
7.8 4 0.7545 0.7257 0.7833 0.645 0.826 0.03855 0.07709 10.22%  -11.37%
100 4 0.84 0.7901 0.8899 0.668 0.962 0.06687 G.1337 15.92% -23.98%

000-082-181-1

CETIS™ v1.8.1.2

Analyst: R\fd QA:




CETIS Summary Report

Report Date:
Test Code:

13 Mar-15 13:25 (p 2 of 2)
B328501ppe | 05-4029-0640

Fathead Minnow 7-d Larvai Survival and Growth Test

CH2M HILL - ASL

7d Survival Rate Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 0.9 1 0.7 08
6.25 1 09 0.7 0.9
171 1 1 0.9 0.9
25 0.7 0.8 0.8 0.9
71.8 0.9 1 0.9 0.7
100 0.8 0.9 0.7 0.8
Mean Dry Biomass-mg Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water  0.691 0.856 0.561 0.602
6.25 0.834 0.933 0.734 0.728
171 0.635 0.734 0.709 0.709
25 0.662 0.685 0.656 0.759
71.8 0.775 0.826 0.772 0.645
100 0.668 0.982 0.928 0.802

000-092-181-1

CETIS™ v1.8.1.2

Analyst:D\lQ QA:




CETIS Ana[ytical Report Report Date: 13 Mar-1513:25{p 1 of 4)

Test Code: B328501ppc | 05-4029-0640
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  16-2794-4481 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Analyzed: 13 Mar-15 13:25 Analysis:  Parametric-Control vs Treatments Official Results: Yes
Batch D: 07-1145-3728 Test Type: Growth-Survival (7d) Analyst:
Start Date: 03 Mar-15 15:45 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Bate: 10 Mar-15 10:10 Species: Pimephales promelas Brine:
Duration: 6d 18h Source:  Aquatox, AR Age: <48h
Sample ID:  15-0419-0321 Code: B3285-01 Client:
Sample Date: 02 Mar-15 08:00 Material:  Unknown Project:

Recsive Date: 03 Mar-15 11:15 Source:  Kaiser Aluminum Trentwood (WAQ000892)
Sample Age: 31h (0.8 °C) Station:

Data Transform Zata Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD

Untransformed 0 C>T Not Run 100 >100 N/A 1 23.9%

Bunnett Multiple Compariscn Test

Control vs Conc-% Test Stat Critical DF MSD P-Value Decision{a:5%)

Dilution Water 6.25 -1.927 2407 6 0.1621 0.9989 Non-Significant Effect
171 -0.286 2407 6 018621 0.8037 Non-Significant Effect
25 -0.1931 2.407 6 0.1621 0.8839 Non-Significant Effect
71.8 -1.144 2.407 6 0.1621 0.9884 Non-Significant Effect
100 -2.413 2.407 6 0.1621 0.9997 Non-Significant Effect

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision{u:5%)

Between 0.09137096 0.01827419 5 2.016 0.1250 Non-Significant Effect

Error 0.1632008 0.008066711 18

Total 0.2545717 0.0273409 23

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%)

Variances Bartlett Equality of Variance 5.494 15.09 0.3586 Equal Variances

Distribution Shapiro-Wilk W Normality 0.9883 0.884 0.9905 Normal Distribution

Mean Dry Biomass-mg Summary

Conec-% Control Type  Count Mean 95% LCL. 95% UCL Min Max StdErr  StdDev CV% %Effect
0 Cilution Water 4 0.6775 0.6277 07272 0.561 0.856 0.06539 0.1308 19.3% 0.0%
6.25 4 0.8673 0.7704 0.8441 0.728 0.933 0.04845 0.0969 12.0% -19.15%
17.1 4 0.6967 0.6805 0.713 0.635 0.734 0.02141 0.04281 6.15%  -2.84%
4
4
4

25 0.6905 0.6725 0.7085 0.656 0.759 0.02368 0.04735 6.86% -1.92%
71.8 0.7545 0.7252 0.7838 0.645 0.826 0.03855 0.07708 10.22% -11.37%
100 0.84 0.7891 0.8909 0.668 0.962 0.06687 0.1337 16,82% -23.99%

000-092-181-1 CETIS™ vi.8.1.2 Analyst: h\fh QA:




CETIS Analyﬁca; Report Report Date: 13 Mar-15 13:25 (p 2 of 4)
Test Code: B328501ppc | 05-4029-0640
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  16-2794-4481 Endpeoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Analyzed: 13 Mar-15 13:25 Analysis: Parametric-Control vs Treatments Official Results: Yes
Mean Dry Biomass-mg Detail
Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4
e Dilution Water  0.691 0.856 0.561 0.602
6.25 0.834 0.933 0.734 0.728
17.1 0.635 0.734 0.709 0.709
25 0.662 0.685 0.656 0.759
71.8 Q.775 0.828 0772 0.645
100 0.668 0.962 0.928 0.802
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CETIS Analytical Report Report Date: 13 Mar-1513:25 (p 3 of 4)

Test Code: B328501ppc | 05-4029-0840
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  14-5626-1273 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 13 Mar-15 13:25 Analysis: Parametric-Control vs Treatments Offictal Results: Yes
Batch ID: 07-1145-3728 Test Type: Growth-Survival (7d} Analyst:
Start Date: 03 Mar-15 15:45 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 10 Mar-15 13:10 Species: Pimephales promelas Brine:
Duration: 6d 18h Source:  Aquatox, AR Age: <48h
Sample ID: 15-0419-0321 Code: B3285-01 Client:
Sample Date: 02 Mar-15 09:00 Material:  Unknown Project:

Receive Date: 03 Mar-15 11:15 Source: Kaiser Aluminum Trentwood {(WA0000892)

Sample Age: 31h (0.8 °C) Station:

Data Transform Zeta Alt Hyp  MC Trials NOEL LOEL TOEL TU PMSD

Angular (Corrected) 0 C>T Mot Run 100 >100 N/A 1 22.8%
Dunnett Multiple Comparison Test
Control vs Conc-% Test Stat Critical DF MSD P-Value Decision{a:5%)
Dilution Water 6.25 -0.3479 2407 6 0.2454 0.9155 Non-Significant Effect
171 -1.38 2.407 & 0.2454 0.9941 Non-Significant Effect
25 0.7476 2,407 6 0.2454 0.5362 Non-Significant Effect
71.8 -0.3479 2407 6 0.2454 0.9155 Non-Significant Effect
100 0.7476 2407 8 0.2454 0.5362 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:;5%)
Between 0.1333764 0.02667529 5 1.283 0.3142 Non-Significant Effect
Error 0.37420897 0.02078943 18
Total 0.5075862 0.04746472 23
Distributional Tests
Atfribute Test Test Stat  Critical P-Vaiue Decision{a:1%)}
Variances Bartlett Equality of Variance 2.353 15.08 0.7984 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9634 0.884 0.5111 Normal Distribution
7d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev CV% %Effect
0 Dilution Water 4 0.85 0.8009 0.8991 0.7 1 0.06455 0.1291 1819% 0.0%
6.25 4 0.875 0.8271 0.9229 0.7 1 0.06292 0.1258 14.38% -2.94%
17.1 4 0.95 0.928 0.972 0.9 1 0.02887 0.05773 6.08% -11.76%
25 4 0.8 0.7689 0.8311 0.7 0.9 0.04082 0.08165 10.21% 5.88%
718 4 0.875 0.8271 0.9229 0.7 1 0.06292 0.1258 14.38% -2.94%
100 4 0.8 0.7689 0.8311 0.7 0.9 0.04082 0.08165 10.21% 5.88%

Angular (Corrected) Transformed Summary

Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev CV% %Effect
0 Dilution Water 4 1.18 1.121 1.259 0.9912 1.412 0.09081  0.1818 16.28% 0.0%
6.25 4 1.225 1.159 1.291 0.9912 1.412 0.08698 0.174 14.2% -2.88%
171 4 1.331 1.295 1.366 1.249 1.412 0.04705 0.09409 7.07%  -11.82%
25 4 1.114 1.073 1.154 0.8912 1.249 0.05277 0.1055 9.48% 6.41%
4
4

71.8 1.225 1.159 1.291 0.9912 1.412 0.0868% 0.174 14.2% -2.98%
100 1.114 1.073 1.154 0.9912 1.249 0.05277 0.1055 9.48% 6.41%

000-092-181-1 CETIS™ v1.8.1.2 Analyst: .h\ls QA




CETIS Analytical Report Report Date: 13 Mar-15 13:25 (p 4 of 4)

Test Code: B328501ppc | 05-4029-0640
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  14-5626-1273 Endpoint: 7d Survival Rate CETIS Version: CETISvi.8.1
Analyzed: 13 Mar-15 13:25 Analysis: Parametric-Confrol vs Treatments Official Results: Yes

7d Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dijution Water 0.9 1 0.7 0.8
6.25 1 0.9 0.7 0.9
171 1 1 0.9 0.9
25 0.7 0.8 0.8 0.8
71.8 0.9 i 0.8 0.7
100 0.8 0.9 0.7 0.8 "
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CETIS Analytical Report Report Date: 13 Mar-15 13:25(p 1 of 1)
Test Code: B328501ppc | 05-4029-0640
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  19-1256-8692 Endpoint: Mean Dry Biomass-mg CETIS Version; CETISv1.8.1
Analyzed: 13 Mar-15 13:25 Analysis: Linear Interpolation (ICPIN) Official Resuits: Yes
Batch ID: 07-1145-3728 Test Type: Growth-Survival (7d) Analyst:
Start Date: 03 Mar-15 15:45 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 10 Mar-15 10:10 Species:  Pimephales promelas Brine:
Duration: 6d 18h Source:  Aguaiox, AR Age: <48h
Sample ID:  15-0419-0321 Code: B3285-01 Client:
Sample Date: 02 Mar-15 09:00 Material:  Unknown Project:
Receive Date: 03 Mar-15 11:15 Source:  Kaiser Aluminum Trentwood (WAQQG00892)
31h (0.8 °C}

Sample Age:

Station:

Linear Interpolation Options

X Transform Y Transform

Seed

Exp 95% CL Method

Resamples

Log(X+1) Linear

363697329

200 Yes

Two-Point Interpolation

Point Estimates

Conc-%

Level % 95% LCL 95% UCL TU 85% L.CL. 95% UCL
IC25 =100 N/A N/A <1 N/A N/A
Mean Dry Biomass-mg Summary Calculated Variate
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Dilution Water 4 0.6775 0.561 0.856 0.06538 0.1308 19.3% 0.0%
6.25 4 0.8073 0.728 0.933 0.04845  0.0969 12.0% -19.15%
17.1 4 0.6067 0.635 0.734 0.02141 0.04281 6.15% -2.84%
25 4 0.6205 0.656 0.759 0.02368 0.04735 6.86% -1.92%
71.8 4 0.7545 0.645 0.826 0.03855 0.07709 10.22%  -11.37%
100 4 0.84 0.668 0.962 0.08687  0.1337 16.92%  -23.99%
Mean Dry Biomass-mg Detail
Conc-% Controtf Type Rep 1 Rep 2 Rep 3 Rep 4
o] Dilution Water 0.691 0.856 0.561 0.602
6.25 0.834 0.933 0.734 0.728
17.1 0.635 0.734 0.709 0.709
25 0.662 0.685 0.656 0.759
71.8 0.775 0.826 0.772 0.645
100 0.668 0.962 0.928 0.802
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APPENDIX B

REFERENCE TOXICANT DATA SHEETS
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REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimephales promelas Acute Survival - LC50 Values

12

-— . -l
10 % g R B A e l— By o gy -

B A Ny m

Inhibition Concentration - NaCl (g/l)

4 +
2 p
28 PR RRFEERERESRREBERCCRERERBEE S 8
Organism ID#
—eems [C25 Average s CUSUM Chart Limits  sewss—
—- &~ EPA75th Quartile  —8— —o— EPA 25th Quarlile — —o—o

5/6/2014

866 1768 6/10/2014 7.9 75 0.60 6.3 8.7 0.08
867 1773 7/16/2014 6.7 7.5 0.61 6.3 8.8 0.08
868 1778 8/21/2014 7.5 75 0.63 6.3 8.7 0.06
869 1783 9/24/2014 7.1 74 0.42 6.2 8.6 0.06
870 1787 | 10/15/2014 8.1 7.4 0.43 6.2 8.6 0.06
871 |- 19r- | 142014 |- 71 | 75 | 045 63" | 8§ 0.06
872 1793 1222014 10 62 | 74 045 | 637 ] 86 0.07
873 1794 | 12/1012014 6.9 74 0.51 6.2 8.5 0.07
874 1799 1/6/2015 6.9 73 0.52 6.2 8.5 0.07
875 1806 2/3/2015 7.1 73 0.53 6.2 8.5 0.07
376 1809 37372015 72 73 0.52 6.2 85 0.07
877 .
878

FHM Acute, 3/9/2015 ASLE12-0711



_CHMHILL

FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

2™

Random Template Used: 6 conc. x 4 reps. # 1O . Waterbath/incubator Used: Date Initiated =2 /L& /20 Time [S'ﬂ"
Stock Sl ID 2.B 0 5O = @ (. - # ] Date Terminated & / {7 120 lg Time {O:
Organism ID: _FHM \%@7 Test Container Size: 800 ml Solution Volume / rep: 500 ml
Client QA/QC - RefTox Sample Description NaCl1 (50 g/L stock)
Tech: Day0 Q&_f Day 1 E Day2 B‘W\:ﬁ gny?a w/r Day 4 MC Day 3 Mg; Day 6 EU-'LT Pay? &&T 8
Time |50y 0 £ AT Day1 1A Day2 NMS  Day3 31 uiBDey4 1020 Day5 0S5  Diys © A30Dwy7 1022
Conc. . . Dissolved [~ Temp. & | Conductivil
or Day Number of Live Organisms tm gjl)oz pH ("C? 3 (wS) ty
Percent A B [ D Pre Post Pre | Post Pre Post {daily)
0 10 10 10 10 I T 9 a4 9] .09%
1 15 {0 L o Lo 1. 9 TR 1.9 4. 72 Q5.4 (2] 2 A&
P e L2 L2 12 P a2 | 7Lol 4 .2 |odead) 22|
g [3 ] L0 /O 12 % O .01 1.8 2.2 |2y, 5lin} 999
S &l 10 O 1O Lo e ] | 1. 8.2 174.7 Ly S0
5 O o) 1O [We! 1. B 1.7 S| 2.3 787 gv] B2
6 10 je) )7 L L 2 i I , 2 |24 2] 33
7 o) L{2 ) () i bt S,
0 10 10 10 10 P I Y =y
1 Lo Lo = Lo %5 =.0! 9.9 4, 2 25,4 1 %20
2 1o Lo w t o v, 9 3 *7% 4.2 24,7] 2He
S 131 le Lo L o {© o M) g | - ¥.2 | a5.0 1 8o
a9 4l 1D [0 L O W) 1.7 1ol | (-G Q.2 | 2a-(, | 845
s 11 1 1 ) 1.9 1.8 ~1.-% 8.5 M. s Bl
I Lo le2 Vi) A =il K = | =249 TO=
7 [ {0 10 ) t B A -
0 10 10 10 10 4,0 = ag, 5 | D143
1 Lo Lo Lo | 4.3 | .58 - 4,1 5. | 2320
2 1a Lo o L N 5 | 3.l 7.4 %z DY, (|39l D |
® [ 3 0 Lo 73] o\ Jie. | 4. 24 o | oz g laud
b I O I P 1O 0 O —1. - —1.71 { 1.9 ®.-Z | 24.5 12172
s o Te) O 16 —1. @ 1.9 -1. 2 ®.Z 2.U.85 50
6 10 10 20 /e 7. S | "R Z - 2Vl o
7 14 = i) (X2 Ve ¢ 24,
0 10 10 10 10 1 ' P NG L lp AH D
1 1D £2 1£2 ref 5 | T8 10 .\ 85,1 | Helo
- 2 [ Lo Lo L O PG "1:5 jvc{ Q.4 Dife B L{l%o
IEE Y2 L2 (o O 71 Ce P I P .1 | 25,2 | Yodo
e [ Jo We) 0 o 1.5 | 71T-6 "{% Zxill Z4-5 _|H030
5 2} TO i | 1.6 e . B ZH -5 1 Ba40
s | 8 =) 7 g = il r & L . 24, =952
7 lo. ) 9 K , A 24 -
0 10 10 10 10 o o hal-<Y P ;0
L [0 td 10 [t 1.4 .5 1. 4 4.9 25,4 | 7730
2 12 L0 LO cc) 5D Bl .91 €. oy, q | 1noed
s 3| 70 [ Lo ) 2. ¢ LA 2.9 1T 4] Sy | 7310
2 3] 16 49 L O Té) T.2 1 -1-6 1.5 | 31 2.7 ] 1230
5 = [O =) g I D I i A W M | 7.1 79 % | 1300
6 T et =) Y T 5 ‘ I L= . RESE
7 = 5 " 3 ) .
0 10 10 10 10 722 ' = o, f, F A
i k2 1) 10 10 b I | ., 2 | 39 ') a5, 5 | /s35al
2 & < & q 2.1 hoatl a4 D |les:2 J14o90
= [ 3] G g = o 9.4 1 el 2g Lip | a4 2 /3060
S |4l 5 = & i T3 | 1-(p | & B 20 7] 1330
5 ] = | O 1.4 1.0 17 18O 29 A N2400
6 { 1 | 7} s It %, 0 2ip | /13759
7 { { O R “Jep L £ ey

v Indicates one organism inadvertently poured off during solution renewal, replaced into container,
"M" = organism missing, start count reduced, "Inj" = organism injured, remove from stats,

"EY = fungus noted on dead organisms.
Endpoint

Survival

Growth

Pre =Pre-renewal soluiions. Post =Post-renewal solutions.
Cusum,. Chart Limits

Vo o« 1O
\8 . 2.0

2.0

e ey .

I€25

2.\

Day 0 Temperatures = Post-renewal
Therm [D# = Thermometer ID used for all measurements that day.

f recommended rang
——

c,obd'



REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimphales promelas Chronic Sarvival - IC25 Values

oy

Inhibition Concentration - NaCl (g/l)

1682
1697+
1701+
1706 +
1708 +
ir24
1718 +
1718
1724

17314
1734

1741 1
17424
1745+
1752 1+
1755 1+
1574
1761 1+
1765+
1764+
1770 1
1772+
1778 T
1784 1
17881
1795 4
1784+
1798
1789+
1807 +

Organism ID#

—tr— [C25
—&— EPA75th Quartilie ~—&— —o— EPA 25th Quartifa —o—

Avarage women CUsUM Chart Limits e

H D Date
3.05 . 1764 05/13/14 2.6 3.0 0.74 1.5 4.5
306 1770 06/24/14 2.6 29 0.66 1.6 4,2
307 1772 07/12/14 24 2.8 0.56 1.7 3.9 0.20
308 1779 08/26/14 2.3 2.8 0.56 1.7 3.9 0.20
309 1784 09/25/14 2.8 2.8 0.57 1.7 39 0.18
310 1788 10/21/14 27 2.7 0.49 1.7 3.7 0.18
311 1791 11/04/14 2.5 2.7 0.47 1.8 0.17
312 1794 12/02/14 Jio 2.7 047 1.8 0.21
313 1798 12/16/14 2.8 0.59 1.6 0.21
314 1799 01/06/15 2.1 2.8 0.59 1.6 4.0 0.21
315 1807 02/10/15 2.2 2.8 0.59 1.6 4.0 0.21
316
317
318 ]

FHM Chronic Surv., 2/18/2015 ASLO12.0714



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

REFERENCE TOXICANT CUMLATIVE SUMMARY {CUSUM) CHART
Pimephales promelas Chronic Biomass - IC25 Values

Frehibition Cancemrqtian - NaCl (g/)

$
.I
1'

P EEEERBEREERE I ERRE Y EREBEREE B
Organism ID#
—tre |025 Avarage e CUSUM Chart Cimits  eve—

~#— EPATSth Quartila —m— —o—— EPA25th Quarlila —o—

limits based

30 1755 3/4/2014 5 2.6 0.33 19 0.13 1.5 7 0.6
302 1757 3/18/2014 23 26 0.33 1.9 0.13 1.5 3.7 0.6
303 1761 4/15/2014 2.8 26 0.34 1.9 0.13 L5 37 0.6
304 1763 5/6/2014 2.6 26 0.33 2.0 a.11 1.5 3.7 0.6
305 1764 5/13/2014 25 2.5 0.28 L9 0.10 L5 3.6 0.6
106 1770 6/24/2014 26 25 0.25 19 3.0 0.10 1.5 36 0.6
307 1772 711272014 24 2.5 0.25 1.9 3.0 0.10 L5 36 0.6
308 1779 8/26/2014 2.2 25 0.25 19 kXH 0.10 L5 3.6 0.6
30% 1784 9/25/2014 2.8 235 0.25 1.9 3.0 0.10 1.5 36 0.6
310 1788 10/21/2014 25 2.5 0.25 1.9 o 0.10 1.5 36 0.6
311 1791 11/4/2014 25 2.5 0.25 1.9 3.0 0.09 i.5 36 0.6
312 1794 12/2/2014 23 25 0.24 19 30 0.10 1.5 36 0.6
313 1798 12/16/2014 24 25 0.25 1.9 kX1 0.10 1.5 3.6 0.6
314 1799 1/6/2015 24 25 0.25 L9 30 0.10 L5 16 0.6
315 1807 2/10/2015 21 23 0.24 19 30 0.09 L3 36 0.6
J16

317

318

319

320

FHM Chronic Growth, 2/18/2015

ABLO12-0711




APPENDIX C

CHAIN OF CUSTODY
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CH2Z2MHILL

"IW‘ Appiled Sclences Laboratory (ASL]

Sample Receipt Record

Baich Number: @ 32%‘
Client/Project: L{ﬁr&&rl_

Were cu;stédy seals Er‘lfa(.:t‘and_ on‘the'.plitside:of theﬁ C:OO]ér? s

Packing Materiai:

Temp OK? (<6C) Therm ID: TH173 'E‘Scp,_ "

Was a Chain of Custody (CoC) Provided?

Was the CoC correctly f lled out (If No document below)

Were the sample containers in good condition (broken or Ieakmg)?

Was énough sample voiume prowded for analysns'? (lf No document below)

Are all samples within 36 hours of collection?

Date Received: 3/ s/ "6‘

Received By N

/E[YES

EZIN/A_

|:| Hand Delivered /E Tce [ Blue Ice [:] Box

2, °c EYes

< Yes

Rves

/EIYes
B

)E;Yes

Sample Exception Report (The following exceptions were noted)

) No..

Cno - Civva
I:I.i‘\lo E]. N/A
Cnvo Cva
Cvo Cwa
Ot IvaA
D No 0 N/A.

Client was notified on: Client contact:

Resolution to Exception:

CHZMHILL
Applied Sclences Laboratory (AS1)

Bloassay Racaipt verification.xisx
Doe Control ID: ASL393-1044
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CH2Z2IVIHILL

w Applied Sclences Laborafery (ASL) Samp’e Receipt Record
. w Iy
Batch Number: }% z G % 6 Date Received: 3/ S / / d,.
ClientProject: KA\ S ¥~ Received By: F

Yes i:] No D._N/A R -

/\g(lce [ Buetce []Box

Were custody seals i_h_ta:_:t-'and_c'm the outside of the cbolér‘_?

Packing Material: ] Haﬁd Delivéred

Temp o]<9 (<6C) .Th.E_Brl_'ﬁ lDTH173 Exp. 5/!@ e : AR Yes L__l No . D'N/A_:
Was a Chain of Gustody {CoC) Provided? | kl/Yes LINe  [Jwa
Was the CoC c_d.r.ret;._t.ly.tﬁliéd.f:;u't (If.Nc:.JI,.dc;:cumeh't Selo&u)j.:-. '. .. " ._ e . . : _. S *Qéésf' D N‘.’ D N/A -
Were the sample containe.rs in good condition (broken or leaking)? ﬁ Yes D No | [/
wa§ enough sa’.rr;pl.g volume brq_vid_ed for analysis? _(I.f.Nd,.d;qu'r_ngﬁt below) o | /\@3@5 [; No - | NA
Are all samples within 36 hours of collection? M‘l’és | | l\;D [Ina

Sample Exception Report (The following exceptions were noted)

Client was notified on; Client contact:

Resolution to Exception:

CH2MHILL Bivassay Recaipt veriflcation.xisx
Applied Sclonces Laboratory (ASL) Doc Control {D: ASL$93-1914
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CH2ZIVIHILL

W, Appliod Sclences Labaralory (ASL)

Sample Receipt Record

Batch Number: B B2D3
Client/Project: k_a«i’h’e—‘/

Were custddy sealsihiq(_:t and dh the outside of the cooler?
Packing Material:

Temp OK? (<6C) - Therm ID: TH173 Exp..

Was a Chain of Custody (CoC) Provided? (] Yes
Was th.z.é..'Co_G cqr:ref::jtl)(‘.ﬁ'lled.out (if No, dqgﬁmén:t BeIoW) o ' m YeS :
Were the sample containers in good condition (broken or leaking)? 0 Yes
Was e'n:ough sample._v.olu:ﬁ_e: p.nfovi.dgd for énalys.is? (Ef'Nb, d_b'cufne.rif_bé!_oﬁv)'_ N BRI o @Yes
Are all samples within 36 hours of collection? IE Yes

Date Received: 3 / ‘i"/ 2018

Recelved By: i

Yes:' DND [:IN/A 1

[] Hand Delivered [ Ice []BlueIce [ ] Box

O..'( g [Eves o - Cva

Sample Exception Report (The following exceptions were noted)

f 1No

=%

1No

. DNO

CTho

E1na

Owa

CInya

. .'.E}_N/A: ;o

1 na

Client was notified on: Client contact:

Resoclution to Exception:

CH2MHILL
Applied Sciences Laboratory {ASL}

Bloassay Recoipt varification.xlsx
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