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INTRODUCTION

CH2ZM HILL conducted chronic bicassays from July 17 through 24, 2012, on samples
provided by Sumitomo Metal Mining — Pogo Mine, Delta Junction, Alaska. The tests were
conducted using the water flea (Ceriodaphnia dubia) and the fathead minnow (Pimephales
promelas).

SUMMARY OF TEST RESULTS

Exhibit 1 provides a summary of the final test results.

EXHIBIT 1
Summary of Chronic Test Results

Species NOEC (%) LOEC (%) ICys (Vo) TUc
C. dubia 100 > 100 > 100 <1
P. promelas 100 12.5 > 100 <1

Note: acronyms are as defined below.

Chronic Toxicity: Toxicity is shown if the TUc value (= 100% / ICys) is equal to or greater
than 2.

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).

ICy5 = 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.

TUec = Toxic Units (Chronic): Calculated as 100% sample divided by the chronic ICys value.



METHODS AND MATERIALS
TEST METHODS

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:
» Method Guidance and Recommendations for Whole Effluent Toxicity (WET) Testing (40
CFR Part 136}, (EPA July 2000), EPA 821-B-00-004.

DEVIATIONS FROM PROTOCOLS

Deviations from required procedures in the test methods:

+ None noted.

Dewviations from recommended procedures in the test methods:

¢ None noted.

TEST ORGANISMS

The C. dubia were obtained from CH2M HILL's in-house cultures and were less than 24
hours old for the acute test and less than 24 hours old and within an 8-hour age range for the
chronic test. The P. promelas 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 (2002). 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 CaCOs and an alkalinity of 60 to 70 mg/L as CaCOs.

TEST CONCENTRATIONS

The concentrations for the chronic tests were 12.5, 25, 50, 75, and 100 percent sample with
dilution water for the control. For the chronic C. dubia test, 10 organisms per concentration
were used with 10 test vessels per concentration and one organism per vessel. 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

Samples were collected by Sumitomo - Pogo personnel on July 16, 18, and 20, 2012 The
samples were accepted as scheduled by CH2M HILL's Corvallis Aquatic Toxicology
Laboratory.

The three samples were received in the 0 to 6 °C range. Following receipt at the laboratory,
the samples were stored in the dark at 0 to 6 °C until test solutions were prepared and tested.

The tests were initiated within 36 hours of sample collection. The samples were stored in the
dark at 0 to 6°C until daily test solutions were prepared. Chain of custody forms
documenting sample collection and handling are provided in Appendix C

SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 pm net upon arrival and
temperature was adjusted prior to test initiation and each daily renewal.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
temperature.

For the P. promelas and C. dubia chronic tests, 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 sample) and in the control. C. dubia survival and
neonate production was measured daily in the chronic tests. According to EPA, C. dubia
tests should be terminated when 60 percent or more of the surviving female C. dubia in the
controls have produced their third brood and at least 15 neonates per adult are produced. 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 pre-renewal
solutions daily.



DATA ANALYSIS

The effects measured during the C. dubia chronic test included survival and reproduction
over the exposure period. 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, using 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 (ICys values) were calculated for growth, reproduction, and/or
fecundity effects by use of the Linear Interpolation method.

DATA INTERPRETATION
The NPDES discharge permit issued to Sumitomo Metal Mining-Pogo Mine Site

(AK0053341) specifies the use of the chronic toxic unit (TUc) as the Toxicity Trigger.
TUc (= 100/ ICys) values of 2 or higher indicate the need for additional testing.



RESULTS AND DISCUSSION
CHRONIC BIOASSAYS

Table 1 summarizes the survival and reproduction data for the C. dubia chronic test.

Table 1
Summary of Chronic Results
C. dubia
Concentration Percent Ave. No. Young
(%) Survival Per Adult

Control 100 24.7
12.5 100 25.1
25 50 24.9
50 100 27.3
75 100 26.9
100 100 26.2

The C. dubia test results indicated no statistically significant reduction in survival or
reproduction at any sample concentration 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 calculated on C. dubia reproduction was greater than 100 percent sample.
The chronic toxic unit (TU,; = 100/1Cs5) was less than 1.

From the NPDES permit: “A target level for chronic toxicity of 2 TUc shall apply for
purposes of determining compliance ...”. (i.e. a TUc value of greater than 2 shall indicate
the need for additional testing.)

The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L. Test
temperatures remained at 25::1°C.

The test meets Test Acceptability Criteria (TAC) for a minimum 80 percent control survival
and a minimum 15 young produced per surviving control adult. Unless referenced above, the
tests proceeded without any noted deviations or interruptions that could have affected test
results. The testing should be considered “valid”.



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

Table 2
Summary of Chronic Results
P. promelas
Sample Mean Dry
Concentration Percent Survival Weight Per
(%) Fish (mg)
Control 100 0.817
12.5 90.0 0.717
25 87.5 . 0.616°
50 87.5 0.627°
75 90.0 0.697
100 95.0 0.722

The P. promelas test results no statistically significant reduction in survival at any sample
concentration tested and a statistically significant reduction in growth only at the 25 and 50
percent sample concentrations when compared to the control. By EPA definition, the NOEC
and the LOEC were 100 and 12.5 percent sample, respectively.

EPA 821-B-00-004, page 4-13, identifies this data set as similar to one described as an
mterrupted concentration response with a non-significant effect bracketed by significant
effects. Additionally, EPA-821-R-02-013, states that tests that show an interrupted dose
response “should be used with extreme caution”. EPA-821-R-02-013 also recommends the
use of point estimation statistical techniques for calculating endpoints in the NPDES Permit
program. Considering the uncertainty surrounding the hypothesis testing and the NPDES
permit’s guidance of using the ICys in the calculation of the TU, value, a point estimate likely
provides a better measure of the toxicity of the effluent.

The IC;5 value on P. promelas growth was calculated as greater than 100 percent sample.
The chronic toxic unit (TU,; = 100/IC;s) was less than 1.

From the NPDES permit: “A target level for chronic toxicity of 2 TUc shall apply for
purposes of determining compliance ...”. (i.e. a TUc value of greater than 2 shall indicate
the need for additional testing.)

The dissolved oxygen levels in the chronic tests remained above 4.0 mg/l.. Test
temperatures remained at 25+1°C.

The 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 conducted using sodium chloride indicate that the test
organisms were within their respective cusum chart range based on EPA guidelines.

Note: in accordance with the NPDES permit, the P. promelas reftox was conducted
concurrently with the client testing.

The data sheets for the reference toxicant tests are provided in Appendix B.

Table 3 summarizes the reference toxicant test results and Cusum chart limits.

Table 3
Chronic Reference Toxicant Tests (g/L)
Species IC;; Cusum Chart Limits
C. dubia (survival) 1.58 0.71t0 2.14
C. dubia (reproduction) 0.65 0.37 to 0.85
P. promelas (survival) 3.1 1.9 t0 4.8
P. promelas (growth) 2.3 1.8t03.4




APPENDIX A

RAW DATA SHEETS
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CHM

Hill FRESHWATER TOXICITY TEST: TEST ORGANISM INFORMATION

Client

Sumitomo Metal Mining - Pogo

Sample Designation (SDG): B <> 780

Cd# R7 37 |FHM# ([0

Test Species Information Ceriodaphnia dubia Pimephales
promelas
Chronic Chronic

<24 hrs, all within an] <48 hrs, all within a

Organism Age at Initiation 8 hr window 24 hour window
Test Container Size 30 ml 800 mi
Test Volume 15 ml 500 mi
Feeding: Type and 0.10ml Algaeand | 0.15 ml Artemia,
Amount 0.10 ml YCT daily 2 x Daily
Acration: X None B: None
O Priorto use I Priortouse
In Test Chambers via Slow Bubble : 0@ hrs
Acclimation Period <24 hrs <24 hrs
Crganism Source In-House AN ,A-@..
Size - Y-
Loading Rate - -

Dissolved Cxygen aeration justifications (in test chambers):

Test(sy: O an 1

Date;

Comments:

Sumitomo Pogo
Doc Control ID: ASL839-0911
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CHMHILL

Client

Sumitomo Metal Mining - Pogo

Sample Description

Qutfall 001

Data summarized by

D.

W .

Ceriodaphnia dubia
Survival and Reproduction
Test Data Summary

Test Start Date

Tnitial Sample ID#

7~ 7=/

B 21RO

Pe;:rem Total Live Young Produced in First 3 Broods per Replicate # Alive {?xtf?;

Concentration A B C D E F G H I J Adults | Young

Control 25 30 2% 2 2?) 113\‘ pAn 2])\‘ Z% 2])‘ \O 21_\_7
ap?|  Jap?] lape|  japr] lap?]  {ape]  Jape]  {amr]  Jape]  ape]

osw (27127107 |24 126127 196 197 | 14126 110 b
ap?|  [ap2]  Jap7]  [ape ap?]  fapr] [apr] a2 ]v” fap?]  Jap?]

0w | 28123 |2 199 | 73130 20 177 |28 [2e 110|772
AD? | |aD? AD? AD? AD? AD? AD? AD? AD? AD?

s |21 |18 IR 126 126 |27 [9R 17 |26 |24 | 1IOhg
ap?]  |ape|  fapr|  fapv]  Jape[  Japr|  Jape]  [ape]  [ape]  [ap?]
AD?|  [AD?]| AD?|  [aDp?|  [aD?|  jaD?]  laDr|  faD?]  aD?] T [aD?]

Test Organism Mortality {(Adult dead) =

Test Organism identified as Male =

Test Organism Injured during test =

Footnote: As per EPA-600-4-91-002 and EPA-821-R-02-013, Ceriodaphnia dubia test should be terminated when 60% of the
surviving control organisms have produced their third brood, or at the end of eight days, whichever cccurs first.

# of Alive Adults = Number of test organism alive at termination

Total Live Young = Total neonates produced in first 3 broods

Also as per EPA-821-R-02-013 (13.10.9.1), "In this three-brood test, offspring from fourth or higher broods should not be counted
and should not be included in the total number of necnates produced during the test."

Sumitemo PogoDoc Controf 1D: ASL8SI-0511



CHMHILL CERIODAPHNIA CHRONIC SURVIVAL AND REPRODUCTION DATA
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Cuhture Board ID: . N /\-) ,f\j‘ i\j 1’\} N N N I\J N Random Template
Slot#: '{ 4 f(d )5 / ¢ [~ /o i = -7 = Used; 6 cong# =3
Client Sumitomo Metal Mining - Pogo Test Initiation: Date: 7 // 77204 3 Time: /25~ : AU
Sample Description Qutfall 001 Initial Sample D # B 7% - Termination; Date; | i23’20\'2_ Time: X : 1)
Technician Day Om Day 1 % Day 2 ﬂ)"“l’)ay 3 B Day 4 &~ Day 5 S Day 6 AU Day 7 Day 8
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"AD" = Adult Dead, "AY" = Aberted young, "M" = male organism, “F* = Female, "R" = Adult releasing young, "/ " = split brood ( carry-over brood / current day brood ),
"Inj" = Adult Injured during test solution renewal, replicate removed from analysis. "AM” = Adult missing, remove from analysis, A circled neonate count = 4th broed

Footnote: As per EPA, C. dubia tests should be terminated when 60% of the surviving control organisms have produced their third brood, or at eight days, whichever occurs fizst,
Sumiloma PegeDot Control 1D 451 859-0971
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CETIS Summary Report Report Date: 07 Aug-12 11:36 (p 1 of 2)
Test Code: B278001cdc | 06-4500-0468

Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL - ASL
Batch ID: 19-9587-1098 Test Type: Reproduction-Survival (7d) Anaiyst:
Start Date: 17 Jul-12 15:20 Protocol: EPA/821/R-02-013 {2002) Diluent:
Ending Date: 23 Jul-12 13:10 Species: Ceriodaphnia dubia Brine:
Duration: 5d 22h Source: in-House Culture Age: <24h
Sample iD:  05-8634-1909 Code: B2780-01 Client:
Sample Date: 16 Jul-12 06:30 Material:  Unknown Project:
Receive Date: 17 Jui-12 Source: Sumitomo Mining - Pogo (AK0053341)
Sample Age: 33h (5.4 °C) Station:
Comparison Summary
AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method
09-0876-3803 6d Survival Rate 100 >{00 N/A N/A 1 Fisher Exact/Bonferreni-Holm Test
04-2889-7505 Reproduction 100 =100 N/A 18.0% 1 Steel Many-One Rank Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Methed
00-0542-8483 Reproduction IC25 =100 N/A N/A <1 Linear Interpolation ({CPIN})
Test Acceptability
Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision
00-0542-9483 Reproduction Control Resp 24.7 15« NL Yes Passes Acceptability Criteria
04-2889-7505 Reproduction Control Resp 247 15 - NI Yes Passes Acceptability Criteria
04-2889-7505 Reproduction PMSD 0.1798 0.13 - 0.47 Yes Passes Acceptability Criteria
6d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL. 95% UCL Min Max StdErr StdDev CV% %Effect
1] Dilution Water 10 1 1 1 1 1 0 o 0.0% 0.0%
12.5 10 1 1 1 1 1 0 ) 0.0% 0.0%
25 10 0.8 0.7819 1 ¢ 1 0.1 0.3162 3514%  10.0%
50 10 1 1 1 1 1 0 0} 0.0% 0.0%
75 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 1 1 i 1 1 0 0 0.0% 0.0%
Reproduction Summary
Conc-% Control Type  Count Mean 95% LCL 85% UCL Min Max StdEmr StdDev CV% %Effect
0 Dilution Water 10 247 2378 25.62 22 30 0.7753 2.452 9.93% 0.0%
12.5 10 251 236 26.6 14 27 1.269 4.012 15.99%  -1.62%
25 10 24.9 21.55 28.25 0 32 2.838 8.975 36.04% -0.81%
50 10 27.3 26.42 28.18 23 30 0.7461 2.359 8.64% -10.53%
75 10 26.9 26.36 27.44 24 29 0.4583 1.449 5.39% -8.91%
100 10 26.2 256 26.8 24 29 0.5121 1.619 6.18% -6.07%

000-092-181-1 CETIS™ v1.8.1.2 Analystzb\k oA B




CETIS Summary Report Report Date: 07 Aug-12 11:36 (p 2 of 2)
Test Code: B278001cdc | 06-4500-0468

Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL - ASL
6d Survival Rate Detail

Conc-% Control Type  Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Dilution Water 1 1 1 1 1 1 1 1 1 1

125 1 1 1 1 1 1 1 1 1 1

25 1 1 1 1 1 1 1 0 1 1

50 1 1 1 i 1 1 1 1 1 1

75 1 1 1 1 1 1 1 1 1 1

100 1 1 1 1 1 1 1 1 1 1
Reproduction Detail

Conc-% Control Type  Rep1 Rep 2 Rep 3 Rep4 Rep § Rep 6 Rep7 Rep 8 Rep 9 Rep 10

o Dilution Water 25 30 23 24 23 24 22 24 28 24

125 27 27 27 24 26 27 26 27 14 26

25 28 32 27 27 29 29 25 0 28 26

50 28 28 24 29 23 30 30 27 28 26

75 29 28 28 26 26 27 28 27 26 24

100 24 27 29 24 25 27 28 26 26 26

000-092-181-1

CETIS™ v1.8.1.2

Analyst: .B'\IQ QA;




CETIS Ana|ytica| Report Report Date: 07 Aug-12 11:36 (p 1 of 1}
Test Code: B278001cdc | 06-4500-0468
Ceriodaphnia 7-d Survival and Reproduction Test CH2ZM HILL - ASL.
Analysis ID:  09-0876-3803 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 07 Aug-12 11:36 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Batch ID: 19-9587-1098 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 17 Jui-12 15:20 Protocol: EPA/821/R-02-013 (2002) Dituent:
Ending Date: 23 .Jul-12 13:10 Species: Cerjodaphnia dubia Brine:
Duration: 5d 22h Source:  In-House Culture Age: <24h
Sample ID: 05-8634-1909 Code: B2780-01 Client:
Sample Date: 16 Jul-12 06:30 Material:  Unknown Project:
Receive Date: 17 Jul-12 Source:  Sumitome Mining - Pogo (AKD053341)
Sample Age: 33h (5.4 °C) Station:
Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU
Untransformed C>T Not Run 100 >100 NiA 1
Fisher Exact/Bonferroni-Holm Test
Control vs Conc-% Test Stat P-Value Decision{0.05)
Dilution Water 12.5 i 1.0000 Non-Significant Effect
25 0.5 1.0000 Non-Significant Effect
50 1 1.0000 Non-Significant Effect
75 1 1.0000 Non-Significant Effect
100 1 1.0000 Non-Significant Effect
Data Summary
Conc-% Control Type No-Resp Resp Total
o Dilution Water 10 0 10
12.5 10 0 10
25 9 1 10
50 10 o 10
75 10 0 10
100 10 0 10
6d Survival Rate Detail
Conc% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 8 Rep 10
0 Dilution Water 1 1 1 1 1 1 1 1 1 1
12.5 1 1 1 1 1 1 1 1 1 1
25 1 1 1 1 1 1 1 0 1 1
50 1 1 1 1 1 1 1 1 1 1
75 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 1 1 1 1 1
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CETIS Analytical Report Report Date: 07 Aug-12 11:36 (p 1 of 2)
Test Code: B278001cdc | 06-4500-0468
Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL - ASL
Analysis ID:  04-2889-7505 Endpoint: Reproduction CETIS Version: CETISv1.8.1
Analyzed: 07 Aug-12 11.36 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Batch ID: 19-9587-1098 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 17 Jul-12 15:20 Protocol: EPA/821/R-02-013 (2002) Diluent:
Ending Date: 23 Jul-12 13:10 Species:  Ceriodaphnia dubia Brine:
Duration: 5d 22h Source: In-House Culture Age: <24h
Sample ID: 05-8634-13809 Code: B2780-01 Client:
Sample Date: 16 Jul-12 06:30 Material:  Unknown Project:
Receive Date: 17 Jul-12 Source:  Sumitomo Mining - Pogo (AK0G53341)
Sample Age: 33h (5.4 °C) Station:
Data Transform Zeta Alt Hyp  MC Trials NOEL 1 OEL TOEL TU PMSD
Untransformed 0 C=>T Not Run 100 >100 N/A 1 18.0%
Steel Many-One Rank Test
Control vs Conc-% Test Stat Critical DF Ties P-Value Decision{a:5%)
Dilution Water 12.5 124 75 18 1 0.9965 Non-Significant Effect
25 131 75 18 2 0.9996 Non-Significant Effect
50 131.5 75 18 4 0.9996 Non-Significant Effect
75 134.5 75 18 2 0.9999 Non-Significant Effect
100 130 75 18 3 0.9994 Non-Significant Effect
Auxiliary Tests
Attribute Test Test Stat Critical P-Value Decision(a:5%)
Control Trend 15 3 1.96 0.8523 Non-significant Trend in Controls
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%}
Between 61.15 12.23 5 0.6497 0.6629 Non-Significant Effect
Error 1018.5 18.82407 54
Total 1077.65 31.05407 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 45.09 15.09 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.6439 0.9458 <0.0001  Non-normal Distribution
Reproduction Summary
Conc-% Control Type  Count Mean 95% LCL. 95% UCL Min Max Std Err StdDev CV% %Effect
0] Dilution Water 10 24.7 2377 2563 22 30 0.7753 2.452 9.93%  0.0%
12.5 10 251 23.57 26.63 14 27 1.269 4.012 15.99% -1.62%
25 10 249 21,489 28.31 0 32 2.838 8.975 36.04% -0.81%
50 10 27.3 26.4 28.2 23 30 0.7461 2.359 8.64%  -10.53%
75 10 26.9 26.35 27.45 24 29 0.4583 1.449 539% -8.91%
100 10 26.2 25.58 26.82 24 29 0.5121 1.619 6.18%  -6.07%

000-092-181-1

CETIS™ v1.8.1.2
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CETIS Analytical Report

Report Date:

Test Code:

07 Aug-12 14:36 {p 2 of 2)
B278001cdc | 08-4500-0468

Cericdaphnia 7-d Survival and Reproduction Test

CH2M HILL - ASL

Analysis ID:  04-2889-7505 Endpoint: Repreduction CETIS Version: CETISv1.8.1
Analyzed: 07 Aug-12 11.36 Analysis: Nonparametric-Control vs Treatments Official Resulis: Yes
Reproduction Detail
Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 25 30 23 24 23 24 22 24 28 24
12.5 27 27 27 24 26 27 26 27 14 26
25 26 32 27 27 28 239 25 0 28 26
50 28 28 24 29 23 30 30 27 28 26
75 25 28 28 26 26 27 28 27 265 24
100 24 27 29 24 25 27 28 26 26 26
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Report Date:
Test Code:

07 Aug-12 11:36 (p 1 of 2)

CETIS Analytical Report
B278001cdc | 06-4500-0468

Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL. - ASL

Analysis ID:  00-0542-9483 Endpoint: Reproduction CETIS Version: CETISv1.8.1

Analyzed: 07 Aug-12 11:36 Analysis:  Linear Interpolation (JICPIN) Official Results: Yes

Batch ID: 19-9587-1098 Test Type: Reproduction-Survival (7d} Analyst:

Start Date: 17 Jul-12 15:20 Protocol: EPA/821/R-02-013 (2002) Diluent:

Ending bate: 23 Jul-1213:10 Species: Ceriodaphnia dubia Brine:

Duration: 5d 22h Source:  In-House Culture Age: <24h

Sample ID:  05-8634-1909 Code: B2780-01 Client:

Sample Date: 16 Jul-12 06:30 Material: Unknown Project:

Receive Date: 17 Jul-12 Source: Sumitomo Mining - Pogo (AK0053341)

Sample Age: 33h (5.4 °C}) Station:

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1} Linear 647483398 200 Yes Two-Point Interpolation

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision{a:5%)

Control Trend Mann-Kendall Trend 3 1.96 0.8523 Non-significant Trend in Controls

Point Estimates

Level % 95% LCL 85% UCL TU 95% L.CL 95% UCL

IC25 =100 NIA N/A <1 N/A N/A

Reproduction Summary Calculated Variate

Conc-% Control Type Count Mean Min Max StdEmr  StdDev CV% Y%Effect

] Ditution Water 10 247 22 30 0.7753 2.452 9.93% 0.0%

12.5 10 25.1 14 27 1.269 4012 15.99%  -1.62%

25 10 249 0 32 2.838 8.975 36.04%  -0.81%

50 10 27.3 23 30 0.7461 2.35% 8.64% -10.53%

75 10 26.9 24 29 0.4583 1.449 5.35% -8.91%

100 10 26.2 24 29 0.5121 1.619 6.18% -8.07%

Reproduction Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 25 30 23 24 23 24 22 24 28 24
12.5 27 27 27 24 26 27 26 27 14 26
25 26 32 27 27 29 29 25 0 28 26
50 28 28 24 29 23 30 30 27 28 26
75 29 28 28 26 26 27 28 27 26 24
100 24 27 29 24 25 27 28 26 26 26

Analyst: S;\M QA

000-052-181-1 CETIS™ v1.8.1.2



CETIS Ana]ytical Report Report Date: 07 Aug-12 11:36 {p 2 of 2)
Test Code: B278001cdc | 06-4500-0468
Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL - ASL
Analysis ID:  00-0542-9483 Endpoint: Reproduction CETIS Version: CETISv1.8.1
Analyzed: 07 Aug-12 11:36 Analysis: Linear Interpolation (ICPIN) Official Results: Yes .
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MHI LL FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

i .Random Template Used: 6 conc. xdreps.# (O Waterbath/incubator Used: Date Initiated ~— [/ ;7 /20¢& Time /(& :3o
Initial sample ID B 27 Y& - of g 7 Date Terminated ~2/ 244 /20 (2 Time Il 00

Client Sumitomo Metal Mining - Pogo Sample Description Qutfall 001

Tech: Day 0 Q’ z Day 1 % Day 2 9 ¥ /\&TD_ZE%S . Day 4 gz Day 5 %‘u Day 6 &= Day 7 Vit
Time  Day0 { 20 Dayl K¥? Day2 %}%&m?’_f }?A”:Dayfl &0 Day 5 (048 Dpays 332 Day 7 _fiow

Conc. . . Dissolved O, Temp. % | Conductivity
or Day Number of Live Organisms (mgl) “0) E )
Percent A B C D Pre Post Pre & | Post (1% use) o
0 16 4 10 10 10 | o i ST A e <Y
1 D (o {0 [ Z3 A ZHZ |, o
— Lz /D vy D) (o @8 Bt AG 0] 3o
g |3 [0 (0 e /o 23 | %9 Gz 247 [I%5]
S 4 1M = [O 78] 7 o Zu. |Is5] 3lo
5 9 (O ‘o (G LA | 8. 2.5 196
6 “ ;D T s &s 2L 2.9 |ige
7 a (D /D ' :
0 10 10 10
1 st R Fv)
. 2 > 9 LD
A N $- | 97
o 2 /O g q
5 FlC) 2 il
6 (0 3 4
7 /D A Y
0 10 10 10
2 a2, P iv
x® 3 ?= { O i
] |4 9 10 vl
5 i [O g
6 5 1D 9
7 S LD F
0 10 10 10
1 [0 o £ o
2 i ) (T
i 1 il o
2 4 ‘g g /D
5 7! =4 (o
5 q° “ iU
7 9 il (D .
0 19 10 10 Btk
I D f2»] D 23
2 [ (o D s
= [3 = G 9= Seif
24 i | 9 Fuuf
5 & 1 1 8L
6 2 9 ! (o @27
7 2 1 2 (D
0 10 10 10 10 b P 243 L7
1 D O i) O 73 86 7S 7o Zq.™
.z Io (D 3 q &3 33 70 64 [Fgaaadd | a0y
> |3 lo [0 q_ 9 6o | G ¢4 6.5 141
s |4 (o | /0 : &3 | s €7 | €7 4y | 23%
5 )7 70 q 9’ o & 76 L o
6 [ (> S 4 [ < 7.
7 /0 Lo a S L& 7
¥ Indicates one organisim jnadvertently poured off during solution renewal, replaced into container. Pre =Pre-renewal sclutions. Post =Post-renewal solutions.
"M" = organism missing, start count reduced. "Inj" = organism injured, remove from stats. Day ¢ Temperatures = Post-rencwals
"F* = fungus noted on dead organisms. Therm ID# = Thermometer ID used for all measurements that day.
[J Aeration in test chambers begun @ (Note observations on Test Organism Info sheet) = Temp. out of recommended range

Sumitome Fogo  Doc Control ID: ASLE99-071



FATHEAD MINNOW 7-DAY GROWTH DATA

Client Sumitomo Metal Mining Tins Labeled As: SUMIT

Lab ID: B2780-01 Start Date: 7/17/2012

Sample Description:

Technician: KJ K]
Date: 7/31/2012 7/16/2012
Balance Serial #: 50309851 50309851
Total Tare No. of
Percent Replicate Weight (mg) Weight (mg) Fish

A 806.14 799.13 9
Control B 787.93 779.28 10
C 789.72 781.97 10
D 791.25 782.78 10
A 799.52 761.97 10
12.5 % B 789.48 782.96 8
C 801.39 795.09 9
D §06.88 798.56 9
A 790.58 784.71 9
25 % B 792.92 786.17 10
C 79798 790.61 9
D 802.18 797.53 7
A 791.64 785.76 9
50 % B 799.80 793.01 9
C 79535 787.56 10
D 785.97 785.35 7
A 797 .64 791.06 8
75 % B 778.39 772.38 9
C 810.18 80227 9
D 762.85 75548 10
A 810.51 803.21 10
100 % B 798.89 791.21 10
C 801.51 793.67 9
D 8§02.97 796.93 9

weigh to 0.01 mg

Sumitomo Metal Mining B2780-01 7-17-2012 (FHM).xsx
Doc Control ID: ASLE47-1011



FATHEAD MINNOW 7-DAY GROWTH DATA

Client Sumitomo Metal Mining Tins Labeled As: SUMIT
Lab ID: BB -y Start Date: 7/17/2012
Sample Description:
Technician: KJ
Date: 7/16/2012
Balance Serial #: ____522%@_21__ M
Total Tare No. of
Percent Replicate Weight (mg) Weight (mg) Fish
A 799.13 q
Control B 77928 (o
C 781.97 v
D 782.78 o
A 791.97 (o
12.5% B 782.96 <
C 795.09 9
D 798.56 9
A 784.71 4
25 % B 786.17 (@
C 790.61 fa}
D 797.53 7
A 785.76 9
50% B 793.01 8
C 787.56 (e
D 785.35 )
A 791.06 g
75 % B 772.38 T
C 802.27 q
D 755.48 to
- A 803.21 fo
100 % B 791.21 £
C 793.67 ]
D 766.93 9

weigh to 0.01 mg

Sumitome Metal Mining 7-17-2012 {FHM).xlsx

Daoc Control ID: ASLE47-1011



CETIS Summary Report Report Date: 07 Aug-12 11:41 (p 1 of 2)
Test Code: B278001ppc | 19-5406-9368

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Batch [D: 18-8805-0435 Test Type: Growth-Survival (7d} Analyst:

Start Date: 17 Jul-12 16:30 Protocol: EPA/821/R-02-013 (2002) Diluent:

Ending Date: 24 Jul-12 11:00 Species: Pimephales promelas Brine:

Duration: Bd 19h Source:  Aquatox, AR Age: <48h

Sample ID: 05-8634-1909 Code: B82780-01 Client:

Sample Date: 16 Jul-12 06:30 Material:  Unknown Project:

Receive Date: 17 Jul-12 Source:  Sumitomo Mining - Pogo {AK0053341)

Sample Age: 34h (5.4 °C) Station:

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

06-3498-3424 7d Survival Rate 100 >100 N/A 13.8% 1 Steel Many-One Rank Test

05-4876-1125 Mean Dry Biomass-mg 100 />‘l-96’| 257 NIA 20.3% 1 Dunnett Multiple Comparison Test

ool

Point Estimate Summary ¥ l&‘\u

Analysis ID  Endpoint Level % 95% LCL 85%UCL TUu Method

06-1365-2725 Mean Dry Biomass-mg 1C25 >100 NIA N/A <1 Linear Interpolation {ICPIN)

Test Acceptability

Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap  Decision

06-3498-3424 7d Survival Rate Control Resp 1 0.8~ NL Yes Passes Acceptability Criteria
05-4876-1125 Mean Dry Biemass-mg Control Resp 0.8165 0.25 - NL Yes Passes Acceptability Criteria
06-1365-2725 Mean Dry Biomass-mg Control Resp 0.8165 0.25 - NL Yes Passes Acceptability Criteria
05-4876-1125 Mean Dry Biomass-mg PMSD 0.2028 0.12-03 Yes Passes Acceptability Criteria
7d Survival Rate Summary

Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 4 1 1 1 1 1 ] 0 0.0% 0.0%
12.5 4 0.9 0.8695 0.9305 0.8 1 0.04082 0.08165 9.07% 10.0%
25 4 0.875 0.828 0.922 0.7 1 0.06292 0.1258 14.38% 12.5%
50 4 0.875 0.828 0.922 0.7 1 006202 01258 14.38%  12.5%
75 4 0.9 0.8695 0.9305 0.8 1 0.04082 0.08185 9.07% 10.0%
100 4 0.95 0.9284 0.9716 0.9 1 0.02887 0.05774 6.08% 5.0%
Mean Dry Biomass-mg Summary

Cone-% Control Type  Count Mean 895% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
] Dilution Water 4 0.8165 0.7992 0.8337 0.775 0.865 0.02313 004626 5.67% 0.0%
12.5 4 0.7173 0.6822 0.7523 0.63 0.832 0.04696 0.09392 13.09%  12.15%
25 4 0.616 0.5719 0.6601 0.465 0.737 0.059 0.118 19.15%  24.55%
50 4 0.827 0.5766 0.6774 0.462 0.779 0.06742  0.1348 21.51% 23.21%
75 4 0.6967 0.6654 0.7281 0.601 0.791 0.042 0.08401 12.06%  1466%
100 4 0.7215 0.6911 0.7519 0.604 0.784 0.04077 0.08154 11.3% 11.63%

000-092-181-1

CETIS™ v1.8.1.2

Analyst: \\\/\k QA o




CETIS Summary Report Report Date: 07 Aug-12 11:41 (p 2 of 2)
Test Code: B278001ppc | 19-5406-9368

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL

7d Survival Rate Detail
Conc-% Control Type  Rep1 Rep 2 Rep 3 Rep 4

0 Dilution Water 1 1 1 1
12.5 1 0.8 0.9 0.9
25 0.9 1 0.9 0.7
50 0.9 0.9 1 0.7
75 0.8 0.9 0.9 1
100 1 1 0.9 0.9

Mean Dry Biomass-mg Detaii

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water  0.7789 0.865 0.775 0.847
12.5 0.755 0.652 0.63 0.832
25 0.587 0.675 0.737 0.465
50 0,588 0.67% 0.779 0.462
75 0.658 0.601 0.791 0.737
100 0.73 0.768 0.784 0.604

000-082-181-1 CETIS™ v1.8.1.2 Analyst; i\\Q QA:



Test Code: B278001ppc | 19-5406-9368
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL. - AS[.
Analysis ID:  06-3498-3424 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 07 Aug-12 11:41 Analysis: Nonparametric-Control vs Treatments Official Resulfs: Yes
Batch 1D: 18-8805-0435 Test Type: Growth-Survival (7d) Analyst:
Start Date: 17 Jul-12 16:30 Protocol: EPA/821/R-02-013 {2002} Diluent:
Ending Date: 24 Jul-12 11:00 Species: Pimephales promelas Brine:
Duration: 6d 19h Source:  Agquatox, AR Age: <48h
SamplelD:  05-8634-1509 Code: B2780-01 Client:
Sample Date: 16 Jul-12 06:30 Material:  Unknown Project:
Receive Date: 17 Jul-12 Source:  Sumitomo Mining - Pogo (AK0053341)
Sample Age: 34h (5.4 °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 13.8%
Steel Many-One Rank Test
Control vs Conc-% Test Stat Critical DF Ties P-Value Decision{c:5%)
Ditution Water 12.5 12 10 6 1 0.1424 Non-Significant Effect
25 12 10 6 1 0.1424 Non-Significant Effect
50 12 10 6 1 0.1424 Non-Significant Effect
75 12 10 6 1 0.1424 Non-Significant Effect
100 14 10 6 1 0.3451 Non-Significant Effect
Auxiliary Tests
Attribute Test Test Stat Critical P-Value Decision{a:5%)
Control Trend 15 6 1.0000 Nen-significant Trend in Controls
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%])
Between 0.1066003 0.02132007 5 1.273 0.3181% Non-Significant Effect
Error 0.3014094 0.01674457 18
Total 0.4080097 0.03806503 23
Distributionai Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 16.98 15.09 0.0045 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9246 0.884 0.0738 Normal Distribution
7d Survival Rate Summary
Conc-% Contro! Type  Count Mean 95% LCL.  95% UCL Min Max Std Err  Std Dev  CV% %Effect
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%
12.5 4 0.9 0.8689 0.9311 0.8 1 0.04082 0.08165 9.07% 10.0%
25 4 0.875 0.8271 0.9229 0.7 1 0.06282 0.1258 14.38% 12.5%
50 4 0.875 0.8271 0.9229 0.7 1 0.06282 0.1258 14.38% 12.5%
75 4 0.9 0.8689 0.8311 0.8 1 0.04082 008165 8.07% 10.0%
100 4 0.95 0.928 0.972 0.9 1 0.02887 0.05773 6.08% 5.0%
Angular (Corrected) Transformed Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev CV% %Effect
4] Dilution Water 4 1.41 1.408 1.412 1.403 1412 0.002171 0.004341 0.31% 0.0%
12.5 4 1.254 1.207 1.302 1.107 1.412 0.06231 0.1246 9.94% 11.03%
25 4 1.225 1.159 1.291 0.9912 1.412 0.08695 0.174 14.2% 13.09%
50 4 1.225 1.159 1.291 0.9912 1412 0.08699 0174 14.2% 13.09%
75 4 1.254 1.207 1.302 1.107 1.442 0.06231 0.1246 9.94% 11.03%
100 4 1.331 1.295 1.366 1.249 1.412 0.04705 0.08408 7.07% 5.63%
000-092-181-1 CETIS™ y1.8.1.2 Analyst: Nﬁ‘}; QA:




CETIS Analytical Report Report Date: 07 Aug-12 11:41 (p 4 of 4)
Test Code: B278001ppc | 19-5406-9368
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  06-3498-3424 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 07 Aug-12 11:1 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
7d Survival Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dijution Water 1 1 1
12.5 0.8 0.9 0.9
25 0.9 1 0.9 07
50 0.9 8.9 1 0.7
75 0.8 0.9 09 1
100 1 0.9 0.9
Graphics
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Report Date:
Test Code:

07 Aug-12 11:41 (p 1 of 4)
B278001ppc | 19-5406-9368

CETIS Analytical Report

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL

Analysis ID:  05-4876-1125 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Analyzed: 07 Aug-12 11:41 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch iD: 18-9805-0435 Test Type: Growth-Survival (7d) Analyst:
Start Date: 17 Jul-12 16:30 Protocol: EPA/821/R-02-013 (2002} Diluent:
Ending Date: 24 Jul-12 11:00 Species:  Pimephales promelas Brine:
Duration: 6d 1Sh Source:  Aquatox, AR Age: <48h
Sample ID: 05-8634-1909 Code: B2780-01 Client:
Sample Date: 16 Jul-12 06:30 Material:  Unknown Project:
Receive Date: 17 Jul-12 Source:  Sumitomo Mining - Pego (AK0053341)
Sample Age: 34h (54 °C}) Station:
Data Transform Zeta Alt Hyp MC Trials NOCEL LOEL TOEL TU PMSD
Untransformed 0 C>T Not Run 100 >100 N/A 1 20.3%
Dunnett Muitiple Comparison Test
Control vs Conc-% Test Stat Critical DF MSD P-Value Decision{a:5%)
Dilution Water 12.5 1.443 2.407 6 0.1656 0.2469 Non-Significant Effect
25~ 2915 2.407 6 0.16586 0.0184 Significant Effect
50* 2.755 2407 6 0.1656 0.0254 Significant Effect
75 1.741 2.407 6 0.1656 0.1534 Nen-Significant Effect
100 1.381 2.407 6 0.1656 0.2684 Non-Significant Effect
Auxiliary Tests
Attribute Test Test Stat  Critical P-value Decision{a:5%)
Control Trend 15 0 1.0000 Non-significant Trend in Controls
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision({a:5%)})
Between 0.1068678 0.02137356 5 2.259 0.0928 Non-Significant Effect
Error 0.1703206 0.009462259 18
Total 0.2771885 0.03083582 23
Distributional Tests
Attribute Test Test Stat  Critical  P-Value  Decision(a:1%)
Variances Bartlett Equality of Variance 3.09 15.09 0.6861 Equal Variances
Distribution Shapiro-Witk W Normality 0.9689 0.884 0.6394 Normal Distribution
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL. 95% UCL Min Max StdErr  StdDev CV% %Effect
¢ Dilution Water 4 0.8165 0.7989 0.8341 0.775 0.865 0.02313 0.04626 5.67% 0.0%
12.5 4 0.7173 0.6815 0.753 0.63 0.832 - 0.04696 0.09392 13.08% 12.15%
25 4 0.616 0.5711 0.6609 0.485 0.737 0.059 0.118 19.15% 24.55%
50 4 0.627 0.5757 0.6783 0.462 0.779 0.06742 0.1348 21.51% 23.21%
75 4 0.6967 0.6648 0.7287 0.601 0.791 0.042 008401 12.06% 14.66%
100 4 0.7215 0.6905 0.7525 0.604 0.784 0.04077 0.08154 11.3% 11.63%
000-092-181-1 CETIS™ v1.8.1.2 Anayst_DS oAb




CETIS Analytical Report Report Date: 07 Aug-12 11:41 (p 2 of 4)
Test Code: B278001ppe | 19-5406-9368

Fathead Minnow 7-d Larval Survival and Growth Test CH2ZM HILL - ASL

Analysis iD:  05-4876-1125 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1

Analyzed: 07 Aug-12 11:41 Analysis: Parametric-Control vs Treatments Official Results: Yes

Mean Dry Biomass-mg Detail
Conc-% Control Type  Rep1 Rep 2 Rep 3 Rep 4

1] Dilution Water  0.7789 0.865 0.77% 0.847
12.5 0.755 0.652 0.63 0.832
25 0.587 0.675 0.737 0.465
50 0.588 0.679 0.779 0.462
75 0.658 0.601 0.7 0.737
100 0.73 0.768 0.784 0.604
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

07 Aug-12 11:41 (p 1 of 2}
B278001ppc | 18-5406-9368

Fathead Minnow 7-d Larval Survival and Growth Test

CHZM HILL - ASL

Analysis ID:  06-1365-2725 Endpeint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Anaiyzed: 07 Aug-12 11:41 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch 1D: 18-8805-0435 Test Type: Growth-Survival (7d) Analyst: '

Start Date: 17 Jul-12 16:30 Protocol: EPA/821/R-02-013 (2002) Diluent:

Ending Date: 24 Jul-12 11:00 Species: Pimephales promelas Brine:

Duration: 6d 15h Source:  Aguatox, AR Age: <48h
Sample ID:  05-8634-1909 Code: B2780-01 Client:

Sample Date: 16 Jul-12 06:30 Material:  Unknown Project:

Receive Date: 17 Jul-12 Source: Sumitome Mining - Pogo (AKD053341)

Sample Age: 34h (5.4 °C) Station:

Linear interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL.  Method

Log{X+1) Linear

1.720E+09 200

Yes

Two-Point Interpolation

Residual Analysis
Attribute Method

Test Stat  Critical

P-Value

Decision(a:5%)})

Control Trend Mann-Kendall Trend

0

1.0000

Non-significant Trend in Controls

Point Estimates

ltevel % 95% LCL 95% UCL TU 95% LCL.  95% UCL

Ic2s =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
o Dilution Water 4 0.8165 0.775 0.865 0.02313 0.04626 5.67% 0.0%
12.5 4 0.7173 0.63 0.832 0.04606 0.09392 13.08% 12.15%
25 4 0.616 0.465 0.737 0.0569 D0.118 19.15% 24 .55%
50 4 0.627 0.462 0.779 0.06742  0.1348 21.51%  23.21%
75 4 0.8967 0.601 0.791 0.042 0.08401 12.06%  14.66%
100 4 0.7215 0.604 0.784 0.04077 0.08154 11.3% 11.63%
Mean Dry Biomass-mg Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4

0 Dilution Water 0.7789 0.865 0.775 0.847

2.5 0.755 0.652 0.63 0.832

25 0.587 8675 0.737 0.465

50 0.588 0.679 0.779 0.4862

75 0.658 0.601 0.791 0.737

100 G.73 0.768 0.784 0.604

000-092-181-1

CETIS™ v1.8.1.2

Analyst:_ 1 }L’Q; QA



Test Code: B278001ppc | 19-5406-9368
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  06-1365-2725 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Analyzed: 07 Aug-12 11:41 Analysis: Linear Interpolation (ICPIN}) Official Results: Yes
Graphics
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G'WH L Ceriodaphnia dubia

Survival and Reproduction

Test Data Summary
Client QA /QC Test Start Date T-(--20\)
Sample Description NaCl (50 g/L stock) Reagent ID# 2BO3A\-0 7

Ceriodaphnia Lot# Cd 2—7 8) QD Statistician b . '\/S

Perocrent Total Live Young Produced in First 3 Broods per Replicate # Alive {(i):faei
| (Concenfration )| A B C D E | F G H I 7| Adults | Young

Control 3;}* ‘313 3% 3} 3} ?ffl ’2~T} 37— '?sl\ 3|(a \O 2717

0.25 g/L 3h 31(0 %F. 3|?) ,Llol 251'2_. BI?D QT% %ll %?_ \O 2727
AD?|  |AD? AD? AD? AD?|  |AD? AD? AD? AD? AD?
AD?]  |ap?] AD? AD? AD? AD? AD? AD? AD? AD?

g 115 |15 \T& 'S 1% |21 |10 \C;S 221201 vy
AaD?|  |AD? AD? AD? AD? AD? AD? [y {AD? AD? AD?

| S10 121316 |6 3|8
et aD?7] [aD?[v” jaD?|  [ap?]  |ap?|  Jame| Aplﬂl\ ap?]  Jap?] AD?7| Q‘ ]’%d“
Ol 0|01 0|0 O0l0l 0O

20t AD?| v |ap? [ jaDe [o” JaD? | o7 At o aD? | v JaD? [ |AD? | ojaD? | v laD [ O Q

wa | OO0 010 OO 0|Oo|0O 0O
AD? [ |aD?[v” aD?] o ~]AD? |~ |AD? |AD? [o~ AD? |~ |AD?[ - |AD?] o fAD? [~

Test Organism Mortality (Adult dead) = # of Alive Adults = Number of test organism alive at termination
(for WDOE only, = Number of test organisms alive at Day 7)
Test Organism identified as Male =
Total Live Young = Total neonates produced in first 3 broods
Test Organism Injured during test =

Footnote: As per EPA-821-R-02-013 (13.10.9.1), Ceriodaphnia dubia test should be terminated when 60% of the
surviving control organisms have produced their third brood, or at the end of eight days, whichever occurs first.

Also as per EPA-821-R-02-013 (13.10.9.1), "In this three-brood test, offspring from fourth or higher broods should not be counted
and should not be included in the total number of neonates produced during the test.”

2
Endpoint 1C25 Cusum Chart Limits Task Manager . (/‘L«.A//

. /
Survival \,5% O_H to '2-»\"\‘ Project Manager \\-‘4\& f\M\f\_

%

—_—
Reproduction O. (0 5 O C .C&S QA Officer /‘%/VOQV/ ﬁ W ,{:4//.,4‘)

REFTOX - Cerio chronic

Doc Control ID: ASLET1-0111



REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Ceriodaphnia dubia Chronic Survival - IC25 Values
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Organism ID#
—&— 025 Average Cusurn Chart Limits
—-p—  EPA 75ih Quartile = —a— —o— EPA25th Quartile = —¢—
N r

72~ Chromic

Intralab CV is compared to EPA. Warning limits (25 th and 75th CV's) and. Control limits (I Oth and 90th CV's),

Jf 1ab CV. ourszdeEP Controll:mlts,heEPAConrrolIzmltsare usedtosetC’usu chai limi

a2 | 2643 110111
243 2655 12/06/11 1.54 135 036
244 2666 01/04/12 1.90 137 036
245 2681 0200712 158 138 038
246 2692 02029712 158 T4l 036
247 2714 0417712 1.62 142 036
248 2717 05101/12 162 141 035
249 2725 0531712 1.87 142 035
750 2736 07/06/12 1.58 142 036
351
252
253
754

Cerio Chronic Surv., 7/12/2012 ASLE2.0741
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REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Ceriodaphnia dubia Chronic Reproduction - IC25 Values
1.4
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Organism ID#
—&— IC25 Average Cusum Chart Limits
—m--— EPA75th Quarile  —»— —o— EPA 25th Quartile = —o—
\ y

1c (EPA Test Method 1002:0

241 2637 10/4/2011 0.50 0.56 0.18 0.21 0.92 031
242 2643 117172011 0.65 0.57 0.17 0.22 0.2 029
243 2655 12/6/2011 072 0.58 017 0.24 0.92 023
244 2666 17412012 071 0.61 0.14 033 0.88 023
25 2681 2712012 059 0.62 0.14 034 0.89 022
245 2602 | 22972012 0.63 0.62 014 0.35 0.89 0.22
247 2714 | 41772012 0.69 0.62 0.13 0.35 0.89 0.20
248 2717 SI1/2012 0.63 0.61 0.12 0.36 0.86 0.19
249 2725 | ;312012 072 0.60 0.12 0.37 0.83 0.19
250 2736 71612012 0.65 0.61 0.12 037 0.85 018
251 |
252

253

254

Cerio Chronic Repro., 7/12/2012

ASL912-071%



CERMHI! FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Random Template Used: 6 conc. x 4 1eps. # s Waterbath/incubator Used: Date Initiated 0& / T2 /20 F2 Time 5 : 45
Stock Sol. ID ZBo 724 - en/ - # Date Terminated @6 / J<&¢ 120 {32 Time a9 3¢
mismID: FEM T ILS # Test Container Size; 800 m] Solution Volume / rep: 500 ml
Client QA/QC - RefTox Sample Description NzCl {50 g/L stock}

Tech: Dayayl S Day2 JB Day 3 “éﬁ_ Day4§'{:) Daysm%ayﬁ & Day7? m

L N - - - =2
Time Day 0 /‘5-'%,Dayl [Jex?  Day2 !6,—5'@ Day3 M SC Day4l&>{5 Day 3 Osnf EDay&f(i’O Day 7 © 30

Corc. . . Dissolved O Temp. 2 | Conductivi
or Day Mumber of Live Organisms (me/h) z R C)p E (1S y
Pescent A B C D Pre Post Pre £ | Post (daily)
0 10 0o 10 10 9.7 rzy 3 1sH| Yos
1 1= L =) /e AN & | 5% (g Sie
_ L2 1O o (e (& /i & 29,35 |4al 3%/
£ |z T o = e 7.0 il 2.y [lgg] 3Y”
s [l o (o (o lo 7.3 | | AL 159 Svz |
5 1) 0 16 Ta) 1.3 B.O 238 Wy [SaETo 3+
6 1 e it s 7 & 82 24t ] %A
7 o e Lo Lo ¢ R4, [Hg
0 10 10 10 10 o Pty G
] |0 S ) (O 3. 257
2 ic (0 Y7 (C Zd A7 &
S [ 3 o 1o (o Lo L2 AL
e 4 o Lo [ Ix®) 2.3 24, &
5 10 o {0 1) B2 VI o
6 j o £42 i< =) 52 243
7 = 2] 1o ) 4244 : _
0 “10 10 10 10 b o o 690
1 I)) P ‘D 2 o F ug 2o
2 ‘O TS te iel 2.4 A 2.6 2309
=% |3 fo Lo Lo o) 72 | %3 297 21Yp
2 O io 16 ) 7.4 <Y 2455 | 21¥o
6 Q 5]' ] ¢ Z) = 2L
7 T 9 LD e
0 10 10 10 10
1 /2 £i2 [ fZs-)
2 I~ X =] o
= |3 & N (o i
S L4 el lez 10 [o
5 (0 1O 10 78
6 (0 s (L i
7 1) 1o [© “
0 10 10 10 10
1 ;i (o [ 1O 2 .
2 To 2 io 1o 2.6 24,
= [ 3 g 1z 2 ) 7.H 28 7 /2o
2 4 7 o % 1.2 7.4 LS | 7ige
5 1Y 7 ) = R Fo6
6 2 3 Cw (A T a 7. 29,
I R o 24
0 10 10 10 10 T
i ) el 1= o) 2 g
2 0 1) A N 7 29
= |3 ‘ o [ ! 2y
2 L 1
5
6
7
icates one organism inadvertently poured off during solution renewal, replaced jnio container, Day 0 Temperatures = Post-renewals
"w. - OFganism missing, start count reduced. "Inj” = organism injured, remove from stats. Thesm ID# = Thermometer [ used for all measurements that day.
"F" = fungus noted on dead organisms. Pre =Pre-renewal solutions, Post =Post-renewal solutions. @ = Terny]. outjof recommended range
Endpoint I1C25 Cusum Chart Limits Task Manage £ ’ J{D
Survival 3.1 I. i w A g Project Manager \ AN
Growth g.ﬂ 2 .3 o 3 "/ QA Officer e Gﬂ(‘ L,q:)

REFTOX - FHM fNonic.xtsm Dot Canlred 1D ASLETS-0412



\
REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimphales promelas Chronic Survival - IC25 Values
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Organism ID#
~—4— IC25 - Average Cusum Chart Limits
—=-— EPAT75th Quartle ~ —w— —o— EPA25th Quartle ~—o—
\. J

szephales promelas Chronlc (EPA Test Method 1000. 0)

SODTUM CHLORIDE (g/L) From EPA 833-R-00 003

Stats Method:' Lmear Interpo]atxon

Test Condmons ReconMH 25 oC e _ : o
_ _ : 9Utn Quarme (,v {controf mm: )_:_ o ._;:0 52._:---_-_
R Intralab C V is compared to EPA Wammg hmzts (25th and 75th C Vs) amf Ccmtml I:mzts ( 1 Oth and 90th CV )

lj’ Iab C Vrs outszde EPA C'onb ol hmn‘s rhe EPA Control lzmzts are used to set Cusum char t hmzts

' Event : FHM 8l T‘*_St S_i.f_.a:rt - ?:. L ICZS .: '_:':- Runnmg R_u_r_l_nmg B - Casum Chart; lelts : .--thrg]gb_- _
S ID# s Date o pe T Average v 8D ) AV_G._ZSD_ AVG+ZSD OV
270 1633 01/24/12 4.0 32 0.81 1.6 4.8 0.25
271 1636 02/07/12 3.1 32 0.78 1.6 4.7 0.23
272 1640 02/28/12 3.2 32 0.75 1.7 4.7 0.22
273 1643 03/13/12 3.2 33 0.71 1.9 4.7 0.21
274 1648 04/03/12 4.3 32 0.69 1.9 4.6 0.22
275 1649 04/10/12 3.6 3.3 0.72 1.9 4.7 0.22
276 1652 05/01/12 3.9 3.3 0.72 1.9 4.7 022
277 1657 06/12/12 3.1 33 0.73 1.9 4.8 022
278
279
280
281
282

FHM Chronic Surv., 6/21/2012 ASLO12.0711



REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimephales promelas Chronic Biomass - IC25 Values
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Organism ID#
—umpe— |C25 — AVEfage Cusum Chart Limits  ses—
—u——  EPA 75th Quartile . —o— EPA 25th Quariile —r—
. J

“Pimephales promelas - Chronic (EPA Test Method 1000.0). = -

me ;:PA 833—R~00 003'

o Inl? alab CV-rs compar ed ro EPA Wammg Imuts (25th and 751‘h C Vs) and Control hmz{s (] Orh and 90th CVS)

; _ . If lab C’ Vis ouz‘szde EPA Cont; ol Izm:fs rhe EPA Control lzmzts are ﬂsed to set Czrsum charr Izmzrs
o Event ] FH]VI % Test Start ;

3 5 ICZS Runmng Runmng 'Iusum Chart Limits -_In_trglab_:_::__
Co# e ID# Date ST o Average: | 8D _:::AVG-ZSD AVG+ZSD 1 cv..»

270 . 1633 1/24/2012 | 2.7 2.5 048 1.5 3.4 0.19 |

271 1636 2/7/2012 2.7 2.5 0.48 1.5 3.5 0.19

272 1640 2/28/2012 2.7 2.5 0.47 1.6 3.5 0.17

273 1643 3/13/2012 2.6 2.6 0.45 1.7 35 0.17

274 i648 4/3/2012 2.6 2.6 0.44 1.7 3.5 0.17

275 1649 4/10/2012 2.4 2.6 0.44 1.7 3.5 0.16

276 1652 5/1/2012 2.8 2.6 0.41 1.8 3.4 0.16

277 1657 6/12/2012 23 2.6 0.41 1.8 3.4 0.16
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280

281

282

FHM Chronic Growth, 6/21/2012 ASL912-0714
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GHZMHILL Bioassay Sample Receipt Record

Applied Sciences Laboratory {ASL)

Batch Number: ?3 21€0 Date received: T { 11 ' L

ClientiProject __ Stwnidvmo Checked by: Cﬂhm

VERIFICATION OF SAMPLE CONDITIONS (verify all items) * HD = Client Hand delivered Samples

Observation NA YES NO

Were custody seals intact and on the cutside of the cooler?

Type of packing material: @ue lce Bubble wrap

Was a Chain of Custody provided?

Was the Chain of Custody properly filled out? If not document in SRER below.

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

Are all samples within 36 hours of collection? If not, contact LPM

ANANANANANENEN

Was there ice in the cooler? Enter temp. If >6°C contact client/SRER S, "(

Sample Receipt Exception Report

The fol[owing EXCEpﬁOFIS were noted: Comments fwrite number of excaption description and the impacled sample numbers}

1. No custody seal as required by project

2. No chain-oi-custody provided

3. Analysis, description, date of collection
not provided

4. Samples broken or leaking on receipt.
for analysis requested. (EPA recommends

0-6 °C for WET testing)

6. Container inappropriate for analysis
requesied

7. Inadequate sample volume.

8. Preservation inappropriate for analysis
requested

9. Samples received out of holding time for
analysis requested

10. Discrepancies between COC form and
container labels.

11. Other.

ACTION TAKEN (date/time):

Client notified on (dateftime).

Criginator;

Client Contact;

CHZMHILL Bioassay receipt verification
Applied Sciences Laboratory {ASL) Doc Control ID: ASL993.0212
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CH22NIHILL Bioassay Sample Receipt Record

Applied Sciences Laboratory (ASL)

Batch Number:; S \g Date received: /s liz

Client/Project: S.),«vw D Checked by: &5

VERIFICATION OF SAMPLE CONDITIONS {verify all items) * HD = Client Hand delivered Samples

Observation NA YES NO
Were custody seals intact and on the outside of the cooler? o
Type of packing material{ lce Blue lce Bubble wrap %
—
Was a Chain of Custody provided? e
Was the Chain of Custody properly filled out? If not document in SRER below. v
Were the sample containers in good condition (broken or leaking)? v
e

Are all samples within 36 hours of collection? If not, contact LPM

e
Was there ice in the cooler? Enter temp. If >6°C contact client/SRER -9 oC

Sample Receipt Exception Report

The following exceptions were noted: Comments {write number of exceplion descriplion and the impacted sample numbers)

1. No custody seal as required by project

2. No chain-of-custody provided

3. Analysis, description, date of collection | I dibx\‘ l?;k-:c\/{ 5"’8’1‘:% ,QW mcw“uﬂ{, A”" slee A

not provided

4. Samples broken or leaking on receipt.

for analysis requested. (EPA recommends
0-6 °C for WET testing)

6. Container inappropriate for analysis
requested

7. Inadequate sample volume,

8. Preservation inappropriate for analysis
requested

9. Samples received out of holding time for
analysis requested

10. Discrepancies between COC form and
container labels.

11. Other.

ACTION TAKEN {(date/time}:

Client notified on (date/time):

QOriginator;

Client Contact:

CHZMHILL Bioassay receipt verification
Applied Sciences Laboratory [ASL) Doc Control [D: ASL993-0212
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CH2ZINVIHILL

Applied Sciences Laboratory (ASL)

Bioassay Sample Receipt Record

Batch Number: gz—?ﬁ’@“*

Client/Project:_ S &2 Traco

Date received: 7/ 2// Iz

Checked by: @)

VERIFICATION OF SAMPLE CONDITIONS (verify all items) * HD = Client Hand delivered Samples

Observation

NA NO

<
m
w

Were custody seals intact and on the outside of the cooler?

Type of packing material: Ice Blue Ice Bubble wrap

Was a Chain of Custody provided?

Was the Chain of Custody properly filled out? If not document in SRER below.

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

~ > KR

Are all samples within 36 hours of collection? If not, contact LPM

Was there ice in the cooler? Enter temp. If >6°C contact client/SRER 5-5 <o¢

]
)
KA

Sample Receipt Exception Report

The following exceptions were noted:

Comments (write number of exception description and the impacted sample numbers}

1. No custody seal as required by project

2. No chain-of-custody provided

3. Analysis, description, date of collection
not provided

4. Samples broken or [eaking on receipt.

for analysis requested. (EPA recommends
0-8 °C for WET festing)

6. Container inappropriate for analysis
requested

7. Inadequate sample volume.

8. Preservation inappropriate for analysis
requested

9. Samples received out of holding time for
analysis requested

10. Discrepancies between COC form and
container labels.

11. Other.

ACTION TAKEN (date/time):

Client notified on (dateftime):

Qriginator;

Client Contact;

CH2MHILL
Applied Sciences Laboratory (ASL}

Bioassay receipt verification
Doc Control 1D: ASL993.0212
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Report of Short-Term Chronic Toxicity Testing using the Fathead Minnow

(Pimephales promelas)

Project ID: 60225262-412-016
July 2012

Sponsor and Laboratory Information

Sponsor

Sumitomo Metal Mining Pogo LLC
Pogo Mine Joint Venture

P.O. Box 145

Delta Junction, AK 99737

Project Officer

Lucas Walker (907) 895-2860

Testing Facility

AECOM Environment

Fort Collins Environmental Toxicology Laboratory
4303 West LaPorte Ave.

Fort Collins, CO 80521

Fax: (970) 490-2963

State of Florida NELAP Laboratory ID: E87972

Study Director

Rami B. Naddy, Ph.D. (970) 416-0916 email: rami.naddy@aecom.com

Report Author Jessica Chiaradia (970) 416-0916 email: jessica.chiaradia@aecom.com
Test Information

Test Short-Term Chronic under Static-Renewal Conditions

Basis USEPA (2002), method 1000.0

Test Dates and Time

July 17, 2012 @ 1410 to July 24, 2012 @ 1350

Test Length 7 days

Species Pimephales promelas

Test Material Effluent (Grab)

Ouitfall Outfall 001

Permit Number AK-005334-1

Receiving Stream N/A

Dilution Water Moderately hard reconstituted water
Concurrent Control Water | None

Test Concentrations

0 (contral), 12.5, 25, 50, 75, and 100% effluent

Permit Compliance

X Pass Fail

e Results described in this report apply only to the samples submitted to the laboratory and
analyzed, as listed in the report

e Testresults comply with NELAC standards. Reports are intended to be considered in their
entirety; AECOM is not responsible for consequences arising from use of a partial report

e This report contains 5 pages plus 2 appendices

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 1 of 5
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AECOM Environment 60225262-412-016

Effluent Collection and Receipt

Temp. at
sl Field No. Collection Date & Time R Date_of Arrival
No. No. Receipt (°C)

1 N/A 07/16/12 @ 0620 25923 07/17/12 2.0
2 N/A 07/18/12 @ 0720 25931 07/19/12 3.0,3.6
3 N/A 07/20/12 @ 0920 25950 07/21/12 4.1
Note: See Appendix A for chain of custody records
Effluent Characterization
a a | Spec. Cond. TRC NH3-N
Sample No. pH Hard. (mg/L)" | Alk. (mg/L) (uS/cm) (mg/L)b (ma/L)
1 7.6 66 32 215 <0.02 1.6
2 7.5 70 36 224 <0.02 2.2
3 7.5 72 37 246 <0.02 2.4
& As CaCOs3
® Total residual chlorine
Initial Dilution/Control Water Characterization
a a | Spec. Cond. TRC NH3-N
Batch No. pH Hard. (mg/L)" | Alk. (mg/L) (uS/cm) (mg/L)b (mglL)°
10391 8.4 57 297 <0.02 <1.0
& As CaCOs

® Total residual chlorine
“Measured on source water

Test Conditions

Type

Static-Renewal Short-term Chronic

Test Endpoints

Survival and Growth

Test Chambers

500-ml plastic cups

Test Solution Volume 250 ml
Replicates per Treatment 4
Organisms per Replicate 10

Test Temperature

25 + 1°C (= 3°C differential)

Lighting

Fluorescent, 16 hours light:8 hours dark

Chamber Placement

Random according to computer-generated chart

Aeration?

X | No | | Yes

Test Solution Renewal

Daily

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited Page 2 of 5




AECOM Environment

60225262-412-016

Test Organism

Species Pimephales promelas

Age <24 hours

Source FCETL in-house culture, batch 071712

Acclimation Test temperature
0.10 ml concentrated suspension of brine shrimp

Feeding (Artemia sp.) nauplii per test chamber three times daily
during the test.

Reference Toxicant Testing | Initiated July 2, 2012 using sodium chloride (NaCl)

TEST RESULTS

Biological Data

Significant
. . Reduction
Percent Survival of Pimephales promelas Relative to
Treatment Control?
(% Effluent) Mean
Dayl | Day2 | Day3 | Day4 | Day5 | Day 6 | Day 7 ngrgh t Surv. Growth
(mg)®
0 (Control) 97.5 97.5 97.5 95 95 92.5 90 0.454 N/A N/A
12.5 100 100 100 100 100 97.5 97.5 0.508 No No
25 97.5 92.5 92.5 90 90 90 90 0.488 No No
50 100 97.5 95 95 95 95 95 0.536 No No
75 100 97.5 97.5 97.5 97.5 97.5 97.5 0.536 No No
100 100 95 95 95 95 95 95 0.495 No No
Percent Minimum Significant Difference (Growth) 20.2 Acceptable

% Mean dry weight calculated based on the original number of organisms per replicate (mean dry weight per surviving
organism in the control treatment was 0.506 mg)
Note: See Appendix B for copies of laboratory data sheets

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 3 0f5




AECOM Environment 60225262-412-016

Data Analysis and Test Endpoints

Biological Endpoint Statistical Endpoint Value (% Effluent)
NOEC 100%
Survival LOEC >100%
ICus >100%
NOEC 100%
LOEC >100%
Chronic (Growth) Chv >100%
ICus >100%
TU, (100/|Czs) <1.0

NOEC = No Observed Effect Concentration

LOEC = Lowest Observed Effect Concentration

ChV = Chronic Value

IC25 = 25% Inhibition Concentration

TUc = Chronic Toxic Units

Note: Analyses completed using, where appropriate, USEPA Linear Interpolation Method v 2.0 (Norberg-King 1993)
and Toxstat v 3.5 (WEST, Inc. and Gulley 1996)

Physical and Chemical Data

pH Dissolved Conductivity | Temperature
Treatment (% Effluent) Oxygen (mg/L) (uS/cm) (°C)

Low High Low High Low | High | Low | High

0 (Control) 7.6 8.4 4.6 6.9 295 314 24 25

100 7.2 7.6 4.2 7.0 209 247 24 25

24° 26°
All Treatments 7.2 8.4 >4.2 NA . .
242" | 25.6

# Temperature in test solutions
® Continuous wet temperature in the environmental chamber

Reference Toxicant Test Results for Pimephales promelas

AECOM/FCETL Historical 95% Control Limits
IC 5
Low High
1,172 956 1,428

Note: Values are expressed as mg/L of chloride.

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 4 of 5



AECOM Environment - » 6022526_2-41 2-016

References

Norberg-King, T. J.. 1993. A linear interpolation method for sublethal toxicity: the inhibition
concentration (ICp) approach (version 2.0). National Effluent Toxicity Assessment Center
Technical Report 03-93, U.S. Environmental Protection Agency, Environmental Research
Laboratory, Duluth, MN.

USEPA. 2002. Short-term methods for estimating the chronic toxicity of effluents and receiving
waters to freshwater organisms. Fourth Edition, EPA-821-R-02-013.

WEST, Inc. and D.D. Gulley. 1996. Toxstat Version 3.5. Western EcoSystems Technology,
Inc., Cheyenne, WY. _

Statement of Quality Assurance

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with the protocol (if applicable) and standard operating
procedures, and that the resulting data and report meet the requirements of the NELAC
standards. This report is an accurate reflection of the raw data.

Avonsy 3, 2012

Quality Assurance Unit Date

-,:\Urx = (o oy DO\

@ate
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APPENDIX A

Chain of Custody Records

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page A-1
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AECOM Environment 60225262-412-016

APPENDIX B

Test Data

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page B-1



Page 1 of : lg
FCETL QA Form No. 051
Revision 4

Effective 1/96

TOXICITY DATA PACKAGE COVER SHEET N w 0B\0IMT
Test Type: Chronic Project Number: 60225262-412-016 g!l%?h\'!?
Test Substance: Effluent-(Outiall 001) Species: Fimephales promelas
Dilution Water Type: Mod Hard Organism Lot or Batch Number: \ O AV
Concurrent Control Water Type: NA Age: M (l< 24hr)  Supplier: FCATL

Endedioin @ 1350

Date and Time Test Began: ™7} ] 17 h n @ L le) Date and Time T
L] L ’

Protocol Number: USEPA 2002 Investigator(s):

ew for | s tor Dy
Background Information '
pH control?:  Yes fG L
Type of Test: Static-Renewal If yes, give % CO,: N/A

Test Temperature: 25+1°C E@briBath #:_21 Test Chmbrs.§5§0-mt cui §E/beakers

Test Solution Vol.: 250 ml Number of Replicates per Treatment: 4
Length of Test: 7 days Number of Organisms per Replicate; 10
Photoperiod: 16 h light : 8 h dark Light Intensity: 50 to 100 ft.-c.

Type 6f Food and Quantity per Chamber: 0.1 ml B.S. Feeding Frequency: 3 x Daily

Test Subsiance Characterization Parameters and Frequency:

Hardness: _Sx Receipt =~ Alkalinity: _Sx Receipt  NHg Sx Receipt TRC: 8x Receipt
pH: _Daily Conductivity: _Daily
Test Concentrations {Volume:Volume): 0 {MH}), 12.5, 25, 50, 75, and 100%

Agency Summary Sheet(s)?: None

"Reference Toxlcant Data;  Test Dates:_ ! 7-\_\’?-—‘ to ®q+b'h% aliz ICss: _[ljémql_L(‘A”
Hist. 85% Control Limits: 915__ la to L} Method for Determining Ref. Tox. Value: _gmewv Inderpolahion

|Special Procedures and Considerations:

| D;O. maintained 2 4.0 mg/L

“Conductivity measured in dilution water and 100% effluent at test termination

If survival in any test chamber falls below 50%, reduce feeding in that chamber to 0.05 ml of brine shrimp

. 1 A y
Study Director Initials: : Date: <] — T )y
/ b ey £/

ey HiFhe £

Do e (1) oBlo2\z €

19/



Project Number:

TEST SUBSTANCE USAGE LOG

60225262-412-016

Page 2 of _{2H
FCETL QA Form No. 041
Revision 4

Effective 1/96

anies o8loadiz,

4@&1:; ha

] Sample 1 Sample 2 Sample 3 / Sample 4
Test Substance Number AEEN 2 A5 3\ 2580
From: "Gt From: “ V&l From: 71 AO[\S From:
Test Substance Collection @ 0Gas @ L T @ O90 @
Date and Time To: nlfy To: wyp To: § Ay To:
@ @ @ @
Sample Type (Grab or Comp) Cyxonb cedO CoceXo
Date Test Substance Received ‘"l! 1)ia fﬁ"l 522 ?}é)f l [
Dilution Water Number :
AWHor FCETL#, circle one |2 L 10295 10255
Concurrent Control Water RW# MNA A& _NA
Tzla Nz 712119
Date(s) Used WIS IR 2z/12)
' e [V2
Preparation of Test Solufions
Test Test Dliution Total Test Dilution Total Teéi Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume {ml} Volume Volﬁme (mD Volume Volume (mi)
{% Effiuent) {ml) (mi) {ml) {ml) (mi) (ml)
0 {MH) 0 1200 1200
12.5% 150 1050 1200
25% 300 900 1200
50‘3/0 600 600 1200
75% 900 300 1200
100% 1200 0 1200
Total 3150 4050 7200
Initials / Date || A® Y2 moved Free
Initials / Date &3‘, WH hf,;{ *
Initiais / Date || DA Z/1af 12 " "
Initials / Date / 7l oot f
Initials / Date % "}fg_;l 1 h
' nitiats / Date ||/ 'Hﬁﬁ 7 :
initials / Dale V\\)( 1 3|2 paoped FC
Initials / Date

X Givond i WISTARRZA For To]. W WB INIRAR OV (WaD i %ed ok 127 Coyree
ot%énw- Con undrai e hW) )

N o Dol

per A




Page 3of 1D

FCETL QA Form No. 060
Revision 2

Effective 1/96

FATHEAD MINNOW (PIMEPHALES PROMELAS)

CHRONIC BIOLOGICAL DATA
5] -
Anen) oHlade |y,
Project Number: __ 60225262-412-016 ; Z gagm!! 2 |
M Number of Surviving Organisms 1o Uy VIVRR
Test Day Day Day Day Day Day Day Day
Y%Cone. Rgpli@l_ 0 1 2 3 4 5 6 7 Remarks
o | A Jlo |Q |9 |19 19 Q9 1 19 | A0 %
B flo Yo |l |1 |9 9 3Bl
c lwe [l jlo [0 [ {0 [y | Yo
D \0 o [ 0 () 10 \O 10
125% 1 A [t 1o |16 0 |10 |10 10 | \n 1M.5%
B Jw fig [we [0 [ [® O | o
c Jlo |lo [ro |10 |4 |1 q 1%
p o [lo [0 [ 10 [0 [ [ 10" W [xicarae
25% A Lo 9 |7 7 | 1 7 107 0%
B o |lo Jwo [jo [ 11w ll |\
¢ Jo [V Jio [lo {4 [0 o |
D Jlo [V e [0 19 [9 11 9
so | A Jo Jia [l Twlw [ [l 157,
B |[lo [lo [A CI q q T 19
c Jw [ Ji [ip | [ [l |\
D Jlo liog Jlo |9 |4 [9 |4 |9
5% | A @ Vo Jip [0 14 (10 |w i\ A1.5%
- B lo |\ Jto [V\O 14 |10 |lo | Yo ‘
c |t [lo Iq 1149 9 {a |5
D e 1y | i® (10 [ [ 9 [Y [Vo
1006 | A Jlo [V Jw () [ [ [l [Yo 5%
B @ [V | [ [t | |lo [ Yo
C w [ |4 q 9 | 9 9 >
D lo o q Q qg 17 |9 =t
A
B
C

)

pate: |7}l [ }eha |21l [1lia | 12412 9 fral ol dbuba

Time: || Mio,| W& |63 |/Ah | ag1) | 046 [1240] e

Initials: /l""// B | A / W BF Wk | :§
’ v Qveowine




Page 4 _of |
FCETL QA Form No. 058

Revision 3
Effective 3/98
CHRONIC CHEMICAL DATA (INITIAL) , :
[lProject Number: 60225262-412-016 ' ;lcm:cn oBloalin. |
" Test Species: Pimephales promelas
% Day Day Day Day Day Day Day Day |[Meter # . Remarks

[ 0 1 2 3 4 5 6 7

Conc.: 0 (MH) Cf)\rglc.
"pH Qd [8alsd 194 | 8.0 €% Bl
D.0. (mg/L) Y el |Ls 1wgd | 6461 163 9
([remp. (:c) 2% | s |95 |25 | 2g | o5 |25 D
llcond. (usrem) 29 295 297 (34 | 38 (305 |20 1=
"Hard. (mg/L) 3% an ‘Y Titr.
k. (man) 57 0] LO Titr,
TR (mgr) | N 3\
"NH3 (mg/lL) =*= <\‘O ,41 Q '\‘u}{%\
I cConc. [125% \
’m 228121 [¢8 [g.3]e™ [3.2
D.O. (mg/t) Gl les 19 | 6.2 1672 LD
[Temp. ¢C) x| [ o [ | ¥ [ 3 [ ¥

llcon. (us/om) N7 1289 1294 | 203 | 207 1701 [P0z

"Hard. (mg/L)

lak. (mgry

[TRC (mgrL)

[N, (mg/D)

" Conc.: 25%

pH daigolee [92 |81 (3] [g1
DO.(mgh) (] {(p [&T [90| 6B 61 b2
[[remp. (-C) X | |k | o | ¥ I | ¥
lcond. (uS/em) gl [27p 1235 |22 ] 296 (2496 (294
[ conc. | 50% |

"pH o726l 1490 %0 7.9 [7.4
D.O. (mg/L) (7 1716 [1016.8 [t LD
Temp. (°C) x | F 1% [ % | & [ X | ¥

Cond. (S/om) 2Fa Proasi[ 245 (275 | 278314 280

Date: [ 7lnfa ["hefo [ Jial, [9loldd 9hyftn] 21 ln[ral
L

17
Time: [[243 | 1958 [ is10 | Mo 1&4}0 w020 1320
Initials: b (he | &2 A0 | WK

Nofe: Hardness, alkalinity, WIRC, and NH3 data appearing on this page have been transcribed from the wet chemistry log
FCETL QA Form No. 084. a ‘

*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting
effluent dilution Is assumed to also be 25°C. P& IOl £

** Measured in source water



CHRONIC CHEMICAL DATA (INITIAL)

Page 5 of 13

FCETL QA Form No. 058
Revision 3

Effective 3/98

Project Number;

60225262-412-016

‘fﬂﬂ%ﬂ_ﬁf

Test Species:  Pimephales promelas ] anev 08loal2 “
% Day | Day | Day | Day | Day | Day | Day | Day |Meter # Remarks
_ 0 1 2 3 | 4 5 6 7 |
Conc.: || 75% Cé\rlmlc.
pH 726 |2k (726 [ L7 (28 170 |20 e
D.O. (mg/L) Gl bles 70169 |69 | Y |7
Temp. (°C) " E N | [ |+ D
Cond. (uS/cm 2l azd |24y ,’.y_;l,l‘ 23| 264 2{, 4 5
Conc.: ' ‘
e+
D.O. (mg/L)
Temp. {°C)
Cond. (uS/cm
. Conc.:
pH
ID.0. (mgiL)
ITemp. (°C)
[cond. (us/em
| Conc.:
5
ID.O. (mg/L)
Temp. (°C)
Cond, (uS/cm)
Conc.. [ 100%
pH 26 [T s g (1.5 [1s 7.5
D.O. (mg/L) L2l |70 |7.010 [v.4
Temp. (°C) s | e 125 (o | 28 (25 |75
Cond. (uSfem) NS AR [ 2ou | 223 246 [aus |24
Hard. (mg/L) blo 70 112
Alk. (mgiL) 37 oY) 31
TRC (mg/L). Lp.0L 20.H ko.o2 o @ preeentcd
I[NH; (mg/D) T %,25 2.45 AmeSSMred véz i
Date: |71 [ 78] io-{ H14{tepl2ob 2l #4195 1aat [ f23ln)
_Time:p=dh [ 1935 [15in [0 | 4K wso [13%0
Initials; H2- | AS : Mk

Note: Hardness, alkalinity,

FCETL QA Form No. 084, .
*Dilution/contro! water and éffluent were brought to 25°C prior to making the dilution series. The temperature of resuliing
eftluent dilution is assumed to also be 25°C.

- ahd NH3 data appeating on this page have been transcribed

from the wet chemistry log

iz
"2,



Page _6 of \%

FCETL QA Form No. 059
Revision 2 :
Effective 1/96

CHRONIC CHEMICAL DATA (FINAL) ' >
|T|§roject Number- 60225062-412-016 T
Test Species: Pimephales promelas an: o oBloa\

I

Y% Day | Day | Day | Day | Day | Day | Day | Day |Meter#| Remarks
1 2 3 4 5 6 7 8
Conc.: 0 (MH) 2)Q | Al Gone. |* conductivity (<)
IpH S| [ | 220¢ [v [T ey
D.O. (mgiL) SR|Ue |Us | gp152 |B.O|BS =3
Temp (°C) - g [2s | 25] 26 |ou |24 (A& D0
Conc.: || 12.5%
H AR |70 |71 P 751G
D.O. (mg/t) S|4 | Hip] da 4 N (8
Temp (°C) 20 ﬁ 24 =25 | 2 2 |25 15
Conc.: " 25% :
oH 98 hs [9u | P56 Y We
D.O. (mg/L) Sy MG Y| 4k |ve (2 [gA
Temp (°C) 25 |25 25 255 | |2s [3S
Conc.: " 50% ' '
pH 7 WS e 1726 s |24 Y
D.O.(mgl) S3|ud [Yq | 464> 1.2 [B.S
Temp (°C) W (25 [ 514 [ |2n |26
Conc.: 75% ' ' '
bH LY s ] 2k 7S TS TNVY
D.O. (mg/L) 234> 4.4 45 g4 00
Terp (°C) e |25 o5 | 26 |3 |25 |5
IConc.: 100% A0 * conductivity { { ™
[l . e |4 |9 (7d Y [ [0S )
D.O. (mg/L) B2 (v [z | g luy [HE MR
Temp (°C) _ 28 |25 |os |25 e |24 [95
Cong.: "
p
D.Q. (mg/L}
Temp (°C)
Date: 1]\‘5’\1, a2 7’””’;-7/11112 1%t halp 7),;&-\\&
Time: YOS Jwcie [L[.'m H‘ﬁﬂ lots V320 ‘6“0
Initials: @& jpe e [ BP (6 (W | W

DYNhA G @ KRG




Page 7 _of |3
FCETL QA Form No. 055

Revision 2
_ Effective 1/94
DAILY TOXICITY TEST LOG %ﬁ les iz
[[Project Number: 60225262-412-016 s
[[Test Species: Pimephales promelas j gg._;” cBlophia.
General _ ' Feeding Initials/Date
Comments ' 0.1 miB.S.
Random Chart: Zede 3 x Daily
TestDay0 [Test Solution Mixed at: 153D _ Fed @ A
Test Organisms Added at: 18410
'7!1“![ \2
. | 700 4
TestDay1 [CT= QS.0°C Range = JM.\a - NENTIS Fed @ /(y)%lsm'
‘ 2o 4o, KI& l ‘
o5 A¢| IR
TestDay2 [CT=9g » °C Range = qu,¢ -2522 °C Fed @DA\GHO s
155 PM q/,q(p
1LSve
TestDay3 |[CT= .8 °C Range= 5 | -85 °C Fed @ 082)5/)( '
. s 4|/ )/,
TestDay4 |CT= 24,8 °C Range = 2_:.'0) -26.9, °C Fed @03100—, @
_ o ’}[21/
TestDay5 |CT=7).%8 °C Range =24, () - 252/ °C Fed @/1/ Zp
R15(4
G2 B
TestDay6 [CT=2g,(>°C Range= 2.2~ 94 (> °C  [Fed @ ogampd’| Wi
HeoDM
1045 T
1 123! 2
TestDay7 |CT=2\,.¢ °C Range = AW ~ 5« \w’'C NONE
| auha.
Test Day 8
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Toxstat Version 3.5 Page {2 of !;5
Study # 60225262-412-016

Sumitomo Metal Mining Pogo

Pimephales promelas

Summary Statistics for Growth per Original :
R |esliz
Title: 60225262-412-016 : Qntoo owlateli -
File: 412016fg.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
.GRP IDENTIFICATION N MIN MAX MEAN
1 Control 4 0.3710 0.5180 0.4535
2 12.5 4 0.4660 0.5630 0.5075
3 25 4 0.3830 0.5780 0.4885
4 50 4 0.5040 0.5640 0.5365
5 75 4 0.4660 0.5740 0.5360
6 100 4 0.4400 0.5380 0.4953
Title: 60225262-412-016
File: 412016fg.dat Transform: i NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM C.V. %

1 Control 0 0 0
2 12.5 0 0 0
3 25 0 0 0
4 50 0.0008 0.0291 0.0146 5.4311
5 0 0 0
6 1] v} 0



Toxstat Version 3.5

Study # 60225262-412-016
Sumitomo Metal Mining Pogo
Pimephales promelas
Determination of 7

Title: 60225262-412-016

Page SZQ of %

L PMSD for Growth per Original

Sar=
Ghros ol 2liar
Transform: NO TRANSFORMATION
ANOVA Table

88 MS F

0.0198 0.0040 1.3747

0.0519 0.0029

0.0717

File: 412016fg.dat
SOURCE DF
Between 5
Within (Error) 18
Total 23

4.2479
2.7729

Critical F

Kou

Since F < Critical F

Title:; 60225262-412-016
File: 412016fg.dat

Dunnett's Test -

{
{

{(p-value = 0,2800)

0.01, df = 5,18)
0.05, df

alpha
alpha

no

1l
o
iy
co
—

FATL TO REJECT Ho: All equal {alpha = 0,05}

Transform: NC TRANSFORMATION

TABLE 1 OF 2 Ho:Control<Treatmenkt

TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN CRIGINAL UNITS T STAT 0.05

1 Control 0.4535 0.4535

2 12.5 0.5075 0.50'75 -1.4226

3 25 0.4885 0.4885% -0.9220

4 50 0.5365 0.5365 -2.1866

5 75 0.5360 0.5360 -2.1734

6 100 0.4953 0.4953 -1.0999
Dunnett critical value = 2.4100 {L Tailed, alpha = 0.05, df = 5,18}
Title: 60225262-412-016 )
File: 412016fg.dat Transform: ) NO TRANSFORMATION

Dunnett's Test - TABLE 2 QF 2 Ho:Control<Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE

GROUP IDENTIFICATION " REPS {(IN ORIG. UNITS) CONTROL FROM CONTROL

1 Control 4

2 12.5 4 0.09215 20.2 -0.0540

3 25 -4 0.0915 20.2 -0.0350

4 50 4 0.0915 20.2 -0.0830

5 75 4 0.0915 20.2 -0.0825

3 100 4 0.0915 20.2 -0.0418

O eo anp o+laoliz NA



AECOM Environment e

4303 West LaPorte Avenue, Fort Collins, Ceolorado, 80521-2154
T 970.416.0816 F 970.490.2963 WWW.26800M.COM

August 7, 2012

Mr. Lucas Walker

~ Sumitomo Metal Mining Pogo, LLC
Pogo Mine Joint Venture

P.O. Box 145

Delta Junction, Alaska 99737

RE: Results of WET tests — July 2012

Dear Mr. Walker,

-Attached are copies of the reports for the Ceriodaphnia dubia (water flea) and Pimephales
promelas (fathead minnow) toxicity tests conducted in July 2012 with effluent from your facility.

AECOM Environment greatly appreciates this opportunity to provide our services to Sumitomo
Metal Mining Pogo. Please do not hesitate to call if you have any questions.

Sincerely,
Z SN/
essica Chiaradia . Rami B. Naddy, Ph:D.
Data Analyst Senior Toxicologist / Study Directo
jessica.chiaradia @aecom.com rami.naddy @ aecom.com
Attachments:

60225262-412-015
60225262-412-016



Report of Short-Term Chronic Toxicity Testing using the Water Flea

(Ceriodaphnia dubia)

Project ID: 60225262-412-015
July 2012

Sponsor and Laboratory Information

Sponsor

Sumitomo Metal Mining Pogo LLC
Pogo Mine Joint Venture

P.O. Box 145

Delta Junction, AK 99737

Project Officer

Lucas Walker (907) 895-2860

Testing Facility

AECOM Environment

Fort Collins Environmental Toxicology Laboratory
4303 West LaPorte Ave.

Fort Collins, CO 80521

Fax: (970) 490-2963

State of Florida NELAP Laboratory ID: E87972

Study Director

Rami B. Naddy, Ph.D. (970) 416-0916 email: rami.naddy@aecom.com

Report Author Jessica Chiaradia (970) 416-0916 email: jessica.chiaradia@aecom.com
Test Information

Test Short-Term Chronic under Static-Renewal Conditions

Basis USEPA (2002), method 1002.0

Test Dates and Time

July 17, 2012 @ 1410 to July 23, 2012 @ 1615

Test Length

6 days

Species Ceriodaphnia dubia

Test Material Effluent (Grab)

Outfall Outfall 001

Permit Number AK-005334-1

Receiving Stream N/A

Dilution Water Moderately hard reconstituted water
Concurrent Control Water | None

Test Concentrations

0 (contral), 12.5, 25, 50, 75, and 100% effluent

Permit Compliance

X Pass Fail

e Results described in this report apply only to the samples submitted to the laboratory and
analyzed, as listed in the report

e Testresults comply with NELAC standards. Reports are intended to be considered in their
entirety; AECOM is not responsible for consequences arising from use of a partial report

e This report contains 5 pages plus 2 appendices

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 1 of 5
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AECOM Environment

60225262-412-015

Effluent Collection and Receipt

Temp. at
el Field No. Collection Date & Time HECEl Date_of Arrival
No. No. Receipt (°C)

1 N/A 07/16/12 @ 0620 25923 07/17/12 2.0
2 N/A 07/18/12 @ 0720 25931 07/19/12 3.0,3.6
3 N/A 07/20/12 @ 0920 25950 07/21/12 4.1
Note: See Appendix A for chain of custody records
Effluent Characterization
a a | Spec. Cond. TRC NH3-N
Sample No. pH Hard. (mg/L)" | Alk. (mg/L) (uS/cm) (mg/L)b (mg/L)
1 7.6 66 32 215 <0.02 1.6
2 7.5 70 36 224 <0.02 2.2
3 7.5 72 37 246 <0.02 2.4
& As CaCOs
® Total residual chlorine
Initial Dilution/Control Water Characterization
a a | Spec. Cond. TRC NH3-N
Batch No. pH Hard. (mg/L)" | Alk. (mg/L) (uS/cm) (mg/L)b (mg/L)®
10391 8.4 88 57 297 <0.02 <1.0
& As CaCOs

® Total residual chlorine
“Measured on source water

Test Conditions

Type

Static-Renewal Short-term Chronic

Test Endpoints

Survival and Reproduction

Test Chambers

30-ml plastic cups

Test Solution Volume 15 ml
Replicates per Treatment 10
Organisms per Replicate 1

Test Temperature

25 + 1°C (= 3°C differential)

Lighting

Fluorescent, 16 hours light:8 hours dark

Chamber Placement

Random block according to computer-generated chart

Aeration?

X | No

| Yes

Test Solution Renewal

Daily

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 2 of 5



AECOM Environment

60225262-412-015

Test Organism

Species Ceriodaphnia dubia
Age <24 hours (all within 8 hours of the same age)
Source FCETL in-house culture, batch 071612
Acclimation Test temperature

: 0.2 ml YTC/Algae mixed per test chamber daily during
Feeding

the test

Reference Toxicant Testing Initiated July 2, 2012 using sodium chloride (NaCl)

TEST RESULTS

Biological Data

Significant
TreE AR Percent Survival of Ceriodaphnia dubia Yotﬂr?gnper Sggltji(\:/téotg
(% Effluent) BT Control?
Dayl | Day2 | Day3 | Day4 | Day5 | Day6 | Day 7 Surv. | Repr.
0 (Control) 100 100 100 100 100 100 N/A 27.2 N/A N/A
12.5 100 100 100 100 100 100 N/A 25.2 No No
25 100 100 100 100 100 100 N/A 28.3 No No
50 100 100 100 100 100 100 N/A 32.7 No No
75 100 100 100 100 100 100 N/A 32.0 No No
100 100 100 100 100 100 100 N/A 30.1 No No
Percent Minimum Significant Difference (Reproduction) 32.3 Acceptable

2 Mean young per original female. If any 4" broods or higher were produced, they were excluded from calculation of mean
young per female and statistical analysis of reproduction.
Note: See Appendix B for copies of laboratory data sheets

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 3 0f5




AECOM Environment 60225262-412-015

Data Analysis and Test Endpoints

Biological Endpoint Statistical Endpoint Value (% Effluent)
NOEC 100%
Survival LOEC >100%
ICus >100%
NOEC 100%
LOEC >100%
Reproduction Chv >100%
ICus >100%
TU, (100/|Czs) <1.0

NOEC = No Observed Effect Concentration
LOEC = Lowest Observed Effect Concentration
ChV = Chronic Value

IC25 = 25% Inhibition Concentration

TU. = Chronic Toxic Units

Note: Analyses completed using, where appropriate, USEPA Linear Interpolation Method v 2.0 (Norberg-King 1993)
and Toxstat v 3.5 (WEST, Inc. and Gulley 1996)

Physical and Chemical Data

pH Dissolved Conductivity | Temperature
Treatment (% Effluent) Oxygen (mg/L) (uS/cm) ()

Low High Low High Low | High | Low | High

0 (Control) 8.1 8.4 6.3 6.9 295 334 24 25

100 7.4 8.0 6.3 7.0 209 262 24 25

24° 25%
All Treatments 7.4 8.4 >6.2 NA . .
24.2° | 25.6

: Temperature in test solutions
Continuous wet temperature in the environmental chamber

Reference Toxicant Test Results for C. dubia

AECOM/FCETL Historical 95% Control Limits
IC2s
Low High
275 192 722

Note: Values are expressed as mg/L of chloride.

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 4 of 5




AECOM Environment ‘ ' 60225262-412-015

References

Norberg-King, T. J.. 1993. A linear interpolation method for sublethal toxicity: the inhibition
concentration (ICp) approach (version 2.0). National Effluent Toxicity Assessment Center
Technical Report 03-93, U.S. Environmental Protection Agency, Environmental Research
Laboratory, Duluth, MN. '

USEPA. 2002. Short-term methods for estimating the chronic toxicity of effluents and receiving
waters to freshwater organisms. Fourth Edition. EPA-821-R-02-013.

WEST, Inc. and D.D. Gulley. 1996. Toxstat Version 3.5. Western EcoSystems Technology,
Inc., Cheyenne, WY, -

Statement of Quality Assurance

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with the protocol (if applicable) and standard operating
procedures, and that the resulting data and report meet the requirements of the NELAC
standards. This report is an accurate reflection of the raw data.

%%é‘&{ ' Avcust = 2012

Quality Assurancé Unit ' Date

nalyst Qaye |

D%é//%ﬁm | "_R\\cx\ se=x (o, QD
. ?;m :

AECOM Fort Collins Envirommental Toxicology Laboratory NELAC Accredited Page 5 of 5



AECOM Environment 60225262-412-015

APPENDIX A

Chain of Custody Records

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page A-1
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AECOM Environment 60225262-412-015

APPENDIX B

Test Data

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page B-1



Page 1 of l \
FCETL QA Form No. 051

Revision 4
Effective 1/96

‘ | - o
TOXICITY DATA PACKAGE COVER SHEET an: o 08102412

Test Type: Chronic Project Number:  60225262-412-015 tft 2lhla,
Test Substance: Effluent-(Cutfall 001} Species: Ceriodaéhnia dubfa

Dilution Water Type: Mod Hard Organism Lot umbelj; OIVG\D
Concurrent Controt Water Type: NA Age: fad e [Ltthr) Supplier: WCET\
Date and Time Test Began: 5 !l‘jf a2 @ Yl Date and Time Tégt Ended: 7/23/2 @ |65

Protocol Number: USEPA 2002 Investigator(s): |/‘{'@7 ) Rg%\' K&M{ﬂ_
{ ! )

Background Information

pH control?: Yes { Noj

Type of Test: . Static-Renewal If yes, give % CO,: N/A

Test Temperalure: 25+1°C E@}lBath # 21 Test Chmbrs:_30-ml cups
Test Solution Vol.: 15 mi Number of Replicates per Treatment: 10
Length of Test: 3 broods Number of Organisms per Replicate: 1
Photoperiod: 16 h light : 8 h dark Light Intensity; 50 to 100 ft.-c,

Type of Food and Quantity per Chamber: 0.2 m! YTC/ALG Feeding Frequency: _1 x Daily

Test Substance Characterization Parémeters and Frequency:

Hardness: Sx Receipt Alkalinity: _Sx Receipt ~ NHj;: _Sx. Recsipt TRC: _Sx Receipt

pH: _ Daily Conductivity: __Daily and Test Termination*

* Test Goncentrations (Volume:Volume): 0 (MH}, 12.5, 25, 50, 75, and 100% effluent

Agency Summary Sheet(s)?:
“Reference Toxlcant Data:  Test Dates: 1|2ivz o 1 8l1z : 'iCos 215 mal LoV

Hist. 95% Control Limits: If] A to 1A Method for Determining Ref. Tox. Value: Lineay l}]‘ftl’:pr ol atron

|Special Procedures and Considerations:

*Conductivity measured in dilution water and 100% effluent at test termination
D.0. maintained = 4.0 mg/L

Study D.irector Initials: ﬂ&) - Date: Z}@/ [~z




Page 2 of “ _
FCETL QA Form No. 041
Revision 4

Effective 1/96

TEST SUBSTANCE USAGE LOG 23
af oo oploi L

Project Number: 60225262-412-015

Z-z ez
Sample 3 Sample 4 -

Sample 1 Sample 2
Test Substance Number AEa25 A4\ 0 N
From: “7|lcplla From: Tjishi= From: _7[80[{9 From:
Test Substance Collection Date (@ -~ @ Yy PV @ QIO @
and Time To: Wi To: win To: Nl To:
@ @ @ @
Sample Type (Grab or Comp) ( ‘)"‘t‘l\n C_‘.)‘(*cb Gm\’) i
Date Test Substance Received ~ ! 7 !]Q 1 | f “Q =7 ! B ] 13
Dilution Water Number ‘
(EWHor FCETLY, circle one 102514 10345 0295
Concurrent Control Water RW# Nl\ NAC MR“
“Jnjia Al Flaila
Date(s) Used 7411, laclia 7/331)3
Preparation of Test ‘Solutions
Test Test Dilution Total - Test Dilution Total Test Dilution Total
Substance | Substance Water | Volume Substance Water Volume || Substance Water Volume
% Cong. Volume Volume {ml) Volume Volume (mi) Volume Volume {ml)
(ml) {ml}) {ml} (mb) {ml}) {ml)
0 (MH) 0 1200 1200 0 200 200
12.5% 150 1050 1200 25 175 200
25% 300 900 1200 50 150 200
50% 600 600 1200 100 100 200
75% 900 300 1200 150 50 200
100% 1200 0 1200 200 0 200
Total 3150 4050 7200 525 675 1200
intiats / Datell AD TN\ IND orved oo a¥c
Initials / Date ,@g, qHglas v
Initials / Date D_AZ’ Z/ I"ha ' "
Initials / Date Z 2/acls A
Initials / Date| V;{g? PaAf 1L "
initats / Date| 00 H22{\ s "
Initials / Date
Initials / Date
o MAS ARl

A o A | (per

2.5, Wao . ot vtk ah DA,
%r}d { nea Uy VY. ax ik



CERIODAPHNIA DUBIA
CHRONIC BIOLOGICAL DATA

Page 3 of L\_ .
FCETL QA Form No. 057
Revision 1

Effective 2/93 -

e lzuli

Project Number:

60225262-412-015

QAR 0 gy

7@@@

Number of Neonates Produced and Survival of Otiginal Organisms - %‘Suyvt‘wful
Cone. Day A B8 C D E F G H ] J Total | Mean Remarks
o) | 1 O Olololelo|lOlolo |0 o 100 %
2 [0 |0 |o [0 |© |86 |0 |0 | o
s 10 W lg A 1Y 10 | oln 8410 |20
s e 1o IBh el 18h {6 h [ (6] |40 Moxge e
5 [vol, [va [edo [vla [via [90a {992 [Bln |12 |51 ] 9.
o |EI%e 3" B3 |0 Vs [Sral™ &% 32
7
8 _
ol [ 24120 [25(32 (32| |4 [29 (2023137 212 (102
125% | 1 folplo]l Ol olololo]l olol & oo %
2 |10 |o|lo|lojDlo|o |0l o
3 M/ 1010 10 [0 1loglO0 g (4183110
s 1o 19k Blilo Pl o] (5] ]3) o [o |3l ||
5 [[Wiawla [Mhalz) |8l [ | O [Ma |2, [fla 42
6 [ 10 %A [5h | O " (% %R s [V | 119
7
8 _ :
Total ?7‘-" \5 20 2% \5 @_3 “:) 9-"‘“ 3__3_@ 252 25-2- ‘
5% | 1 |O|O|O|ID |00 0]l OCloleo]| o | 1%
2ol OO |O® |0 |0 | (O |
s [0 100 ala [0 134 OIFAIHAL |2
a {9, S0 18h |9) [S) |6, NEHNRE
5 |iala [Ma [Malna [o 9k [*h [y [h 100
6 |0 'z /51O |3 |7 "V ["Vs "5 % | 123
7
8 _
Total v 13217115 13 113 13512712 [Ho 1283 (283
Day: | 1 | 2| 3| a|s| 6] 7| s Key to symbols:
Date: 4{{5’”,- A 'ﬂlﬂohﬁ lia [yl 71231 X = Original organism died.
Time kel 1530 [z | i [ e | 1618 M = Malo "
mitials:f| K | P | MR A | pp
O B,
ek 27 N2y &



Page_4 _of ll_

FCETL QA Form No. 057

Revision 1
Effective 2/93
CERIODAPHNIA DUBIA
CHRONIC BIOLOGICAL DATA
Hleulve
Project Number: 60225262-412-015 ik “”2 g;”;?;“’ﬁ ah-;, ||
Number of Neonates Produced and Survival of Original Organisms : # ViV
Conc. Day A B C D E F G H ] J Total Mean Bemarks
5% || 1 | Ol Olo|lo|lo|l ol o Clo|lo| o 0%
2 Slo|O |06 |o Olo o |o . )
3 14410 [0 |0 [jlo 10 [0 [8qH4 10 |
a1Vl QL&’ Bl | &6l 1o 5], [o | of 2% Rlarguoso
5 121:*(/2° [#72 ["Ha |V [t [P, [1o), [, fefa | 35 e s e
6 143"k | |13 |5 (% |9 9% |7 [ | 112 P derdncean e
7 ] P
8
ot 1% (90 (%% |40 (B [ 5713, | 5|22 25 [ 227 [32.]
% | 1 | ololololpleo|lolololo] o 0056
2 ol |lO|10 O[O ]|O]6 |O o)
3 |0 1010 [5Al44 |0 |© Y lo | 13
o |Sh [8h {6l | Lo 1S lel |5 (o [©h | 33
5 | ™alle [l [0l Pty [81a [l 2y [vela fada 122
N CARA 17/3 A h‘%@ o 1o ”73 14/3 Zj ILH,
7
8 lig
Total 3o [ 50 [do [5% [ 24119 [ 3 [ 2, (18 |320 [32.0
100% | + | Ol Ol Ol ol ol ol ol Ol ©|l ol o D32
2 10 [0 |O|2 |[O|lO|O [0 |06 [0 ] o
3 |1 O12A10 |0 |0 o 14 B¥il
s o 4 130 | o |5k |e), Ish |0, TLRSEY bhaggrmst
5 [Maliela 8 [k fl2 [y (Vi |afe [wa Wi | 12
6 MO [z /s |"fs]0 [0 %% %% e
7
8 .
Toa |57 14 (2% 21111 (2915 (394D {301 |20
Day: || - 1 2 3 4 5 |6 | 7 8 |. Key to symbols: ‘
Date: "ivu&&h FHana 7/%!;9,,2],9{[; 3kanly X = Original organism died.
Time:piode+15 30 H%_O'J_E;m vour | 161S M = Male
nitials] K| o [ [/ " 1 NLonot cou, deod

e ol B P I AL
@ &,ﬂg‘iwz '_l\‘)ﬁ i,
2%



Page _5 ofJJ_
FCETL QA Form No. 058
Revision 3

Effective 3/98
CHRONIC CHEMICAL DATA (INITIAL)
- iz
Project Number: 60225262-412-015 L oeler)ial
Test Species: Ceriodaphnia dubia ans
Day Day Day Day Day Day Day Day |Meter # Remarks
0 1 2 3 4 5 6 7 ~
Conc.. |0(MH) ' Al
I_ : Conc.
BUH 8> |92 |94 52|z ¥ha)
lp.0. (mgr) Calevles 19| 6.8 )
Temp. (°C) s | oH |29 |6 | 96 | o DG
Cond. (uS/om) a1 | 292 | 240 |84 | 208 [Rog D
|Hard. (mg/L) s qo 2[4 Titr.
Alk. (mg/L) 51 GO Titr.
TRC (mg/L) R R ‘ﬂ}} ¥\
NHs (mg/l) = 1240 <1.0) R\
Conc.: [|12.5% :
H B.2%(8.\ | %) |93 | .52
I%.O.(mg/L) Gl 1] ¢.51 {149 .9 |
[Temp. (°C) de | w [ ¢ 1% | ¥ | ¥
lcond. wsiom) 2 (280 | 294 [do3 | en? | boxy
l Hard. (mg/L.)
Alk. (mg/L)
TRC (mg/h)
NH,; (mg/L)
"Conc.: 25%
pH. RO |[6.0 |42 - 3‘_ F
D.O. (mg/t) Gl -5 |0 | 6.81¢n
Terp. (°C) | ¥ | % ¥ ¥ | »
Cond. (uS/cm) 2811319 &_‘ |22 5 244 1 2a¢
Conc.: || 50% ' _
ipH D018 [V D0 | 8.0 |72
D.O. (mg/t) () \0'-\ Q:S‘ 7 gl 8 G.q_
Temp. (°C) ¥ | X [ x |¥ | € | x
Cond. (uS/cm) 261260 (268 | 2751 27X 279
Date: [yl ipletalial2 Mol 7/asfthryan fo
Time:[[1Z00 |vope [ vsto | 1o | 1458] rone
Initials] { N4AErT 734

Note: Hardness, alkalinity,

FCETL QA Form No. 084,
*Dilution/control water and effluent were brought to 26°C prior to making the dilution series. The temperature of resulting
effluent dilution is assumed to also be 25°C. a

** Measured in source water

M Ay A

C, and NH3 data appearing on this page have been transcribed

from the wet chemistry log



Page _6

of W

FCETL QA Form No. 058
Revision 3

Effective 3/98

CHRONIC CHEMICAL DATA (INITIAL)
| - ® Teyle
[[Project Number: 60225262-412-015 /& calotlin “ _
Test Species: Ceriodaphnia dubia @ oo o8lozli
% Day | Day | Day | Day | Day | Day | Day | Day [Meter # Remarks
| 0 1 2 3 4 5 6 7
“_Conc.: || 759, Cer:c.
IL 12 e N6 197 1 7.8 (17 M
D.O. (mg/L) _ Colwb | e [0 69]¢.¢ 6
[Temp. (°C) % | ¥ | ¥ [N | ¥y Dl
[cond. (uS/em 227 A | 24y (Kl | 942 [26Y ' L6
[  Conc.:
IpH
ID.O. (mg/L)
|Temp. (°C)
{lcond. (WSfem
Conc.:
{eH
D.O. (mg/t)
Temp. (°C)
Cond. (uS/cm)
Conc.. |
pH
D.0. (mgiL)
Temp. (°C)
Cond. (uS/em
[ Conc.. {100%
||pH VIR s [ ] 75 [ws
D.O. (mg/L) Lol e1 Unl 2.6 10
[Temp. (°C) as |95 | 2y |25 | 28 |us
ICond. (us/em) NS (2090 |24 | 233]| adb | omy
Hard. (mg/L) L 16 73
lAlk. (mg/t) %2 24 ]
TRC (mg/l. L.o.o < <).0L on 0P >
A R 0 % P M
Date: [[7i2)i5 [ T10AY2 %& 42002 7[24]th Al [1p |
Time: m’zlo 0% hsw [Jdl) | 445 [ 1oae
Initials: P& | 4 ? _BF [ 4
, and NH3 data appearing on this page have been transcribed from the wet chemistry log

Note: Hardness, alkalinity,
FCETL QA Form No. 084.

*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting

effluent dilution is assumed to also be 25°C.
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of 11

FCETL QA Form No. 059
Revision 2
Effective 1/96

CHRONIC CHEMICAL DATA (FINAL) i
[[lProject Number: 60225262-412-015 i oslotha
[[Test Species: Ceriodaphnia dubia @A o8lealn
|| % Day | Day | Day | Day | Day | Day | Day | Day [Meter #] Remarks
1 2 3 4 5 6 7 8

||Conc.: || 0 (MH) 244 Al cﬁ. * conductivity U@
! o\ g1 (&1 (B ([3.1 (3.3 Fna)
D.O. (mg/L) w2168 {7 | |[e |64 2
Tomp (C) 25 | a8 |2y (o o |35 717
Cone.: " 12.5% : i 34}
H 60 |81 (21 |&.\ [%1 |32
Ig.o.(mg/u VR |6Y 10 |G |#C [6.H
{remp (°C) 2% a4 |25 [ad [ [ as
IConc.: " 25% 256)
|PH ©Dlg.1 (%l |18\ s laa
D.O. (mg/L) LM 164 {28 G116 | 4.4
[Temp (c) 25 [ a4 126 lonl [24 |35
||Conc.: 50% || 3 0‘4'
}PH ©1918.0 |30 [8.1 5.1 [g.1
D.0O. (mg/L) lp?) &4 I‘i/}ﬂ Co'f_l e 4.3
lremp ¢-c) 25 124 [ (8D [25 |25
llcone.: 75% ’ A
IpH 19 124 {30 |30 | %o [3.1
D.0. (mg/L) LA 1¢3 lipe l6n [en |43
Temp (°C) 125 124 |25 (95 [% | 48
[Conc.: Il 100% 244 * conductivity [{<)
loH 19179 124 74 [#° 9.0
D.0. (mg/t) e 4]€3 |29 |G (&2 [8.3
Temp (°C) 5 (A4 126 [Ad (94 (24
Conc.: :
[pH
|B.C. (mg/L)
Temp (°C)

Date ]| i 1faolizt 7l 2| 1oalin | 71315

Time: \'“U\O S35 Wis 15\’1"3 el 'p'""é'e%%

Initials: A pm C‘ﬁ / Vsl g

0 &% ’l[\?)\\’L v @ w3 i



DAILY TOXICITY TEST LOG

Page _ 8 of |1

FCETL QA Form No. 055

Revision 2
Effective 1/94

de i

Project Number:

60225262-412-015

anteo oglookine

Test Species:

Ceriodaphnia dubla

General Neonates obtained from 0110\ WI® __cerio monoculture board Feeding Initials/Date
Comments |{ qeerx~ marked cups) 0.2 ml YTC/ALG
Random Chart: — Nowe, Daily
Test Day 0 |Test Solution Mixed at: 1335 Fed @
Test Organisms Added at: 14\ [E
~ 1248 /;’..":h"n!\
TestDay1 |CT= Q5 ,(0C Range = QL. (p- 25, °C Fed @ '
o 1 DA s
18|
TestDay2 |CT= a5.0 °C Range = A4.6 - 25.2 °C Fed @ pM
|510.
#hal
TestDay3 |CT= 31{ 4 °C Range = 4.0 ,ﬁg a - °C Fed @ “}k’
7/20{ (2
TestDay 4 |CT= °C Range = | °C Fed @
est Day S ange= l.(,- 259 e
450 1
TestDay5 |CT= . °C Range = °C Fed @
y 24 9= s 2 Wy
1 .
TestDay6 |CT= 35,0 °C Range = M, o . °C .|Fed @
2~ 280 N o/
one | Faz)a
TestDay7 |[CT= °C Range = °C Fed @
Test Day8 |[CT= - °C Range = °C NONE




Toxstat Version 3.5

Study # 60225262-412-015

Sumitomo Metal Mining Pogo

Ceriodaphnia dubia

Summary Statistics for Reproduction per Original

Title: 60225262-412-015
File: 412015¢cr.dat Transform:

Summary Statistics on Data

Page_fi__of ‘l

ante oHialpio
& 1| 2ul| v

NO TRANSFORMATION

£ 2

- GRP IDENTIFICATION N MIN

1 Control 10 14.0000 37.
2 12.5 10 15.0000 34.
3 25 10 13.0000 40.
4 50 10 13.0000 40.
5
6

TABLE 1 o
0000 27
0600 25
0000 28
0000 32
0000 32
0000 30

Title: 60225262-412-015
File: 412015¢cr . dat Transform:

Summary Statistics on Data

GRP ILDENTIFICATICON VARIANCE SD
1 Control 40.1778 6.3386
2 12.5 62.6222 7.9134
3 25 105.3444 10.2637
4 50 60.9000 7.8038
5
6

NO TRANSFORMATION

TABLE 2 o©

3.2457
2.4678
2.3476
3.3081

£ 2

23.3037
31.4025
36.2676
23.8650
23.1990
34.7543



Toxstat Vergion 3.5 ' Page “) of li

Study # 60225262-412-015
Sumitomo Metal Mining Pogo
Ceriodaphnia dubia

Determination of NOEC and LOEC for Reproduction per Original
X1l e
Title: 60225262-412-015 : Antes oF{ate i
File: 412015¢cr . dat Transform: NO TRANSFORMATION
Chi-Sguare Test for Normality
Actual and Expected Prequencies
INTERVAL «<-1.5 ~-1.5% to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 4.0200 14.5200 22.9200 14.5200 4.0200
OBSERVED 5 il 21 . 22 1
Chi-Square = 7.3752 {p-value = 0.1173)
Critical Chi-Sguare = 13.277 {alpha = 0.01 , d4f = 4)
= 9.488 ({(alpha = 0.05 , 4Af = 4}
Datnormality test (alpha = 0.01). Continue analysis.
Title: 60225262-412-015
File: 412015¢cr.dat Trangform: NO TRANSFORMATION
Shapiro - Wilk's Test for Normality
*kkkkxx% chapiro -~ Wilk's Test is aborted *¥¥¥¥x%x
This test can not be performed because total number of replicates
is greater than 50. :
Total number of replicates = 60
Title: 60225262-412-015 _
" File: 412015¢cr.dat Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 3.2823 . (p-value = 0.6566)

Dat' Bl homogeneity tegt at 0.01 level. Continue analysis.

Critical B 15.0863 (alpha = 0.01, df = §5)

11.0705 (alpha = 5)

nou

|
<
o
5]
o,
Hh
i



Toxstat Version 3.5

Study # 60225262-412-015
Sumitomo Metal Mining Pogo
Ceriodaphnia dubia
Determination of NOEC, LOEC

Title:
File:

60225262-412-015
412015cr.dat

Between

Within (Error)

Critical F 3.3769

2.3861

(
{

n o

Since F < Critical F

60225262-412-015
412015¢r.dat

Title:
File:

Dunnett's Test

GROUP IDENTIFICATION
Control
12.5
25
50

Dunnett critical value

60225262-412-015
412015cr.dat

Pitle:
File:

Dunnett's Test

GROUP IDENTIFICATION
Control
12.5
25
50

Page l( of ll

and PMSD for Reproduction per Original ;&P
ol

R0 o\l

Transform: NO TRANSFORMATION

ANOVA Table

ss MS F
- a16.9500 83.3900 1.1540
3902.3000 72.2648
""""" a319.3500
T pevalue = 0.3438)
alpha = 0.01, 4df = 5,54) .
alpha = 0.05, df = 5,54}
FAIL TOVREJECT Ho: All egual (alpha = 0.05)
Transform: NO TRANSFORMATION

TABLE 1 OF 2 Ho:Control<Treatment

TRANSFORMED MEAN CALCULATED IN SIG
MEAN ORIGINAL UNITS T STAT 0.05
27.2000 27.2000
25,2000 25.2000 0.5261
28.3000 28.3000 -0.2893
32.7000 32.7000 ~1.4467
32.0000 32.0000 -1.2626
30.1000 3¢.1000 -0.7628
L3100 (1 Tailed, alpha = 0.05, df [used] = 5,40}
{Actual df = 5,54}

Transform:

TABLE 2 OF 2

NUM OF MIN SIG DIFF % OF DIFFERENCE

REPS (IN ORIG. UNITS} CONTROL FROM CONTROL
10
10 8.7819 32.3 2.0000
10 8.7819 32.3 -1.1000
10 8.7819 32.3 -5.5000
10 8.7819 32.3 ~4.8000
10 8.7819 32.3 -2.9000
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