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1.0 INTRODUCTION 
 
Nautilus Environmental (Burnaby, BC) conducted toxicity tests for Rescan 
Environmental Services Ltd. on samples identified as SC2, STE2, NTR2 and SCR, all 
collected on July 5, 2009. The samples were delivered to the Nautilus Environmental 
Laboratory in Burnaby, BC on July 7, 2009. The samples were transported in thirty-six 
20-L collapsible containers in coolers containing ice packs and were stored at 4°C in the 
dark prior to testing.  The following sublethal toxicity tests were conducted on all four 
samples:  
 
• Ceriodaphnia dubia survival and reproduction 
• 7-d Rainbow trout (Oncorhynchus mykiss) embryo viability 
• 7-d Lemna minor growth inhibition 
• 72-h Pseudokirchneriella subcapitata (formerly identified as Selenastrum capricornutum) 

growth inhibition  
• 96-h Rainbow trout  (Oncorhynchus mykiss) LC50  
• 48-h Daphnia magna LC50 
 
The 7-d Rainbow trout (Oncorhynchus mykiss) embryo viability test was conducted by the 
Nautilus Environmental laboratory in Tacoma, Washington.    
 
This report describes the results of these toxicity tests. Copies of raw laboratory data 
sheets and statistical analysis for each test species are provided in Appendices A to F. 
The chain of custody form is provided in Appendix G. 
 
2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 1 to 6 and briefly described in 
Sections 2.1 to 2.6. Testing was conducted according to procedures described by the 
Environment Canada protocols (2000a, 2000b, 2007a, 2007b and 2007c). The rainbow 
trout embryo viability test followed modified procedures described by Environment 
Canada (1998) and Canaria et al. (1999). Statistical analyses for all the tests were 
performed using the CETIS computer program (Tidepool Scientific Software, 2007). 
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2.1 Ceriodaphnia dubia survival and reproduction test 
 
The chronic water flea test was conducted using Ceriodaphnia dubia and followed 
Environment Canada (2007a, EPS 1/RM/21) using a static-renewal method. The 
endpoints were survival and reproduction over a 7 ± 1-day exposure period. The test 
was conducted using seven concentrations (1.6, 3.1, 6.25, 12.5, 25, 50 and 100%) and a 
laboratory control.  Ten replicates per concentration, each with one daphnid and 15 mL, 
of sample were tested. The control and dilution water was 20% Perrier water diluted 
with deionized water (hardness 80-100 mg/L CaCO3).  Test solutions were renewed 
daily by transferring the adult daphnid into freshly prepared solution.  During renewal, 
the number of young produced in the previous 24 hr period were counted and recorded.  
 
Daphnids were fed daily with a mixture of YCT and P. subcapitata in a 0.5:1 ratio. The 
test was conducted at 25 ± 1°C under a 16:8 h light:dark photoperiod. Temperature, 
dissolved oxygen (DO) and pH were measured daily in the old and new test solutions, 
and conductivity was measured daily in the new solutions. The No Observed Effect 
Concentration (NOEC) and the Lowest Observed Effect Concentration (LOEC) were 
determined for both survival and reproduction. The median lethal concentration (LC50) 
and 95% confidence limits were calculated for survival.  For the reproductive endpoint, 
the inhibition concentrations (IC25 and IC50) and associated 95% confidence limits were 
calculated.  A sodium chloride reference toxicant test was conducted within 14 days of 
test initiation and compared to historical data to assess the health and sensitivity of C. 
dubia. 
 
For a valid test, daphnid survival in the control must be ≥80%.  Of the surviving 
daphnids, ≥60% must produce three broods with an average of ≥15 young within 7 ± 1 
days.   
 
2.2 7-d Oncorhynchus mykiss embryo viability test 
 
The rainbow trout (Oncorhynchus mykiss) embryo viability test was conducted according 
to Environment Canada (1998, EPS 1/RM/28) and Canaria et al. (1999) using a static-
renewal method.  The endpoint was embryo viability at the end of a 7-day exposure 
period. The test was conducted using five concentrations (6.25, 12.5, 25, 50 and 100%) 
and a laboratory control, with four replicates per concentration and 2-L of sample in 
each replicate. The control and dilution water was moderately-soft water (approximately 

Nautilus Environmental  
WO# 09207-212 

2



 

40 mg/L CaCO3 hardness), prepared by adding reagent-grade chemicals to municipal 
dechlorinated water.   
 
Thirty fertilized rainbow trout eggs were exposed in each test container.  Test solutions 
were renewed daily and aeration was provided throughout the test. The test was 
conducted at 14 ± 1°C under dark conditions. Temperature, DO, and pH were measured 
daily in each concentration in the old and new test solutions and conductivity was 
measured daily in the new solutions. The NOEC and LOEC were determined, and the 
median and 25% effect concentrations (EC50 and EC25) with 95% confidence limits were 
calculated. A sodium dodecyl sulphate reference toxicant test was conducted 
concurrently and compared to historical data to assess the health and sensitivity of each 
batch of rainbow trout gametes.  For a valid test, embryo viability must be ≥70% in the 
control. 
 
2.3 7-d Lemna minor growth inhibition test 
 
The L. minor test was conducted according to Environment Canada (2007b, EPS 
1/RM/37) in a static system. The endpoints were plant growth defined by the number 
of fronds and the dry weight of the plants following a 7-day exposure period. Nutrients 
were added to the sample prior to preparing the test concentrations.  The test was 
conducted using seven concentrations (1.5, 3.0, 6.1, 12.1, 24.3, 48.5, 97%) and a laboratory 
control, with four replicates per concentration and 150 mL of sample in each replicate. 
The control and dilution water was modified APHA media (i.e., deionized water with 
nutrients added).  
 
Two healthy three-frond plants were placed in each test container at test initiation.  The 
test was conducted at 25 ± 2°C under continuous light. Temperature was measured daily 
in the incubation chamber.  Temperature and pH were measured at test initiation and 
termination. Conductivity was measured only at test initiation.  
 
The NOEC and LOEC were determined for both growth endpoints. The IC25, IC50 
values and associated 95% confidence limits were also calculated. A potassium chloride 
reference toxicant test was conducted within 14 days of test initiation and compared to 
historical data to assess the health and sensitivity of the duckweed. 
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For the test to be considered valid, the number of fronds at the end of the test must 
increase ≥8-fold in the control (i.e., the mean number of fronds in the control must be at 
least 48). 
 
2.4 72-h Pseudokirchneriella subcapitata growth inhibition test 
 
The P. subcapitata test was conducted according to Environment Canada (2007c, EPS 
1/RM/25) in a static system. The endpoint was algal growth measured as cell yield over 
a 72-h exposure period. The test was conducted in a 96-well microplate using seven 
concentrations (1.48, 2.95, 5.9, 11.9, 23.8, 47.6, 95.2%) and a laboratory control, with four 
replicates per sample concentration and eight replicates for the control. Nutrients were 
added to the sample prior to preparing the test concentrations.  The control and dilution 
water was deionized water with nutrients added. The test volume was 220 μL in each 
replicate.  
 
Each well was inoculated with a density of approximately 10,000 algal cells/mL. The 
test was conducted in an incubation chamber maintained at 24 ± 2°C under continuous 
light. Temperature and pH were measured in each concentration at test initiation. 
Temperature was measured daily in the incubation chamber. Algal cells in each well 
were counted using a hemacytometer under a compound microscope after the 72-h 
exposure period. The NOEC and LOEC were determined and the IC25, IC50 and 
associated 95% confidence limits were also calculated. A zinc reference toxicant test was 
conducted within 14 days of test initiation and compared to historical data to assess the 
health and sensitivity of the algal culture. 
 
For the test to be considered valid, the number of algal cells at the end of the test must 
increase by ≥16-fold in the control. In addition, the controls cannot exhibit a positive or 
negative trend when analyzed statistically using the Mann-Kendall test and the 
coefficient of variation of the control replicates cannot exceed 20%. 
 
2.5 96-h LC50 Oncorhynchus mykiss test 
 
The rainbow trout LC50 test was conducted using juvenile fish and followed the 
Environment Canada protocol (2000a, EPS 1/RM/13) in a static system.  The test was 
conducted using five concentrations (6.25, 12.5, 25, 50 and 100%) and a laboratory 
control. The control and dilution water was dechlorinated municipal water.  The test 
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involved exposing ten juvenile rainbow trout (acclimated for ≥ 14 days, with wet weights 
of 0.3 to 2.5g) to each test concentration in glass aquaria.  
 
The test was conducted at 15 ± 1°C under a 16:8 h light:dark photoperiod. Temperature, 
DO and pH were measured daily in each concentration and conductivity was measured 
at test initiation and termination. After 96 h, the median lethal concentration (LC50) and 
95% confidence limits were calculated.  A monthly sodium dodecyl sulphate reference 
toxicant test was conducted and compared to historical data to assess the health and 
sensitivity of the juvenile rainbow trout.  For the test to be considered valid, rainbow 
trout survival must be ≥90% in the control. 
 
2.6 48-h LC50 Daphnia  magna test 
 
The 48h LC50 Daphnia magna test was conducted according to Environment Canada 
(2000b, EPS 1/RM/14). The test was conducted using five concentrations (6.25, 12.5, 25, 
50 and 100%) and a laboratory control. The control and dilution water was moderately-
hard reconstituted water (hardness 80-100 mg/L), prepared by adding reagent-grade 
chemicals to deionized water.  Ten D. magna (<24h old) were exposed in each test 
concentration using a 200-mL volume.    
 
The test was conducted at 20 ± 2°C under a 16:8 h light:dark photoperiod. Temperature 
and survival were measured daily while DO, pH and conductivity were measured at 
test initiation and termination. After 48 h, the median lethal concentration (LC50) and 
95% confidence limits were calculated.  A sodium chloride reference toxicant test was 
conducted within 14 days of test initiation, and compared to historical data to assess the 
health and sensitivity of D. magna.   For a valid test, D. magna survival must be ≥90% in 
the control.  
 
2.7 Quality Assurance/Quality Control (QA/QC) 
 
Nautilus follows a comprehensive QA/QC program to ensure that the data generated 
are of high quality and scientifically defensible. Our QA program is designed to ensure 
that all tests are performed in accordance with well-established and approved methods 
(e.g., Environment Canada, US EPA).  
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To meet these objectives, Nautilus has implemented a number of quality control 
procedures that include the following:  
 

• Negative controls to ensure that appropriate testing performance criteria are met; 
• Positive controls to assess the health and sensitivity of the test organisms; 
• Use of appropriate species and life stage to meet the study objectives; 
• Appropriate number of replicates to allow for proper statistical analyses; 
• Calibration and proper maintenance of instruments to ensure accurate 

measurements; 
• Proper documentation and recordkeeping to allow traceability of performance; 
• Adequate supervision and training of staff to ensure that methods are followed; 
• Proper handling and storage of samples to ensure their integrity; 
• Procedures in place to address issues that may arise during testing and ensure 

the implementation of appropriate corrective actions; and  
• Rigorous review of data by a registered professional biologist to ensure they are 

of good quality and scientifically defensible prior to releasing to the client. 
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Table 1. Summary of test conditions: Ceriodaphnia dubia survival and 
reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 hr old neonates produced within 12 hr 

Test type Static renewal 

Test duration 7 ± 1 day 

Test chamber 20 mL test tube 

Test solution volume 15 mL 

Test concentrations (% sample) Seven concentrations, plus laboratory control 

Number of replicates 10 

Control/dilution water 20% Perrier water (hardness 80-100mg/L 
CaCO3) 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Number of organisms/chamber 1 

Daily, with 0.1 ml Pseudokirchneriella 
subcapitata and 0.05 mL YCT 

Feeding 

Light intensity 100 to 600 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada, 2007a, EPS 1/RM/21 

Test endpoints Survival and reproduction 

Test acceptability criterion for controls ≥80% survival; ≥15 young per surviving 
control; ≥60% of controls producing three or 
more broods 

Reference Toxicant Sodium chloride 
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Table 2. Summary of test conditions for the rainbow trout embryo viability test. 

Test organism Oncorhynchus mykiss 

Test organism source Fraser Valley Trout Hatchery 

Test organism age < 24 hours 
Test type Static-renewal 

Test duration 7 days 

Test chamber 2-L plastic containers 

Test solution volume 2 L 

Test concentrations (% sample) Five concentrations, plus laboratory control 

Number of replicates 4 
Moderately-soft water (hardness 40  - 48 mg/L 
CaCO3) Control/Dilution water 

Test solution renewal Daily 

Test temperature 14 ± 1°C 

Number of organisms/chamber 30 eggs 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (1998), EPS 1/RM/28 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate  
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Table 3. Summary of test conditions for the Lemna minor growth inhibition test. 

Test organism Lemna minor 

Test organism source In-house culture 

Test organism age 7- to 10-day old 
Test type Static 

Test duration 7 days 

Test chamber 250-mL glass containers 

Test solution volume 150 mL 

Test concentrations (% sample) Seven concentrations, plus laboratory control 

Number of replicates 4 
Deionized or distilled water with nutrients 
added Control/Dilution water 

Test solution renewal None 

Test temperature 25 ± 2°C 

Number of organisms/chamber Two 3-frond plants 

Light intensity 4000 to 5300 lux full spectrum light 

Photoperiod Continuous 

Aeration None 

Test protocol Environment Canada (2007b), EPS 1/RM/37 

Test endpoint Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride 
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Table 4. Summary of test conditions for the Pseudokirchneriella subcapitata growth 
inhibition test. 

Test organism Pseudokirchneriella subcapitata 

Test organism source In-house culture 

Test organism age 
4- to 7-day old culture in logarithmic growth 
phase 

Test type Static 

Test duration 72 hours 

Test chamber Microplate 

Test solution volume 220 µL 

Test concentrations (% sample) Seven concentrations, plus laboratory control 

Number of replicates  4 for treatments; 8 for control 

Control/Dilution water Deionized or distilled water 
Test solution renewal None 

Test temperature 24 ± 2°C 

Number of organisms/chamber 10,000 cells/mL 

Light intensity 3600 to 4400 lux 

Photoperiod Continuous 

Aeration None 

Test protocol Environment Canada (2007c), EPS 1/RM/25 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls 
≥ 16-fold increase in number of algal cells; no 
trend when analyzed with Mann-Kendall test; 
and CV ≤20% 

Reference toxicant Zinc 

 



 

Nautilus Environmental  
WO# 09207-212 

11

Table 5. Summary of test conditions for the 96-h rainbow trout LC50 test. 

Test organism Oncorhynchus mykiss 

Test organism source Commercial hatchery 

Test organism age Juveniles 
Test type Static 

Test duration 96 hours 

Test chamber 18.2 L glass aquarium 

Test solution volume 10 L 

Test concentrations (% sample) Five concentrations, plus laboratory control 

Number of replicates 1 

Control/Dilution water Municipal dechlorinated water 
Test solution renewal None 

Test temperature 15 ± 1°C 

Number of organisms/chamber Ten 

Feeding None 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (2000a), EPS 1/RM/13 

Test endpoint 96-h LC50 

Test acceptability criteria for controls Survival ≥ 90% 

Reference toxicant Sodium dodecyl sulphate 
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Table 6. Summary of test conditions for the 48-h Daphnia magna LC50 test. 

Test organism Daphnia magna 

Test organism source In-house culture 

Test organism age < 24 h 
Test type Static 

Test duration 48 hours 

Test chamber 250-mL glass beakers 

Test solution volume 200 mL 

Test concentrations (% sample) Five concentrations, plus laboratory control 

Number of replicates One 

Control/Dilution water 
Moderately-hard reconstituted water 
(hardness 80-100 mg/L)  

Test solution renewal None 

Test temperature 20 ± 2°C 

Number of organisms/chamber Ten 

Feeding None 

Light intensity 400 to 800 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2000b), EPS 1/RM/14 

Test endpoint 48-h LC50 

Test acceptability criteria for controls Survival ≥ 90% 

Reference toxicant Sodium chloride 
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3.0 RESULTS 
 
3.1 Ceriodaphnia dubia survival and reproduction test 
 
Results of the C. dubia test are summarized in Table 7. The C. dubia test did not exhibit any 
significant reduction in survival in any of the concentrations tested for any of samples (SC2, 
STE2, NTR2, SCR). The LC50 values were all  >100%.  
 
Of the concentrations tested for SC2, five of seven concentrations (6.25, 12.5, 25, 50, 100%) 
exhibited significant effects on reproduction.  The IC25 and IC50 values (with 95% confidence 
limits) were 3.9 (0.3-36.5) and >100 % (v/v), respectively. Relative to the control, reproduction 
was not adversely affected in any of the concentrations tested for STE2.  The IC25 and IC50 
values for STE2 were both >100%. Note that although the average number of young in the 
control for STE2 was 13.5, this result met the Environment Canada criterion of ≥15 young per 
daphnid, since this criterion is based on organisms that had produced three broods.  
 
With the exception of the 1.56% concentration, all the concentrations tested for NTR2 exhibited 
significant adverse effects on C. dubia reproduction, therefore the IC25 value (with 95% 
confidence intervals) was 5.4 (1.6-16.1) and the IC50 value was >100% (v/v).  Significant 
adverse effects on reproduction were observed in the highest three concentrations (25, 50, 100% 
(v/v)) tested for SCR.  This resulted in IC25 and IC50 values (with 95% confidence intervals) of 
19.3 (8.8-26.2) and 34.1 (26.9-42.5)% (v/v), respectively.  
 
3.2 7-d Oncorhynchus mykiss embryo viability test 
 
Results of the 7-d rainbow trout embryo viability test are provided in Table 8. Rainbow trout 
embryo did not exhibit any statistically significant effects on embryo development in any of the 
concentrations tested for SC2, STE2, NTR2 and SCR. The EC50 for embryo viability was >100% 
for all samples. Results are presented on the basis of results from only three of the four 
replicates, as discussed in Section 3.7.  
 
3.3 7-d Lemna minor growth inhibition test 
 
The 7-d L. minor test did not exhibit inhibitory effects on frond growth in any concentrations 
tested for samples SC2, STE2 and NTR2.  For these samples, the IC25 and IC50 values for frond 
growth were >97. Frond growth stimulation was observed in the 1.5, 3.0, 12.1, 24.2, 48.5% (v/v) 
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concentrations tested for SC2. Frond growth was stimulated in the 12.1, 24.2, 48.3, 55 and 97% 
concentrations of STE2, however the stimulation was not significantly different from the 
control.  Similarly non-significant frond growth stimulation was exhibited in the 3.0, 6.1, 48.5 
and 97% concentrations tested for NTR2.  
 
Of the concentrations tested for SCR, frond growth was significantly inhibited only in the 48.5% 
concentration.  The resulting IC25 and IC50 values with 95% confidence intervals for SCR were 
21.5 (5.9-58.6) and >97%, respectively.   
 
No adverse effects on dry weight were observed in any of the concentrations tested for SC2, 
STE2, and NTR2, therefore the IC25 and IC50 values were all >97%. For SC2, non-significant 
stimulation was observed in the 1.5 and 12.1% concentrations.  Stimulation was exhibited in the 
48.5% concentration of STE2 however it was not significantly different relative to the control.  
No stimulation on dry weight was observed in NTR2. Only one of the concentrations tested 
(48.5%) for SCR exhibited significant adverse effects on dry weight relative to the control.  The 
IC25 and IC50 values (with 95% confidence intervals) for SCR were 9.8 (1.7-35.3) and >97%, 
respectively.  The test results for this species are summarized in Table 9. 
 
3.4 72-h  Pseudokirchneriella subcapitata growth inhibition test 
 
Significant adverse effects in the 72-h P. capitata growth inhibition test were observed in the 
11.9, 47.6 and 95.2% concentrations of SC2.  The IC25 and IC50 with 95% confidence limits for 
this sample were 26.1 (24.5-27.6) and 33.0 (30.9-35.1)%, respectively. Of the concentrations tested 
for STE2, only the highest concentration, 95.2%, exhibited adverse effects on cell density.  The 
resulting IC25 and IC50 values with 95% confidence limits were 61.7 (52.3-69.0) and 84.1 (71.4-
95.2)%, respectively.  Significant adverse effects were observed in four of the concentrations 
tested (11.9, 23.8, 47.6, 95.2%) for NTR2, therefore the IC25 and IC50 values (with 95% 
confidence limits) were 11.4 (9.4-14.0) and 19.0 (15.0-25.4)%, respectively. Relative to the control, 
only the 95.2% concentration of sample SCR exhibited significant adverse effects.  The IC25 and 
IC50 values (with 95% confidence limits) for SCR were 51.1 (48.3-54.6) and 55.4 (51.5-61.2)%, 
respectively (See Table 10). 
 
3.5 96-h LC50 Oncorhynchus mykiss test 
 
Results of the rainbow trout tests are provided in Table 11.Rainbow trout survival was 100% in 
all the test concentrations for samples SC2, STE2, NTR2, and SCR.  The 96-h LC50 values for all 
the samples were >100%.       
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3.6 48-h LC50 Daphnia magna test 
 
D. magna survival was 100% in all concentrations tested for SCR, STE2, NTR2, and SCR after 48-
h of test exposure. Therefore, the 48-h LC50 values were >100% for all the samples. Results of 
the 48-h LC50 D. magna tests are summarized in Table 12.     
 
3.7    Quality Assurance/Quality Control 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocol.  Aside from the rainbow trout embryo tests, 
and the C. dubia test on SC2, tests met all control acceptability criteria and water quality 
parameters remained within acceptable ranges specified in the protocols throughout the tests.  
Data for one of the replicates in each of the toxicity tests using rainbow trout embryos were 
excluded prior to data analysis because of poor development.  The four replicates in these tests 
were initiated using eggs from four separate female trout, and one of the four females produced 
eggs with 0% normal development compared to eggs from the other three females, which 
ranged from 71 to 90% normal.  Eggs from this female were used for replicate B in this test and, 
consequently, the data for replicate B were excluded prior to analysis of the data. After 
exclusion of replicate B, the test met the control performance criterion of at least 70% normally 
developed embryos in the control. While control acceptability criteria were met for the C. dubia 
test on SC2, temperature was exceeded by 0.1 °C on day 6.  This minor exceedance would not 
likely have affected the results. Uncertainty associated with this test is best described by the 
confidence intervals around the IC25 and IC50 estimates. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 13. These results fell within the acceptable range for organism performance, with the 
exception of the P. subcapitata test. The reference toxicant result of the P. subcapitata test was 
slightly higher than the historical laboratory mean ± two standard deviations (SD). However, 
one out of 20 results may fall outside of two SD on variability alone. This minor deviation was 
unlikely to have affected test results.  The range is defined by an LC/EC/IC mean ± two 
standard deviations, which is based on historical results obtained by the laboratory.  The 
reference toxicant test results are summarized in Table 13.  



 

Table 7. Toxicity test results for the Ceriodaphnia dubia survival and reproduction test. 

 Mean ± SD 

 SC2 STE2 NTR2 SCR 

Reproduction Reproduction Reproduction Reproduction 
Concentration 

(% v/v) 
Survival 

(%) 
(No. of 

Young/Female) 

Survival 
(%) 

(No. of 
Young/Female) 

Survival 
(%) 

(No. of 
Young/Female) 

Survival 
(%) 

(No. of 
Young/Female) 

Control 100 16.3 ± 3.3 100 13.5 ± 3.7 100 20.4 ± 1.6 100 15.3 ± 4.3 

1.6 100 13.3 ± 4.7 100 13.1 ± 4.1 100 18.0 ± 2.1 100 12.3 ± 4.8 

3.1 100 12.8 ± 3.1 100 12.8 ± 2.1 100 13.5 ± 1.4* 100 12.3 ± 1.8 

6.25 100 10.9 ± 4.1* 100 12.7 ± 3.2 100 15.7 ± 1.6* 100 13.5 ± 2.7 

12.5 100 11.6 ± 1.8* 100 13.2 ± 2.9 100 14.3 ± 3.1* 100 13.7 ± 2.0 

25 100 10.9 ± 2.8* 100 11.8 ± 4.1 100 14.1 ± 2.6* 100 9.2 ± 4.7* 

50 100 11.1 ± 3.2* 100 11.2 ± 4.5 100 13.9 ± 3.5* 100 5.3 ± 5.2* 

100 100 11.2 ± 3.0* 100 10.6 ± 2.3 100 13.6 ± 3.4* 100 0.2 ± 0.6* 

Test endpoint 
(% v/v)         

NOEC 100 3.12 100 100 100 1.56 100 12.5 

LOEC >100 6.25 >100 >100 >100 3.12 >100 25 

LC50 >100 -- >100 -- >100 -- >100 -- 

IC25 (95% CL) -- 3.9 (0.3-36.5)  -- >100 --  5.4 (1.6-16.1) --  19.3 (8.8-26.2) 

IC50 (95% CL) -- >100 -- >100 -- >100 --  34.1 (26.9-42.5) 
Asterisks (*) indicate treatments that are significantly different from the 
control. 
NOEC = No Observed Effect Concentration. 
LOEC = Lowest Observed Effect Concentration. 

LC = Lethal Concentration. 
IC = Inhibition Concentration. 
SD = Standard Deviation. 
CL = Confidence Limits 

 

Nautilus Environmental  
WO# 09207-212 

16



 

Table 8. Toxicity test results for the Oncorhynchus mykiss embryo viability test. 

Embryo Viability (%) (Mean ± SD) 
Concentration (% v/v) SC2 STE2 NTR2 SCR 

Control 81.1 ± 5.1 90.0 ± 5.8 90.0 ± 12.0 71.1 ± 38.5 

6.25 84.4 ± 16.8 84.4 ± 10.2 86.7 ± 14.5 80.0 ± 24.0 

12.5 76.7 ± 23.3 87.8 ± 8.4 87.8 ± 15.8 85.6 ± 13.9 

25 75.6 ± 18.4 78.9 ± 18.4 85.6 ± 19.2 85.6 ± 13.9 

50 80.0 ± 6.7 84.4 ± 21.2 83.3 ± 20.8 81.1 ± 22.2 

100 80.0 ± 10.0 82.2 ± 18.4 81.1 ± 24.1 85.6 ± 8.4 

Test endpoint 
Embryo Viability 

(% v/v) 
Embryo Viability 

(% v/v) 
Embryo Viability 

(% v/v) 
Embryo Viability 

(% v/v) 

NOEC 100 100 100 100 

LOEC >100 >100 >100 >100 

EC25 >100 >100 >100 >100 

EC50 >100 >100 >100 >100 
NOEC = No Observed Effect Concentration. 
LOEC = Lowest Observed Effect Concentration. 
EC = Effective Concentration. 
SD = Standard Deviation. 
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Table 9. Toxicity test results for the Lemna minor growth inhibition test. 

 Mean ± SD 

  SC2 STE2 NTR2 SCR 

Concentration 
(% v/v) 

Frond Growth  
(No. of Fronds)  

(Mean ± SD) 

Dry Weight 
(mg)         

(Mean ± SD) 

Frond Growth  
(No. of Fronds)  

(Mean ± SD) 

Dry Weight 
(mg)         

(Mean ± SD) 

Frond Growth  
(No. of Fronds)  

(Mean ± SD) 

Dry Weight 
(mg)         

(Mean ± SD) 

Frond Growth  
(No. of Fronds)  

(Mean ± SD) 

Dry Weight 
(mg)         

(Mean ± SD) 
Control 57.5 ± 10.0 4.7 ± 0.9 49.5 ± 15.7 3.6 ± 1.1 69.2 ± 13.5 5.8 ± 1.0 59.2 ± 17.6 4.6 ± 1.4 

1.5 80.5 ± 21.2 5.8 ± 1.5 39.5 ± 2.1 2.8 ± 0.3 64.5 ± 8.0 4.6 ± 0.6 48.0 ± 16.8 3.8 ± 1.8 

3 59.0 ± 10.6 4.1 ± 0.8 41.0 ± 1.4  2.5 ± 0.3 72.5 ± 1.9 5.3 ± 0.7 57.0 ± 15.4 3.9 ± 1.2 

6.1 56.0 ± 14.7 4.1 ± 1.1 48.0 ± 11.9 2.5 ± 1.3 75.2 ± 12.5 5.5 ± 1.4 58.0 ± 14.8 4.4 ± 1.5 

12.1 64.5 ± 8.7 4.8 ± 0.7 53.0 ± 11.2 3.0 ± 0.6 61.0 ± 16.8 4.0 ± 1.2 39.8 ± 6.1 2.8 ± 0.4 

24.3 61.8 ± 6.7 4.6 ± 0.6 52.2 ± 10.2 3.2 ± 0.7 61.5 ± 21.8 3.9 ± 1.5 46.2 ± 4.8 3.4 ± 0.5 

48.5 57.5 ± 3.9 4.6 ± 0.5 70.3 ± 10.4 4.5 ± 0.8 71.8 ± 18.5 4.9 ± 1.4 33.0 ± 3.6* 2.3 ± 0.2* 

97 46.5 ± 2.1 3.9 ± 0.6 55.0 ± 16.2 3.4 ± 1.2 78.8 ± 5.4 5.4 ± 0.4 41.2 ± 5.2 2.9 ± 0.7 

Test endpoint 
Frond Growth 

(% v/v) 
Dry Weight   

(% v/v) 
Frond Growth 

(% v/v) 
Dry Weight   

(% v/v) 
Frond Growth 

(% v/v) 
Dry Weight   

(% v/v) 
Frond Growth 

(% v/v) 
Dry Weight   

(% v/v) 

NOEC 97 97 97 97 97 97 48.5 48.5 

LOEC >97 >97 >97 >97 >97 >97 97 97 

IC25 (95% CL) >97 >97 >97 >97 >97 >97 21.5 (5.9-58.6) 9.8 (1.7-35.3) 

IC50 >97 >97 >97 >97 >97 >97 >97 >97 
Asterisks (*) indicate treatments that are significantly different from the control. 
NOEC = No Observed Effect Concentration. 
LOEC = Lowest Observed Effect Concentration. 
IC = Inhibition Concentration. 
SD = Standard Deviation. 
CL = Confidence Limits 
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Table 10. Toxicity test results for the Pseudokirchneriella subcapitata growth inhibition test. 

Cell Density (x 104  cells/mL) (Mean ± SD) 
Concentration (% v/v) SC2 STE2 NTR2 SCR 

Control 28.8 ± 4.0 29.8 ± 4.3 29.4 ± 5.8 29.1 ± 5.0 

1.48 35.5 ± 2.1 34.5 ± 4.8 36.8 ± 7.1 27.8 ± 4.0 

2.95 35.2 ± 3.3 32.2 ± 3.1 44.5 ± 4.7 27.0 ± 6.0 

5.9 23.8 ± 4.1 48.2 ± 6.7 32.2 ± 7.1 41.0 ± 6.1 

11.9 20.8 ± 3.2* 44.5 ± 4.7 17.8 ± 4.6* 53.5 ± 5.5 

23.8 38.0 ± 6.8 57.8 ± 8.2 13.2 ± 3.0* 68.8 ± 6.6 

47.6 3.25 ± 2.8* 28.8 ± 3.8 11.2 ± 3.3* 26.5 ± 4.5 

95.2 0.0 ± 0.0* 12.0 ± 3.9* 1.5 ± 1.9* 2.8 ± 3.1* 

Test endpoint 
Cell Density       

(% v/v) 
Cell Density       

(% v/v) 
Cell Density       

(% v/v) 
Cell Density       

(% v/v) 

NOEC 5.9 47.6 5.9 47.6 

LOEC 11.9 95.2 11.9 95.2 

IC25 (95% CL) 26.1 (24.5-27.6) 61.7 (52.3-69.0) 11.4 (9.4-14.0) 51.1 (48.3-54.6) 

IC50 (95% CL) 33.0 (30.9-35.1) 84.1 (71.4-95.2) 19.0 (15.0-25.4) 55.4 (51.5-61.2) 
NOEC = No Observed Effect Concentration. 
LOEC = Lowest Observed Effect Concentration. 
IC = Inhibition Concentration. 
SD = Standard Deviation. 
CL = Confidence Limits 
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Table 11. Toxicity test results for the 96-h LC50 Oncorhynchus mykiss test. 

Survival (%) 
Concentration (% v/v) SC2 STE2 NTR2 SCR 

Control 100 100 100 100 

6.25 100 100 100 100 

12.5 100 100 100 100 

25 100 100 100 100 

50 100 100 100 100 

100 100 100 100 100 

Test endpoint (% v/v)       

LC50 >100 >100 >100 >100 
LC = Lethal Concentration 
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Table 12. Toxicity test results for the 48-h LC50 Daphnia magna test. 

Survival (%) 
Concentration (% v/v) SC2 STE2 NTR2 SCR 

Control 100 100 100 100 

6.25 100 100 100 100 

12.5 100 100 100 100 

25 100 100 100 100 

50 100 100 100 100 

100 100 100 100 100 

Test endpoint (% v/v)       

LC50 >100 >100 >100 >100 
LC = Lethal Concentration 
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Table 13. Reference toxicant test results. 

Species Endpoint 
Historical range 
(mean ± 2 SD) 

CV(%) 
Date 
Setup 

Survival (LC50): 2.0 g/L NaCl 1.7 ± 0.7 22 
C. dubia 

Reproduction (IC50): 1.2 g/L NaCl 1.2 ± 0.3 14 
July 2, 
2009 

July 8, 
2009 O.mykiss (embryo) Viability (EC50): 1.0 mg/L SDS 3.3 ± 4.5 69 

June 24, 
2009 L. minor No. Fronds (IC25): 2.8 g/L KCL 2.5 ± 1.1 22 

July 9, 
2009 P. subcapitata Growth (IC50): 32.4 µg/L Zn 17.1 ± 12.0 35 

June 30, 
2009 O.mykiss (juvenile) Survival (LC50): 6.1 mg/L SDS 5.0 ± 1.1 11 

July 10, 
2009 D. magna Survival (LC50): 3.9 g/L NaCl 4.2 ± 0.8 9 
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Ceriodaphnia dubia Summary Sheet 

Client: LC- Start Datame: p- /a4 @%+- 
Work Order No.: 3 9 2 1 1  Set up by: V /3 f &  

Sample Information: 

Sample ID: Sc t 
Sample Date: 4 < /DS 

4 

Date Received: JX 7- /39 
Sample Volume: 9J1.0 L 

Test Organism Infomation: 

Broodstock No.: o 63= CI 
Age of young (Day 0): 423 ( & / , A  IZ-L 
Avg No. young in first 3 broods of previous 7 d: 1 # 
Mortality (%) in previous 7 d: b 

NaCl Reference Toxicant Resufts: 

Reference Toxicant ID: cd $4 
stock Solution ID: O F E / ~ ~ &  
Date Initiated: U W  

u y  r 
7 4  LC50 (95% CL): 2 . 0  c 1.3 ~ . 3 1  
7 4  IC50 (95% CL): 1,L c a 1.~3 

7 4  LC50 Reference Toxicant Mean * 2 SD: 1 4 -  a,? CV (%): - 22 
7 4  IC50 Reference Toxicant Mean * 2 SD: Id2 CV (%): opfl H 

Test Results: Survival 1 Reproduction I 
NoEc %(vhr) I 103 3 , r t  , I 
LOEC %(v&) 7/33 

LC50 %(v/v) (95% CL) 

IC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Reviewed by: F~&J Date reviewed: & Z?/QT 
u 

February 12,2008; Ver. 1.2 Nautjlus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: c Start Date & Time: 
Sample ID: qc. 
Work Order #: 0 9  -W / 

Concentration 

~eviewed by: 
Datemvkwed: 

Hardness* 
Alkalinity* 

Sample Descifption: (-J a 
J / I r 

Comments: 0 ~ % Q S  

control 
, 1 0 0  

8- 

I ~ Q I *  
68  





CETlS Analytical Report Report Date: 19 Jul-09 16:05 (p 1 of 2) 

LinklLink Code: 00-3778-804410921 1 b 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 13-7707-2943 Endpoint: 6d Survival Rate CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16:02 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Sample No: 03-3207-81 09 Code: 332078109 Client: Rescan 

Sample Date: 05 Jul-09 09:30 Material: Mining DischargelRunoff Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 72h Station: SC2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransforrned C > T  Not Run 100 GYB/v \ow #Error 1 NIA 

Fisher ExacffBonferroni-Holm Test 

Control vs Conc-% Test Stat P-Value Decision(O.05) 
Negative Control 1.56 1.0000 1.0000 Non-Significant Effect 

3.12 1.0000 1.0000 Non-Significant Effect 
6.25 1.0000 1.0000 Non-Significant Effect 
12.5 1.0000 1.0000 Non-Significant Effect 
25 1.0000 1.0000 Non-Significant Effect 
50 1.0000 1.0000 Non-Significant Effect 
100 1.0000 1.0000 Non-Significant Effect 

Data Summary 

Cone% Control Type No-Resp Resp Total 
0 Negative Contr 10 0 10 
1.56 10 0 10 

3.12 10 0 10 

6.25 10 0 10 
12.5 10 0 10 

25 10 0 10 
50 10 0 10 

100 10 0 10 

6d Survival Rate Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 
0 Negative Contr 1 1 1 1 1 1 1 1 1 1 

1.56 1 1 1 1 1 1 1 1 1 1 

3.12 1 1 1 1 1 1 1 1 1 1 

6.25 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 1 1 1 
50 1 1 1 1 1 1 1 1 1 1 

100 1 1 1 1 1 1 1 1 1 1 

Analyst: QA: 



CETlS Analytical Report Report Date: 19 Jul-09 16:05 (p 2 of 2) 
LinklLink Code: 00-3778-8044t09211 b 

( Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental I 
Analysis No: 13-7707-2943 Endpoint: 6d Survival Rate CETlS Version: CETISvI 5 .0  
Analyzed: 19 Jul-09 16:02 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Graphics 

Analyst: QA: 



CETIS Analytical Report Report Date: 19 Jul-09 16:05 (p 1 of 2) 
LinklLink Code: 00-3778-804410921 1 b 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 07-1221-6827 Endpoint: Reproduction CETlS Version: CETISvI .5.O 
Analyzed: 19 Jul-09 16:03 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Sample No: 03-3207-81 09 Code: 3320781 09 Client: Rescan 
Sample Date: 05 .lul-09 09:30 Material: Mining DischargelRunoff Project: 

Receive Date: 07 Jul-09 09:00 Source: Rescan 
Sample Age: 72h Station: SC2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Rank C > T Not Run 3.12 6.25 4.416 32.05 22.02% 

Steel Many-One Rank Test 

Control vs Conc-% Test Stat Critical Ties P-Value Decision(5%) 
Negative Control 1.56 86.5 74 3 0.2954 Non-Significant Effect 

3.12 76 74 4 0.0705 Non-Significant Effect 
6.25' 66 74 2 0.0095 Significant Effect 
12.5' 66.5 74 1 0.0107 Significant Effect 
25* 64 74 2 0.0059 Significant Effect 
50* 65 74 2 0.0076 Significant Effect 
1 00' 65 74 1 0.0076 Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 242.9875 34.7125 7 3.069 0.0069 Significant Effect 
Error 814.5 11.3125 72 
Total 1057.488 46.025 79 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.986 18.48 0.2537 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9579 0.0100 Non-normal Distribution 

Reproduction Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiWh 

0 Negative Contr 10 16.3 15.01 17.59 8 19 0.6303 3.335 20.46% 0.0% 
1.56 1 0  13.3 11.47 15.13 5 20 0.8911 4.715 35.45% 18.4% 
3.12 10 12.8 11.59 14.01 9 19 0.5896 3.12 24.37% 21.47% 

6.25 10 10.9 9.302 12.5 2 15 0.7789 4.122 37.81% 33.13% 

12.5 10 11.6 10.91 12.29 9 14 0.3357 1.776 15.31% 28.83% 

25 10 10.9 9.812 11.99 6 14 0.5304 2.807 25.75% 33.13% 

50 10 11.1 9.841 12.36 6 16 0.6137 3.247 29.25% 31.9% 

100 10 11.2 10.05 12.35 4 14 0.562 2.974 26.55% 31.29% 

Rank Transformed Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff% 

0 Negative Contr 10 65.1 57.13 73.07 9.5 77.5 3.884 20.55 31.57% 0.0% 
1.56 10 46.65 35.55 57.75 3 80 5.411 28.63 61.37% 28.34% 
3.12 10 43.55 34.91 52.19 14.5 77.5 4.212 22.29 51.18% 33.1% 

6.25 10 35.15 25.87 44.43 1 65.5 4.523 23.94 68.09% 46.01% 
12.5 10 35.15 29.26 41.04 14.5 56 2.871 15.19 43.21% 46.01% 

25 10 31.25 23.75 38.75 4.5 56 3.656 19.35 61.91% 52.0% , 

50 10 33 24.5 41.5 4.5 69 4.141 21.91 66.39% 49.31% 
100 10 34.15 27.44 40.86 2 56 3.273 17.32 50.71% 47.54% 

Analyst: 



CETIS Analytical Report Report Date: 19 Jul-09 16:05 (p 2 of 2) 
LinklLink Code: 00-3778-804410921 1 b 

Analyst: QA: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 07-1 221-6827 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16:03 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Detail 

Cone% Control Type Rep I Rep 2 Rep3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Contr 19 19 18 18 18 17 17 15 14 8 

1.56 20 19 16 16 15 12 11 10 9 5 
3.12 19 15 14 14 14 13 11 10 9 9 

6.25 15 14 14 14 13 12 9 9 7 2 

12.5 14 14 14 11 11 11 11 11 10 9 
25 14 14 13 13 12 11 10 8 8 6 
50 16 14 13 13 12 12 10 8 7 6 

100 14 14 13 13 12 12 10 10 10 4 

Graphics 

25- 40. 
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0 1.56 3.12 6.25 12.5 25 50 100 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 

Conc0/o Ranki i  



CETIS Analytical Report Report Date: 19 Jul-09 16:05 (p 1 of 2) 
LinklLink Code: 00-3778-804410921 1 b 

( Ceriodaphnia 7-d Survival and Reproduction Test Nautilus ~ n v i r o n m e q  

1 Analysis No: 12-2531 -6640 Endpoint: Reproduction 
Analyzed: 19 Jul-09 16:04 Analysis: Nonlinear Regression 

CETIS Version: CETISv1 .5.O 

Official Results: Yes 

Sample No: 03-3207-81 09 Code: 3320781 09 

Sample Date: 05 Jul-09 09:30 Material: Mining DischargelRunoff 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 72h Station: SC2 

Client: Rescan 
Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Log-Logistic EV [Y=A/(l+(X/D)AC)] None None Normal [W=l] Off [Y*=Y] 

1 Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
54 -1 34 274.4 0.1858 Yes 0.437 3.283 0.8213 Non-Significant Lack of Fit 

I I 

Point Estimates 

%Effect Conc-% 95% LCL 95% UCL 
SNEC 0.358 0.0003647 23.81 
10 0.00184 NIA 3.963 
15 0.04612 9.052E-10 14.08 
20 0.5215 0.00132 25.57 
25 3.866 0.265 36.46 
40 482.5 3.017 39580 
50 8122 1.03 64080000 

I Regression Parameters I 
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 

A 16.33 1.063 14.21 18.45 15.36 0.0000 Significant Parameter 
0.1 436 0.092 -0.03959 0.3268 1.561 0.1 226 Non-Significant Parameter 
81 22 32450 -56490 72740 0.2503 0.8030 Non-Significant Parameter 

I ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) - 
Model 218.2689 109.1345 2 10.01 0.0001 Significant 
Lack of Fit 24.71856 4.943712 5 0.437 0.8213 Non-Significant 

Pure Error 814.5 11.3125 72 

Residual 839.2186 10.89894 77 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.986 18.48 0.2537 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9588 0.01 14 Normal Distribution 

Reproduction Summary 

Conc-% Control Type 
0 Negative Control 
1.56 
3.12 
6.25 
12.5 

Count 
10 

Calculated Variate 

Mean Min Max Std Err Std Dev CV% Diff10 
16.3 8 19 0.6193 3.335 20.46% 0.0% 

Analyst: QA: 



CETIS Analytical Report Report Date: 19 Jul-09 16:05 (p 2 of 2) 
LinklLink Code: 00-3778-8044/09211 b 

Analyst: QA: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 12-2531 -6640 Endpoint: Reproduction CETlS Version: CETISvI .5.0 
Analyzed: 19 Jul-09 16:04 Analysis: Nonlinear Regression Official Results: Yes 

Reproduction Detail 

Cone% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Control 17 15 18 19 14 8 18 18 19 17 
1.56 9 5 15 10 I 1  12 20 19 16 16 
3.12 15 14 9 14 14 9 19 10 11 13 
6.25 9 14 . 15 9 14 14 7 2 13 12 
12.5 9 11 11 11 11 14 10 14 11 14 

25 12 14 13 8 13 8 14 11 10 6 
50 12 7 6 13 16 12 13 14 8 10 

100 12 14 10 10 14 13 4 13 10 12 

Graphics 

10 
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Ceriodaphnia dubia Summary Sheet 

Client: fk5+=~~- 
Work Order No.: osr[ I 

Start Datenime: -To\, d s/m p \ too 

Set up by: 9-Q 
S7'L 

Sample Information: 

Sample ID: STE 3, 

Sample Date: 3dA., 5 / a q  

Date Received: - 
Sample Volume: d~" . q,g c 

Test Organism Information: 

Broodstock No.: 0 (03="f 

Age of young (Day 0): LJq (4;; \2-\> 

Avg No. young in first 3 broods of previous 7 d: 1 & 
Mortality (Oh) in previous 7 d: L 

Individual female # used 28 young on test day ~ L , s  3, 3 1 , {  3 L 3.7, 9 , Y' 1 
J * I  d 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: &A 44 
Stock Solution ID: -&bq 
Date Initiated: Zr--AL, - Z/W 

7-d LC50 Reference Toxicant Mean _+ 2 SD: I - - +  :& 0.3 CV (%): 2°C. 
7-d IC50 Reference Toxicant Mean _+ 2 SD: \.I- 5 0,3 CV (%): Be-\; \e( 

Test Results: 

Reviewed by: 

July 29, 2009; Ver. 1.3 

Date reviewed: h-yy qdo9 

Nautilus Environmental 
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CETlS Analytical Report Report Date: 13 Aug-09 13:27 (p 1 of 2) 

LinklLink Code: 02-6684-895010921 1 -STE2 

Ceriodaphnia 7-d Sunrival and Reproduction Test Nautilus Environmental 

Analysis No: 16-7538-4546 Endpoint: 7d Survival Rate CETlS Version: CETISv1.5.0 
Analyzed: 13 Aug-09 13:23 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Run No: 19-6714-0337 Test Type: Reproduction-Survival (7d) Dil Water: Perrier Water 
Start Date: 08 Jul-09 16:OO Protocol: EPAl821lR-02-013 (2002) Brine: 

Ending Date: Species: Ceriodaphnia dubia 
Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 
Sample Date: 05 Jul-09 13:15 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 75h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransforrned NIA 

Fisher ExactIBonferroni-Holm Test 

Control vs Conc-% Test Stat P-Value Decision(O.05) 
Negative Control 1.6 1.0000 1.0000 Non-Significant Effect 

3.13 1.0000 1.0000 Non-Significant Effect 
6.25 1.0000 1.0000 Non-Significant Effect 
12.5 1.0000 1.0000 Non-Significant Effect 
25 1.0000 1.0000 Non-Significant Effect 
50 1.0000 1.0000 Non-Significant Effect 
100 1.0000 1.0000 Non-Significant Effect 

Test Acceptability 

Attribute Acceptability Range Test Stat Overlap Decision 
Control Resp 0.8 - NL 1 Yes Passes acceptability criteria 

Data Summary 

Conc-% Control Type No-Resp Resp Total 
0 Negative Contr 10 0 10 

1.6 10 0 10 

3.13 10 0 10 

6.25 10 0 10 

12.5 10 0 10 
25 10 0 10 

50 10 0 10 

100 10 0 10 

7d Survival Rate Detail 

Conc-% Control Type Rep I Rep 2 Rep3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Negative Contr 1 1 1 1 1 1 1 1 1 1 

1.6 1 1 1 1 1 1 1 1 1 1 

3.13 1 1 1 1 1 1 1 1 1 1 

6.25 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 1 1 1 
50 1 1 1 1 1 1 1 1 1 1 

100 1 1 1 1 1 1 1 1 1 1 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 18:02 (p 1 of 2) 
LinklLink Code: 02-6684-895010921 1 -STE2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 03-41 62-71 41 Endpoint: Reproduction CETlS Version: CETISv1 5 0 
Analyzed: 26 Aug-09 18 01 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 19-6714-0337 Test Type: Reproduction-SurvlvaI(7d) Dil Water: Perr~er Water 
Start Date: 08 Jul-09 16 00 Protocol: EPAl821 IR-02-013 (2002) Brine: 
Ending Date: Species: Cer~odaphn~a dubia 
Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 
Sample Date: 05 Jul-09 13 15 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09 00 Source: Rescan 
Sample Age: 75h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T Not Run 100 * JY'r,ao #Error 1 27 42% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negatlve Control 1 6 0 2579 2 386 3 702 0 7986 Non-S~gnificant Effect 

3 13 0 4512 2 386 3 702 0 7264 Non-S~gnrficant Effect 
6 25 0 51 57 2 386 3 702 0 6999 Non-S~gn~ficant Effect 
12 5 0 1934 2 386 3 702 0 81 99 Non-S~gn~ficant Effect 
25 1 096 2 386 3 702 0 4322 Non-Signrficant Effect 
50 1 483 2 386 3 702 0 2661 Non-Slgnlficant Effect 
100 1 869 2 386 3 702 0 1426 Non-Sign~ficant Effect 

Test Acceptability 

Attribute Acceptability Range Test Stat Overlap Decision 
Control Resp 15-NL 13 5 Yes Falls acceptab~l~ty criter~a 
PMSD 0 1 3 - 0 4 7  0 2742 Yes Passes acceptability crrter~a 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 76 1875 10 88393 7 0 9046 0 5079 Non-Significant Effect 
Error 866 3 12 03194 72 
Total 942 4875 22.91 587 79 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equalrty of Varrance 8 593 18 48 0 2832 Equal Var~ances 
D~str~but~on Shap~ro-Wilk Normal~ty 0 9729 0 0874 Normal Distrlbut~on 

Reproduction Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% D i m  
0 Negatlve Contr 10 13 5 1206 1494 4 17 0 7029 3 719 27 55% 0 0% 

1 6  10 13 1 1151 1469 4 17 0 7738 4 095 31 26% 296% 

3 13 10 12 8 11 99 1361 9 17 ' 03964 2098 1639% 518% 
6 25 10 12 7 1146 1394 8 16 06045 3199 2519% 593% 

12 5 10 13 2 1208 1432 9 18 0 5477 2 898 21 96% 2 22% 

25 10 11 8 10 2 13 4 6 18 07807 4131 3501% 1259% 
50 10 11 2 9458 1294 7 22 08489 4492 4011% 1704% 

100 10 10 6 9701 115  6 14 0 4383 2 319 21 88% 21 48% 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 ~ug-09  18:oz (p 2 of 2) 
Lin WLink Code: 02-6684-895010921 1 -STEP 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 03-41 62-71 41 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 18:Ol Analysis: Parametric-Control vs Treatments Official Results: Yes 

Reproduction Detail 

Conc-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep 5 Rep 6 Rep7 Rep8 Rep 9 Rep 10 
0 Negative Contr 17 16 15 15 15 15 14 13 11 4 

Graphics 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 ~ug-09  18:02 (p I of 2) 
Lin klLink Code: 02-6684-895010921 1 -STEP 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 10-7757-5725 Endpoint: Reproduction CETlS Version: CETISvI .5.0 
Analyzed: 26 Aug-09 18:OO Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Test Run No: 19-6714-0337 Test Type: Reproduction-Survival (7d) Dil Water: Perrier Water 
( Start Date: 08 Jul-09 16:OO Protocol: EPN821lR-02-013 (2002) Brine: I 
Ending Date: 
Duration: NIA 

Species: Ceriodaphnia dubia 
Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul 
Sample Date: 05 Jul-09 13:15 Material: Water Sample 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 75h Station: STE 2 

Client: Rescan 
Project: 

Linear lnterpolation Options 

I X Transform Y Transform Seed Resamdes EXD 95% CL Method I 
Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Test Acceptability 

Attribute Acceptability Range Test Stat Overlap Decision 

Control Resp 15- NL 13.5 Yes Fails acceptability criteria 

% Effect Conc-% 95% LCL 95% UCL 
5 13.12 0.348 56.25 
10 20.1 1 0.817 93.92 
15 36.45 1.449 NIA 
20 79.43 12.43 NIA 
25 > 100 NIA NIA 
40 > 100 NIA NIA 
50 > 100 NIA NIA 

I Reproduction Summary 

Control Type Count 
Negative Control 10 

Calculated Variate 

Mean 
13.5 
13.1 
12.8 
12.7 
13.2 
11.8 
11.2 
10.6 

Min 
4 
4 
9 
8 
9 
6 
7 
6 

Max Std Err 
0.6907 
0.7604 
0.3895 
0.594 
0.5382 
0.7671 
0.8341 
0.4306 

Std Dev 
3.719 
4.095 
2.098 
3.199 
2.898 
4.131 
4.492 
2.319 

Reproduction Detail 

Conc-o/n ' Control Type Rep 1 Rep 2 Rep 3 Rep4 'Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Negative Control 4 15 16 15 17 14 15 15 13 11 

Analyst: QA: 
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CETlS Analytical Report Report Date: 19 Jut-09 16118 (p 1 of 2) 

LinWLink Code: 20-1 336-944410921 1cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 16-4344-01 81 Endpoint: 6d Survival Rate CETlS Version: CETISvI .5.0 
Analyzed: 19 Jul-09 16:16 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Sample No: 08-7470-6538 Code: 874706538 Client: Rescan 
Sample Date: 05 Jul-09 1515 Material: Mining DischargelRunoff Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 45h Station: NTR2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 100 @b$>low #Error 1 NIA 

Fisher ExacffBonferroni-Holm Test 

Control vs Conc-YO Test Stat P-Value Decision(O.05) 
Negative Control 1.56 1.0000 1.0000 Non-Significant Effect 

3.12 1.0000 1.0000 Non-Significant Effect 
6.25 1.0000 1.0000 Non-Significant Effect 
12.5 1.0000 1.0000 Non-Significant Effect 
25 1.0000 1.0000 Non-Significant Effect 
50 1.0000 1.0000 Non-Significant Effect 
100 1.0000 1.0000 Non-Significant Effect 

Data Summary 

Conc-% Control Type No-Resp Resp Total 
0 Negative Contr 10 0 10 
1.56 10 0 10 

3.12 10 0 10 
6.25 10 0 10 

12.5 10 0 10 
25 10 0 10 

50 10 0 10 

100 10 0 10 

6d Survival Rate Detail 

Conc-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Contr 1 1 1 1 1 1 1 1 1 1 

1.56 1 1 1 1 1 1 1 1 1 1 

3.12 1 1 1 1 1 1 1 1 1 1 

6.25 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 1 1 1 

50 1 1 1 1 1 1 1 1 1 1 
100 1 1 1 1 1 1 1 1 1 1 

Analyst: QA: 



CETlS Analytical Report Report Date: 19 JUI-09 16:18 (p 2 of 2) 
LinWLink Code: 20-1 336-944410921 I cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 16-4344-01 81 Endpoint: 6d Survival Rate CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16: 16 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Graphics 

CETIS" v1.5.OD Analyst: QA: 



CETlS Analytical Report Report Date: 19 Jul-09 16:18(p 1 of 2) 

LinWLink Code: 20-1 336-944410921 I cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 17-2487-9352 Endpoint: Reproduction CETlS Version: CETISvI .5.0 
Analyzed: 19 Jul-09 16:16 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Sample No: 08-7470-6538 Code: 874706538 Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Mining DischargeIRunoff Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 45h Station: NTR2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 1.56 3.12 2.206 64.1 13.33% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.56 2.107 2.386 2.719 0.0908 Non-SignificantEffect 

3.12* 6.056 2.386 2.719 0.0000 SignificantEffect 
6.25' 4.125 2.386 2.719 0.0003 SignificantEffect 
12.5' 5.354 2.386 2.719 0.0000 SignificantEffect 
25* 5.53 2.386 2.719 0.0000 Significant Effect 
50* 5.705 2.386 2.719 0.0000 Significant Effect 
100' 5.968 2.386 2.719 0.0000 SignificantEffect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 438.3875 62.62679 7 9.649 0.0000 Significant Effect 
Error 467.3 6.490278 72 
Total 905.6875 69.1 1707 79 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 15.69 18.48 0.0281 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9759 0.1 359 Normal Distribution 

Reproduction Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiWh 
0 Negative Contr 10 20.4 19.79 21.01 17 22 0.2981 1.578 7.73% 0.0% 

1.56 10 18 17.18 18.82 15 2 1 0.3984 2.108 11.71% 11.76% 
3.12 10 13.5 12.97 14.03 12 15 0.2559 1.354 10.03% 33.82% 

6.25 10 15.7 15.07 16.33 12 17 0.3092 1.636 10.42% 23.04% 

12.5 10 14.3 13.1 15.5 9 19 0.5845 3.093 21.63% 29.9% 

25 10 14.1 13.09 15.11 10 18 0.4916 2.601 18.45% 30.88% 

50 10 13.9 12.54 15.26 9 19 0.6634 3.51 25.25% 31.86% 

100 10 13.6 12.27 14.93 9 19 0.6498 3.438 25.28% 33.33% 

Analyst: QA: 



CETlS Analytical Report Report Date: 19 JUI-09 16:18 (p 2 of 2) 

LinklLink Code: 20-1336-944410921 1 cNTR2 

Ceriodaphnia 7-d Sunrival and Reproduction Test Nautilus Environmental 

Analysis No: 17-2487-9352 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16:16 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Reproduction Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Contr 22 22 2 1 2 1 21 2 1 21 19 19 17 

50 19 18 16 15 15 15 12 11 9 9 
100 19 16 16 16 15 14 12 10 9 9 

Graphics 

Analyst: Q A: 



CETlS Analytical Report Report Date: 19 Jul-09 16:18 (p 1 of 2) 
LinWLink Code: 20-1 336-944410921 1 cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 1 1-1450-8739 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16: 17 Analysis: Nonlinear Regression Official Results: Yes 

Sample No: 08-7470-6538 Code: 874706538 Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Mining DischargelRunoff Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 45h Station: NTR2 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Log-Logistic EV [Y=A/(I +(X/D)"C)] None None Normal pN=l] Off [Y*=V] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
83 -117.7 241.6 0.3686 Yes 2.777 3.283 0.0238 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
SNEC 0.04807 0.0001 745 1.242 
10 0.007832 4.004E-07 0.4374 
15 0.1227 0.001631 2.091 
20 0.9735 0.09765 6.272 
25 5.387 1.618 16.06 
40 332.3 35.2 . 2676 
50 3705 86.48 158800 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 20.44 0.8052 18.84 22.05 25.39 0.0000 Significantparameter 
C 0.1681 0.05738 0.05389 0.2824 2.931 0.0045 Significant Parameter 
D 3705 681 0 -9855 17270 0.5441 0.5879 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 348.2759 174.138 2 24.06 0.0000 Significant 
Lack of Fit 90.1 116 18.02232 5 2.777 0.0238 Non-Significant 

6.490278 72 Pure Error 467.3 

Residual 557.41 16 7.2391 12 77 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 15.69 18.48 0.0281 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9804 0.2583 Normal Distribution 

Reproduction Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% DiVh 
0 Negative Control 10 20.4 17 22 0.293 1.578 7.73% 0.0% 
1.56 10 18 15 2 1 0.3915 2.108 11.71% 11.76% 
3.12 10 13.5 12 15 0.2514 1.354 10.03% 33.82% 
6.25 10 15.7 12 17 0.3039 1.636 10.42% 23.04% 
12.5 10 14.3 9 19 0.5744 3.093 21.63% 29.9% 
25 10 14.1 10 18 0.483 2.601 18.45% 30.88% 
50 10 13.9 9 19 0.6518 3.51 25.25% 31.86% 
100 10 13.6 9 19 0.6385 3.438 25.28% 33.33% 

Analyst: QA: 



CETlS Analytical Report Report Date: 19 JUI-09 16:18 (p 2 of 2) 
LinklLink Code: 20-1 336-944410921 1cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 11 -1450-8739 Endpoint: Reproduction CETIS Version: CETISvI .5.0 
Analyzed: 19 Jul-09 16: 17 Analysis: Nonlinear Regression Official Results: Yes 

Reproduction Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Control 21 2 1 19 2 1 22 17 19 2 1 22 2 1 

Graphics 

. - - - -  ~ . . . ~  - - - -  . . * ~ ~ ~ - - - - -  . 0 . .  
m . .  

Reproduction 

Analyst: QA: 



Cdodbphnja dub& Summary Sheet 

Client: eC0- start Date/Time: k . k  / 0 4 ~  I S Y . ~ ~  

Work Order No.: 3 7  7 1 1  Set up by: V / 3  * 

Sample Infonnabion: 

Sample ID: S C e  
Sample  ate 74 5- fa9 - 
Date Received: 
Sample Volume: 

Test Organism Information: 

Broodstock No.: 0 6333 C1 
Age of young (Day 0): 42J (t$IIn It-L) 
Avg No. young in first 3 broods of previous 7 d: 
Mortality (%) in previous 7 d: a 

s " t , % , f i ~ & , b " , ~ ( ,  Clr.bT (& 
I - r ,. [ I  . b  

NaCl Refemnce Toxicant RewlEs: 

Reference Toxicant ID: cd ~ v '  
stock Solution ID: OF.N~O# 
Date Initiated: 

7 4  LC50 (95% C.L): 
7 4  IC50 (95% CL): 1 . t  C 1.3 - 1.43 
7 4  LC50 Reference Toxicant Mean k 2 SD: I.? 9 3 3  CV (%): 2t 
7 4  IC50 Reference Toxicant Mean 2 2 SD: 142 sd.3 CV (%): W H a ? "  

Test Results: Sunrival Reproduction 

NOEC %(vhr) ( 0 3  L F , ~  

Reviewed by: Date reviewed: k.;f - .2?/;/04 

February 12,2008; Ver. 1.2 Nautilus Emn'mnmsntal 







CETlS Analytical Report Report Date: 19 Jul-09 15:54 (p 1 of 2) 

LinkILink Code: 12-2686-5825109211 a 

I Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental I 
Analysis No: 20-8693-5397 Endpoint: 6d Survival Rate CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 15:51 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Sample No: 04-7366-0763 Code: 473660763 Client: Rescan 
Sample Date: 05 Jul-09 11:15 Material: Mining DischargelRunoff Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 71 h Station: SCR 

I Data Transform Zeta Alt HVD Monte Carlo NOEL LOEL TOEL TO PMSD <. 
Untransforrned C > T  Not Run 100 0 #Error 1 NIA 
ppppp 1 Fisher ExacVBonferroni-Holm Test 

Control vs Conc-% Test Stat P-Value Decision(0.05) 
Negative Control 1.56 1.0000 1.0000 Non-Significant Effect 

3.12 1.0000 1.0000 Non-Significant Effect 
6.25 1.0000 1.0000 Non-Significant Effect 
12.5 1.0000 1.0000 Non-Significant Effect 
25 1.0000 1.0000 Non-Significant Effect 
50 1.0000 1.0000 Non-Significant Effect 
100 1.0000 1.0000 Non-Significant Effect 

1 ~ a t a  Summary I 
Cone% Control Type No-Resp Resp Total 
0 Negative Contr 10 0 10 

1.56 10 0 10 
3.12 10 0 10 

6.25 10 0 10 

12.5 10 0 10 
25 10 0 10 

50 10 0 10 
100 10 0 10 

6d Survival Rate Detail 

Conc-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Negative Contr 1 1 1 1 1 1 1 1 1 1 

Analyst: QA: 
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CETlS Analytical Report Report Date: 26 Aug-09 17:49 (p I of 2) 
LinWLink Code: 12-2686-582510921 1 a 

Ceriodaphnia 7-d Suwival and Reproduction Test Nautilus Environmental 

Analysis No: 21-3243-4406 Endpoint: Reproduction CETlS Version: CETISvI .5.O 
Analyzed: 26 Aug-09 17:49 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Test Run No: 10-3678-0249 Test Type: Reproduction-Survival (7d) Dil Water: 
Start Date: 08 Jul-09 10:45 Protocol: ECIEPS 1 IRMI21 Brine: 
Ending Date: 14 Jul-09 12:45 Species: Ceriodaphnia dubia 
Duration: 6d 2h Source: 

Sample No: 04-7366-0763 Code: 473660763 Client: Rescan 
1 Sample Date: 05 Jul-09 13:15 Material: Mining DischargelRunoff Project: 1 
I Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 69h Station: SCR 

Data Transform Zeta . Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Rank C > T Not Run 12.5 25 17.68 8 25.23% 

Steel Many-One Rank Test 

Control vs Conc-YO Test Stat Critical Ties P-Value Decision(5%) 
Negative Control 1.56 89 74 2 0.3774 Non-Significant Effect 

3.12 83.5 74 2 0.2099 Non-Significant Effect 
6.25 102 74 1 0.8088 Non-Significant Effect 
12.5 102.5 74 2 0.821 1 Non-Significant Effect 
25' 70 74 2 0.0229 Significant Effect 

I 

50* 65 74 1 0.0076 Significant Effect 
1 OO* 55 74 0 0.0005 Significant Effect 
---- 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 1829.75 261.3929 7 19.97 0.0000 Significant Effect 

I Error 942.2 13.0861 1 72 
Total 2771.95 274.479 79 

- -  - I ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 39.57 18.48 0.0000 Unequal Variances 
Distribution Shapiro-Wilk Normality 0.9776 0.1730 Normal Distribution 

Reproduction Summary 

Conc-% Control Type Count Mean 95%LCL 95% UCL Min Max Std Err Std Dev CV% DiVh 

0 Negative Contr 10 15.3 13.64 16.96 11 24 0.807 4.27 27.91% 0.0% 

50 10 5.3 3.272 7.328 0 15 0.9882 5.229 98.66% 65.36% 

100 10 0.2 -0.04524 0.4452 0 2 0.1 195 0.6325 316.2% 98.69% 

Rank Transformed Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiVh 

0 Negative Contr 10 57.3 50.73 63.87 34.5 80 3.2 16.93 29.55% 0.0% 

I I 

000-089-1 50-1 CETISTM v1.5.OD Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 17:49 (p 2 of 2) 
LinWLink Code: 12-2686-582510921 1 a 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 21 -3243-4406 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 17:49 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Detail 

Cone-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Negative Contr 24 20 19 14 14 14 13 13 I I 11 
1.56 18 17 17 16 13 12 11 8 6 5 
3.12 15 15 14 12 12 12 I I I I 11 10 
6.25 16 16 15 15 15 15 13 12 9 9 

12.5 16 16 15 15 14 14 14 11 11 11 
25 16 13 12 12 11 10 8 6 2 2 
50 15 13 6 6 6 4 3 0 0 0 
100 2 0 0 0 0 0 0 0 0 0 
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Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 17:49 (p 1 of 2) 
LinWLink Code: 12-2686-582510921 1 a 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 14-6821 -2677 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
I Analyzed: 26 Aug-09 17:48 Analysis: Nonlinear Regression Official Results: Yes I 
Test Run No: 10-3678-0249 Test Type: Reproduction-Survival (7d) 
Start Date: 08 Jul-09 10:45 Protocol: ECIEPS IlRM/21 

Dil Water: 
Brine: 

I Ending Date: 14 Jul-09 12:45 Species: Ceriodaphnia dubia 
Duration: 6d 2h Source: 

Sample No: 04-7366-0763 Code: 473660763 Client: Rescan 
Sample Date: 05 Jul-09 1 3: 1 5 Material: Mining DischargelRunoff 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 69h Station: SCR 

Project: 

1 Non-Linear Regression Options 1 
Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Cumulative Log-Normal EV [Y=A*(I- Q(log(X/D)lC))] None None Normal [W=1] Off y = Y ]  

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
12 -142.1 290.5 0.6200 No 1.293 3.283 0.2765 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
1 SNEC 5.463 NIA 15.32 
15 11.6 NIA 17.52 
20 1.5.95 NIA 22.36 
25 19.26 8.752 26.23 

40 27.99 20.72 35.75 
50 34.06 26.92 42.49 

I Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 13.46 0.5575 12.35 14.57 24.15 0.0000 Significantparameter 
C 0.651 8 0.162 0.3292 0.9745 4.022 0.0001 Significant Parameter 
D 38.1 4.485 29.17 $47.03 8.494 0.0000 Significantparameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 

Model 1745.157 872,5784 2 65.44 0.0000 Significant 

Lack of Fit 84.59325 16.91865 5 1.293 0.2765 Non-Significant 

Pure Error 942.2 13.0861 1 72 

Residual 1026.793 1 3.33498 77 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 39.57 18.48 0.0000 Unequal Variances 

1 Distribution Shapiro-Wilk Normality 0.9621 0.0180 Normal Distribution I 
Reproduction Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% Di Wh 
0 Negative Control 10 15.3 11 24 0.7929 4.27 27.91% 0.0% 
1.56 10 12.3 5 18 0.8843 4.762 38.72% 19.61% 
3.12 10 12.3 10 15 0.3281 1.767 14.37% 19.61% 
6.25 10 13.5 9 16 0.4971 2.677 19.83% 11.76% 
12.5 10 13.7 11 16 0.3719 2.003 14.62% 10.46% 
25 10 9.2 2 16 0.8657 4.662 50.67% 39.87% 
50 10 5.3 0 15 0.971 5.229 98.66% 65.36% 
100 10 0.2 0 2 0.1 174 0.6325 316.2% 98.69% 

000-089-1 50-1 CETISm v1.5.OD Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 17:49 (p 2 of 2) 

LinklLink Code: 12-2686-582510921 1 a 

Analyst: QA: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 14-6821-2677 Endpoint: Reproduction CETlS Version: CETtSv1.5.0 
Analyzed: 26 Aug-09 17:48 Analysis: Nonlinear Regression Official Results: Yes 

Reproduction Detail 

Conc-O/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Negative Control 14 19 20 24 13 11 11 13 14 14 

1.56 6 17 17 16 12 11 8 5 13 18 
3.12 12 12 10 11 11 12 11 15 14 15 
6.25 15 16 15 12 9 13 16 15 15 9 
12.5 15 11 14 16 14 15 16 11 14 11 

25 10 13 12 12 2 11 2 16 6 8 
50 13 6 15 6 3 0 0 4 6 0 

100 0 0 0 0 0 0 0 0 0 2 
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APPENDIX B - Oncorhynchus mykiss embryo Toxicity Test Data 

 
 

  

























































 

APPENDIX C - Lemna minor Toxicity Test Data 

 
 

  



Lemna minor Summary Sheet 

Client: k c o - n  
Work Order No.: 0 9 2 \ 0  

Start Date: s4L. -'F /'ocq 

Setup by: WT- 

Sample Information: 

Sample ID: ~~ 
Sample Date: TOL. - 5/2-7 

Date Received: - T & ~  -& / z ~ - $  - 
Sample Volume: q\r 1eL 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 
>8X growth in APHA?: 

KC1 Refe'rence Toxicant Results: 

Reference Toxicant ID: ~ k 4  0 

Date Initiated: Tde& 24 /zooq 

7-d NO. of Fronds IC25 (95% CL): a . ~  (' 0.9- .+ c x , i ~  \4ci 

7-d No. Fronds IC25 Reference Toxicant Mean 2 2 SD: d .  5 f \ .  cv (%): aa;$ 

Test Results: 

Reviewed by: @ 

NOEC %(v/v) 

LOEC %(v/v) 

IC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Date reviewed: & W / W  

August 14, 2009; Ver. 1 .I 

Number of Fronds 

47 
,=44 
> q q  
>? "3- 

Nautilus Environmental 

Dry Weight 
(3% 

>47- 
> 97- 

b q q .  





Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 
w 

Client: Rescan 
Sample ID: Z5cz 
Work Order #: O9 21 0 

Start Date: July 7 107 
Termination Date: July /a Lj 

Test set up by: ART / 

Comments: 

Reviewed by: Date Reviewed: &A+ v U/- , 

Version 1.0 Issued June 26, 2006 Nautilus Environmental , 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: Rescan 
Sample ID: 56% 
Work Order #: o ~ & . I ~  

Start Date: July 7 /a $ 
Termination Date: July I // a4 

Test set up by: ART I 

Comments: 

Reviewed by: Date Reviewed: & V U / S ~  

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7 4  Lemna minor Weight Data Sheet 

Client: Rescan Start Date: July 7 /O 5 
Sample ID: scz Termination Date: July (q '/,, q 
Work Order #: & ? L I D  / 

Comments: 

Reviewed by: i%=++-" Date Reviewed: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 





CETlS Analytical Report Report Date: 25 Aug-09 10:04 (p 1 of 2) 

LinkILink Code: 08-4576-880210921 0-SC2 
-- - 

1 Lemna Growth Inhibition Test Nautilus ~ n v i r o L n t 4  
--- - - - -  - - - - 

Analysis No: 17-7688-6623 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 10:02 Analysis: Parametric-Control vs Treatments r Official Results: Yes 

Test Run No: 09-9927-01 91 Test Type: Lemna Growth 
Start Date: 07 Jul-09 Protocol: EClEPS 1lRM137 
Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Dil Water: Laboratory Water 
Brine: 

Sample No: 13-2840-0030 Code: SC2-July Client: Rescan 

Sample Date: 05 Jul-09 09:30 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 38h Station: SC2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 97 6C#>G #Error 1.031 34.43% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision@%) 
Negative Control 1.5 -2.884 2.482 19.8 1.0000 Non-Significant Effect 

3.05 -0.1881 2.482 19.8 0.9158 Non-Significant Effect 
6.1 0.1881 2.482 19.8 0.8219 Non-Significant Effect 
12.1 -0.8776 2.482 19.8 0.9858 Non-Significant Effect 
24.2 -0.5328 2.482 19.8 0.9632 Non-Significant Effect 
48.5 0 2.482 19.8 0.8750 Non-Significant Effect 
97 1.379 2.482 19.8 0.3144 Non-Significant Effect 

1 ANOVA Table I 
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 2615.969 373.7098 7 2.937 0.0227 Significant Effect 
Error 3053.75 127.2396 24 
Total 5669.719 500.9494 3 1 

I ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 15.12 18.48 0.0344 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9647 0.3661 Normal Distribution 

Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiWh 
0 Negative Contr 4 57.5 53.64 61.36 46 70 1.88 9.95 17.3% 0.0% 

1.5 4 80.5 72.27 88.73 56 104 4.013 21.24 26.38% -40.0% 

3.05 4 59 54.91 63.09 49 72 1.994 10.55 17.88% -2.61% 
6.1 4 56 50.29 61.71 47 78 2.782 14.72 26.29% 2.61% 
12.1 4 64.5 61.11 67.89 56 73 1.651 8.737 13.55% -12.17% 
24.2 4 61.75 59.17 64.33 54 70 1.257 6.652 10.77% -7.39% 
48.5 4 57.5 56 59 54 63 0.7319 3.873 6.74% 0.0% 

97 4 46.5 45.69 47.31 44 49 0.3934 2.082 4.48% 19.13% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 10:05 (p 2 of 2) 
LinklLink Code: 08-4576-8802109210-SC2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 17-7688-6623 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 10:02 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 70 59 55 46 

104 91 71 56 1.5 
3.05 72 63 52 49 
6.1 78 50 49 47 
12.1 73 71 58 56 
24.2 70 63 60 54 
48.5 63 57 56 54 
97 49 47 46 44 

Graphics 
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Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:32 (p 1 of 2) 
LinkILink Code: 1 5-3856-226610921 O-SC2H 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 19-5254-6409 Endpoint: Frond Count CETlS Version: CETISvI 5.0 
Analyzed: 26 Aug-09 10:32 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Test Run No: 09-2067-6875 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1IRMI37 Brine: 

Ending Date: 14 Jul-09 Species: Lemna minor 
Duration: 7d Oh Source: In-House Culture 

Sample No: 09-4281-881 0 Code: SC2-JuI Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: SC2 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates 

%Effect Conc-% 95% LCL 95% UCL 
5 57.13 N/A 62.67 
10 68.93 NIA 79.66 
15 83.12 NIA 103.1 
20 > 97 N/A N/A 
25 > 97 NIA NIA 
40 > 97 NIA NIA 
50 > 97 N/A N/A 

Frond Count Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% Diffh 
0 Negative Control 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
1.5 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
3.05 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
6.1 4 56 47 78 2.733 14.72 26.29% 2.61% 
12.1 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
24.2 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
48.5 4 57.5 54 . 63 0.7192 3.873 6.74% 0.0% 
97 4 46.5 44 49 0.3866 2.082 4.48Oh 19.13% 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 46 59 55 70 

1.5 46 59 55 70 

3.05 46 59 55 70 

6.1 47 49 50 78 

12.1 46 59 55 70 

24.2 46 59 55 70 
48.5 63 57 56 54 

97 44 46 47 49 

k.49 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:32 (p 2 of 2) 
LinklLink Code: 15-3856-2266109210-SCZH 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 19-5254-6409 Endpoint: Frond Count CETlS Version: CETISvI .5.0 
Analyzed: 26 Aug-09 10:32 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 
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Analyst: QA: 



CETlS Analytical Report Report Date: 13 Aug-09 1523 (p 1 of 2) 
LinWLink Code: 08-4576-8802109210-SC2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 1 1-1 389-4767 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI 5.0 
Analyzed: 13 Aug-09 1522 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 09-9927-0191 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS 1IRMI37 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 13-2840-0030 Code: SC2-July Client: Rescan 

Sample Date: 05 Jul-09 09:30 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:00 Source: Rescan 

Sample Age: 38h Station: SC2 . . 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 97 dw@>q) #Error 1.031 33.88% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 -1.739 2.482 1.577 0.9991 Non-Significant Effect 

3.05 0.9285 2.482 1.577 0.5143 Non-Significant Effect 
6.1 0.9088 2.482 1.577 0.5235 Non-Significant Effect 
12.1 -0.2202 2.482 1.577 0.921 6 Non-Significant Effect 
24.2 0.1 574 2.482 1.577 0.8314 Non-Significant Effect 
48.5 0.05518 2.482 1.577 0.8607 Non-Significant Effect 
97 1.212 2.482 1.577 0.3847 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(S%) 
Between 9.762757 1.39468 7 1.727 0.1501 Non-Significant Effect 
Error 19.3839 0.8076625 24 
Total 29.1 4666 2.202342 3 1 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 5.332 18.48 0.6195 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9787 0.7619 Normal Distribution 

Total Dry Weight-mg Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DifFh 
0 Negative Contr 4 4.655 4.29 5.02 3.53 5.56 0.178 0.9417 20.23% 0.0% 

1.5 4 5.76 5.181 6.339 3.68 6.97 0.2824 1.494 25.94% -23.74% 

3.05 4 4.065 3.757 4.373 3.18 4.76 0.15 0.7936 19.52% 12.68% 
6.1 4 4.077 3.636 4.519 3.09 5.69 0.2149 1.137 27.89% 12.41% 
12.1 4 4.795 4.541 5.049 4.22 5.58 0.1239 0.6555 13.67% -3.01 % 
24.2 4 4.555 4.321 4.789 3.77 5.24 0.1 141 0.6036 13.25% 2.15% 
48.5 4 4.62 4.409 4.831 4.08 5.37 0.1028 0.5439 11.77% 0.75% 

97 4 3.885 3.663 4.107 3.1 4.47 0.1083 0.5729 14.75% 16.54% 

Analyst: QA: 



CETlS Analytical Report Report Date: 13 Aug-09 15:23 (p 2 of 2) 

LinklLink Code: 08-4576-8802109210-SC2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 1 1-1 389-4767 Endpoint: Total Dry Weight-rng CETlS Version: CETISvl .5.O 
Analyzed: 13 Aug-09 15:22 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 5.56 5.29 4.24 3.53 

3.68 1.5 6.97 6.71 5.68 

3.05 4.76 4.71 3.61 3.18 

6.1 5.69 4 3.53 3.09 
12.1 5.58 5.09 4.29 4.22 

24.2 5.24 4.64 4.57 3.77 
48.5 5.37 4.59 4.44 4.08 

97 4.47 4.04 3.93 3.1 
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CETlS Analytical Report Report Date: 26 Aug-09 10:43 (p 1 of 2) 

LinWLink Code: 084576-880210921 0-SC2 

I Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 04-2717-81 78 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 10:42 Analysis: ParametrioTWo Sample Official Results: Yes 

Test Run No: 09-9927-01 91 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS 1IRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 13-2840-0030 Code: SC2-July Client: Rescan 
Sample Date: 05 Jul-09 09:30 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 38h Station: SC2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C < T  Not Run 97 f$-- )i?'>q-+ #Error 1.031 NIA 

1 Equal Variance t Two-Sample Test I 
Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 1.251 1.943' 1.716 0.1287 Non-Significant Effect 

3.05 -0.9583 1.943 1.196 0.8125 Non-Significant Effect 
6.1 -0.7823 1.943 1.435 0.7681 Non-Significant Effect 
12.1 0.2439 1.943 1 .I 15 0.4077 Non-Significant Effect 
24.2 -0.1 788 1.943 1.087 0.5680 Non-Significant Effect 
48.5 -0.06449 1.943 1.057 0.5247 Non-Significant Effect 
97 -1.397 1.943 1.071 0.8941 Non-Significant Effect 

ANOVA Table 

1 source Sum Sauares Mean Sauare DF F Stat P-Value Decision(5%1 I 
Between 9.762757 1.39468 7 1.727 0.1 501 Non-Significant Effect 1 Error 19.3839 0.8076625 24 

1 Total 29.14666 2.202342 31 

I ANOVA Assumptions I 
Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 5.332 18.48 0.61 95 Equal Variances 

I Distribution Shapiro-Wilk Normality '0.9787 0.7619 Normal Distribution I 
Total Dry Weight-mg Summary 

Conc-Yo Control Type Count 
0 Negative Contr 4 

1.5 4 

3.05 4 

6.1 4 
12.1 4 
24.2 4 
48.5 4 

97 4 

- - 

Mean 
4.655 

5.76 

4.065 
4.077 

4.795 

4.555 
4.62 

3.885 

- - 

95% LCL 
4.29 

5.181 

3.757 
3.636 
4.541 

4.321 
4.409 

3.663 

- - 

95% UCL 
5.02 

6.339 

4.373 
4.519 

5.049 
4.789 
4.831 

4.107 

Min Max 
3.53 5.56 

3.68 6.97 

3.18 4.76 
3.09 5.69 
4.22 5.58 

3.77 5.24 
4.08 5.37 

3.1 4.47 

Std Err 
0.178 

0.2824 

0.1 5 
0.2149 

0.1239 
0.1 141 
0.1028 

0.1 083 

Std Dev 
0.9417 

1.494 

0.7936 
1.137 

0.6555 

0.6036 
0.5439 

0.5729 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:43 (p 2 of 2) 

LinklLink Code: 084576-880210921 0-SC2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 04-271 7-81 78 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 10:42 Analysis: Parametric-Two Sample Official Results: Yes 

Total Dry Weight-mg Detail 

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

0 Negative Contr 5.56 5.29 4.24 3.53 

97 4.47 4.04 3.93 3.1 

Graphics 

6527 /t;-a %/*I 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:45 (p 1 of 2) 
LinklLink Code: 15-3856-226610921 0-SC2H 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 07-9452-1912 Endpoint: Total Dry Weight-rng CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 10:45 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Test Run No: 09-2067-6875 Test Type: Lernna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1lRM137 Brine: 
Ending Date: 14 Jul-09 Species: Lernna minor 
Duration: 7d Oh Source: In-House Culture 

Sample No: 09-4281-8810 Code: SC2-JuI Client: Rescan 
Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 JuI-09 Source: Rescan 
Sample Age: 48h Station: SC2 

Linear lnterpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates 

%Effect Conc-% 95% LCL 95% UCL 
5 2.847 NIA 114.3 
10 64.15 NIA NIA 
15 88.01 NIA NIA 
20 > 97 NIA NIA 
25 > 97 NIA NIA 

NIA NIA 40 > 97 
50 > 97 NIA NIA 

Total Dry Weight-mg Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% DifPDh 
0 Negative Control 4 ' 4.655 3.53 5.56 0.1749 0.9417 20.23% 0.0% 
1.5 4 4.655 3.53 ' 5.56 0.1749 0.9417 20.23% 0.0% 
3.05 4 '  4.065 3.18 4.76 0.1474 0.7936 19.52% 12.68% 
6.1 4 4.077 3.09 5.69 0.2112 1.137 27.89% 12.41% 
12.1 4 4.655 3.53 5.56 0.1749 0.9417 20.23% 0.0% 
24.2 4 4.555 3.77 5.24 0.1121 0.6036 13.25% 2.15% 
48.5 4 4.62 4.08 5.37 0.101 0.5439 11.77% 0.75% 
97 4 3.885 3.1 4.47 0.1064 0.5729 14.75% 16.54% 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 3.53 4.24 5.29 5.56 
1.5 3.53 4.24 5.29 5.56 
3.05 3.61 4.76 3.18 4.71 
6.1 3.53 3.09 4 5.69 
12.1 3.53 4.24 5.29 5.56 
24.2 4.64 4.57 3.77 5.24 
48.5 5.37 4.44 4.08 4.59 
97 3.93 4.04 3.1 4.47 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:45 (p 2 of 2) 
LinWLink Code: 15-3856-226610921 O-SC2H 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 07-9452-1912 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 10:45 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 
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Lemna minor Summary Sheet 

Client: 
Work Order No.: OOWL d 

Start Date: -SQ\-?/~ 
Set up by: 5Q-r 

Sample Information: 

Sample ID: ,SiE 2 
- 

Sample Date: S3("-, t 3 / ~ ~ Q \  

Date Received: 5.3 % :F 1m-q 
Sample Volume: q y  +X3L 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 
>8X growth in APHA?: 

KC1 Reference Toxicant Results: 

Reference Toxicant ID: LMq 0 

Date Initiated: ..-- 
2"- 2.4 /raoci 

7-d No. of Fronds IC25 (95% CL): A-% 6- 9- 3 . g)  

7-d No. Fronds IC25 Reference Toxicant Mean k 2 SD: 2 . 5  L \. \ CV(%): 22.q d 

Test Results: 

Reviewed by: * Date reviewed: k %/w 

August 14, 2009; Ver. 1 .I Nautilus Environmental 

NOEC %(v/v) 

LOEC %(v/v) 

IC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Number of Fronds 

97 . CE7 
2 97 

>S? 

Dry Weight 

%-I. 
' ~-3- 
)97- 

343- 





Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: Rescan 

Sample ID: ~ T E %  
Work Order #: O?zi a 

Start Date: July 7 107 
Termination Date: July I+ f-0 e j  

Test set up by: ART f 

Comments 

Comments: 

Reviewed by: Date Reviewed: ,&.f$ tdy- 
V 

Version 1.0 Issued June 26, 2006 Nautilus Environmental , 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 
Sample ID: 
Work Order 

Rescan 

5 T E Z  
Start Date: July 7 /a 'j 

Termination Date: July I$-  4 a4 
Test set up by: ART I 

Comments: J-b Auk& t&~aa&-td beabe-laC L ~ 4 ~ ~ i r r q  o$ f i i .  

Reviewed by: &&& Date Reviewed: 
w 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 







CETlS Analytical Report Report Date: 25 Aug-09 10:37 (p 1 of 2) 
LinWLink Code: 04-3661 -5443109210-STE2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 00-0548-9221 Endpoint: Frond Count CETlS Version: CETISvI 5.0 
Analyzed: 25 Aug-09 10'35 Analysis: Parametric-Multiple Comparison Official Results: Yes , 

Test Run No: 01-3781-1703 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 

Sample Date: 05 Jul-09 13: 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 35h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T Not Run 97 Fif>q-t #Error 1.031 42.31% 

Bonferroni Adj t Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.5 1.266 2.651 20.94 0.7640 Non-Significant Effect 

3.05 1.076 2.651 20.94 1.0000 Non-Significant Effect 
6.1 0.1899 2.651 20.94 1.0000 Non-Significant Effect 
12.1 -0.443 2.651 20.94 1.0000 Non-Significant Effect 
24.2 -0.3481 2.651 20.94 1.0000 Non-Significant Effect 
48.5 -2.441 2.651 22.62 1.0000 Non-Significant Effect 
97 -0.6961 2.651 20.94 1.0000 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(S%) 
Between 2172.261 310.323 7 2.486 0.0468 Significant Effect 
Error 2871.417 124.8442 23 
Total 5043.678 435.1672 30 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 16.47 18.48 0.0212 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9612 0.3142 Normal Distribution 

Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diffh 

0 Negative Contr 4 49.5 43.41 55.59 32 70 2.966 15.7 31.71% 0.0% 

1.5 4 39.5 38.69 40.31 37 42 0.3934 2.082 5.27% 20.2% 

3.05 4 4 1 40.45 41.55 39 42 0.2673 1.414 3.45% 17.17% 

6.1 4 48 43.4 52.6 33 62 2.241 11.86 24.71% 3.03% 
12.1 4 53 48.65 57.35 38 65 2.121 11.22 21.18% -7.07% 
24.2 4 52.25 48.28 56.22 41 65 1.936 10.24 19.6% -5.56% 
48.5 3 70.33 66.3 74.37 62 82 1.967 10.41 14.8% -42.09% 
97 4 55 48.74 61.26 31 65 3.051 16.15 29.35% -11.11% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 10:37 (p 2 of 2) 
LinklLink Code: 04-3661-544310921 O-STE2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 00-0548-9221 Endpoint: Frond Count CETlS Version: CETISvl 5 .0  
Analyzed: 25 Aug-09 10:35 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 70 50 46 32 
1.5 42 40 39 37 
3.05 42 42 41 39 
6.1 62 49 48 33 
12.1 65 56 53 38 
24.2 65 55 48 41 
48.5 82 67 62 
97 65 64 60 31 
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CETlS Analytical Report Report Date: 26 Aug-09 10:52 (p 1 of 2) 
LinklLink Code: 04-3661 -544310921 0-STE2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 16-1 120-6003 Endpoint: Frond Count CETlS Version: CETISvI 5.0 
Analyzed: 26 Aug-09 10:52 Analysis: Parametric-Two Sample Official Results: Yes 

Test Run No: 01-3781-1703 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS lIRM137 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 
Sample Date: 05 Jul-09 13: 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 35h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C < T  Not Run 97 f3& p( #Error 1.031 NIA 

Equal Variance t TwoSample Test 

Control vs Conc-OJo Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.5 -1.263 1.943 15.38 0.8733 Non-Significant Effect 

3.05 -1.079 1.943 15.31 0.8389 Non-Significant Effect 
6.1 -0.1525 1.943 19.1 1 0.5581 Non-Significant Effect 
12.1 0.3628 1.943 18.75 0.3646 Non-Significant Effect 
24.2 0.2935 1.943 18.21 0.3895 Non-Significant Effect 
48.5 1.973 2.015 21.28 0.0528 Non-Significant Effect 
97 0.4885 1.943 21.88 0.3213 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(L%) 
Between 2172.261 31 0.323 7 2.486 0.0468 Significant Effect 
Error 2871.41 7 124.8442 23 
Total 5043.678 435.1672 30 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 16.47 18.48 0.021 2 Equal Variances 
Distribution Shapiro-Wilk Normality 0.961 2 0.3142 Normal Distribution 

Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% D i p ?  
0 Negative Contr 4 49.5 43.41 55.59 32 70 2.966 15.7 31.71% 0.0% 
1.5 4 39.5 38.69 40.31 37 42 0.3934 2.082 5.27% 20.2% 
3.05 4 41 40.45 41.55 39 42 0.2673 1.414 3.45% 17.17% 
6.1 4 48 43.4 52.6 33 62 2.241 11.86 24.71% 3.03% 
12.1 4 53 48.65 57.35 38 65 2.121 11.22 21.18% -7.07% 
24.2 4 52.25 48.28 56.22 41 65 1.936 10.24 19.6% -5.56% 
48.5 3 70.33 , 66.3 74.37 62 82 1.967 10.41 14.8% -42.09% 
97 4 55 48.74 61.26 31, 65 3.051 16.15 29.35% -11.11% 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 1052 (p 2 of 2) 
Lin WLink Code: 04-3661 -5443109210-STE2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 16-1 120-6003 Endpoint: Frond Count CETlS Version: CETISvI .5.0 
Analyzed: 26 Aug-09 10:52 Analysis: PararnetrioTwo Sample Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 70 50 46 32 

1.5 42 40 39 37 
3.05 42 42 4 1 39 

6.1 62 49 48 33 
12.1 65 56 53 38 
24.2 65 55 48 4 1 

48.5 82 67 62 

97 65 64 60 31 
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CETlS Analytical Report Report Date: 26 Aug-09 1 1 : 1 1 (p 1 of 2) 

LinklLink Code: 00-8666-325610921 0STE2H 

Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 02-0357-3647 Endpoint: Frond Count 
Analyzed: 26 Aug-09 11:l l  Analysis: Linear Interpolation (ICPIN) 

CETlS Version: CETISv1.5.0 
Official Results: Yes 

Test Type: Lemna Growth 

Start Date: 07 Jul-09 Protocol: ECIEPS llRMl37 

Ending Date: 14 Jul-09 Species: Lemna minor 

Duration: 7d Oh Source: In-House Culture 

Dil Water: Laboratory Water 

Brine: 

Sample No: 06-6927-5061 Code: STE 2-Jul 

Sample Date: 05 Jul-09 13:15 Material: Water Sample 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 35h Station: STE 2 

Client: Rescan 

Project: 

I Linear lnterpolation Options I 
X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X + 1 ) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates I 
% Effect Conc-% 95% LCL 95% UCL 
5 1.212 NIA NIA 

I Frond Count Summary Calculated Variate 

Conc-% Control Type Count Mean Min ' Max Std Err Std Dev CV% DiWh 
0 Negative Control 4 49.5 32 70 2.914 15.7 31.71% 0.0% 
1.5 4 39.5 37 42 0.3866 2.082 5.27% 20.2% 
3.05 4 41 39 42 0.2626 1.414 3.45% 17.17% 
6.1 4 48 33 62 2.202 11.86 24.71% 3.03% 
12.1 4 49.5 32 70 2.914 15.7 31.71% 0.0% 
24.2 4 49.5 32 70 2.914 15.7 31.71% 0.0% 
48.5 4 49.5 32 70 2.914 15.7 31.71% 0.0% 
97 4 49.5 32 70 2.914 15.7 31.71% 0.0% 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 32 46 50 70 
1.5 42 37 39 40 

w /F.-~'-C/D~ 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 1 1 : 11 (p 2 of 2) 
Lin WLink Code: 00-8666-325610921 OSTE2H 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 02-0357-3647 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 11:Il Analysis: Linear Interpolation (ICPIN) Official Results: Yes 
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CETlS Analytical Report Report Date: 14 Aug-09 1055 (p 1 of 2) 

LinklLink Code: 04-3661 -544310921 0-STE2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 00-2260-0656 Endpoint: Total Dry Weight-mg CETIS Version: CErISv1.5.0 
Analyzed: 14 Aug-09 1052 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Test Run No: 01-3781-1703 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 

Sample Date: 05 Jul-09 13: 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 35h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 

Untransformed C > T Not Run 97 +PCP ) #Error 1.031 45.74% 

Bonferroni Adj t Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.5 1.307 2.651 1.648 0.7144 Non-Significant Effect 

3.05 1.83 2.651 1.648 0.2809 Non-Significant Effect 
6.1 1.778 2.651 1.648 0.3104 Non-Significant Effect 
12.1 1.042 2.651 1.648 1.0000 Non-Significant Effect 
24.2 0.5791 2.651 1.648 1.0000 Non-Significant Effect 
48.5 -1.327 2.651 1.78 1.0000 Non-Significant Effect 
97 0.3499 2.651 1.648 1.0000 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(S%) 
Between 10.73227 1.5331 82 7 1.984 0.1017 Non-Significant Effect 
Error 17.77437 0.7727988 23 
Total 28.50664 2.30598 30 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.821 18.48 0.2658 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9287 0.0403 Normal Distribution 

Total Dry Weight-mg Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiPh 
0 Negative Contr 4 3.603 3.165 4.04 2.12 4.81 0.2132 1.128 . 31.32% 0.0% 
1.5 4 2.79 2.658 2.922 2.3 3.06 0.06427 0.3401 12.19% 22.55% 

3.05 4 2.465 2.343 2.587 2.14 2.89 0.05949 0.3148 12.77% 31.57% 
6.1 4 2.497 1.982 3.013 0.58 3.65 0.2514 1.33 53.26% 30.67% 
12.1 4 2.955 2.708 3.202 2.05 3.54 0.1202 0.636 21.52% 17.97% 
24.2 4 3.243 2.972 3.513 2.33 3.93 0.1319 0.6978 21.52% 9.99% 
48.5 3 4.493 4.195 4.792 3.63 5.11 0.1456 0.7702 17.14% -24.73% 

97 4 3.385 2.929 3.841 1.73 4.33 0.2221 1.175 34.72% 6.04% 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 10:55 (p 2 of 2) 
LinklLink Code: 04-3661 -544310921 O-STE2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 00-2260-0656 Endpoint: Total Dry Weight-rng CETlS Version: CETISv1.5.0 
Analyzed: 14 Aug-09 10:52 Analysis: PararnetrioMultiple Comparison Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 
0 Negative Contr 4.81 3.99 3.49 2.12 
1.5 3.06 2.97 2.83 2.3 
3.05 2.89 2.47 2.36 2.14 

6.1 3.65 2.95 2.81 0.58 
12.1 3.54 3.14 3.09 2.05 
24.2 3.93 3.61 3.1 2.33 

48.5 5.11 4.74 3.63 
97 4.33 4.1 3.38 1.73 
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CETlS Analytical Report Report Date: 26 Aug-09 1052 (p 1 of 2) 

LinklLink Code: 04-3661 -544310921 0-STEP 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 05-3242-3755 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 

Analyzed: 26 Aug-09 1052 Analysis: ParametrioTwo Sample Official Results: Yes 

Test Run No: 01-3781-1703 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1IRM137 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 

Sample Date: 05 Jul-09 13:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09.00 Source: Rescan 

Sample Age: 35h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C < T  Not Run 97 & d>qq #Error 1.031 NIA 

Equal Variance t TwoSample Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision@%) 
Negative Control 1 5 -1.379 1.943 1.145 0 8914 Non-Sign~ficant Effect 

3 05 -1 942 1.943 1.138 0.9499 Non-Significant Effect 
6.1 -1.267 1.943 1.695 0.8740 Non-Significant Effect 
12 1 -0.9998 1.943 1.258 0.8220 Non-Significant Effect 
24 2 -0.5427 1.943 1.289 0 6966 Non-Significant Effect 
48.5 1.166 2.015 1.54 0.1481 Non-Significant Effect 
97 -0.267 1.943 1.583 0.6008 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 10.73227 1.533182 7 1.984 0.1 01 7 Non-Significant Effect 
Error 17.77437 0.7727988 23 
Total 28 50664 2.30598 30 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.821 18.48 0 2658 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9287 0.0403 Normal Distribution 

Total Dry Weight-mg Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DifPDh 
0 Negative Contr 4 3.603 3.165 4.04 2.12 4.81 0.2132 1.128 31.32% 0.0% 
1.5 4 2.79 2.658 2.922 2.3 3.06 0.06427 0.3401 12.19% 22.55% 

3.05 4 2.465 2.343 2.587 2.14 2.89 0.05949 0.3148 12.77% 31 57% 
6.1 4 2.497 1.982 3.013 0.58 3.65 0.2514 1.33 53.26% 30.67% 

12 1 4 2.955 2 704 3.202 2.05 3.54 0.1202 0.636 21.52% 17.97% 
24 2 4 3243 2.972 3.513 2.33 3 93 0.1319 0.6978 21 52% 9.99% 

48.5 3 4493 4.195 4.792 3.63 5.1 1 0.1 456 0.7702 17.1 4% -24 73% 
97 4 3.385 2.929 3.841 1.73 4.33 0.2221 1.175 34.72% 6.04% 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:52 (p 2 of 2) 

LinWLink Code: 04-3661-544310921 0-STEP 

I Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 05-3242-3755 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 1052 Analysis: Parametric-Two Sample Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 
0 Negative Contr 4.81 

1.5 3.06 

3.05 2.89 
6.1 3.65 
12.1 3.54 
24.2 3.93 

48.5 5.1 1 
97 4.33 

Rep 2 Rep 3 Rep4 
3.99 3.49 2.12 

2.97 2.83 2.3 

2.47 2.36 2.14 
2.95 2.81 0.58 

3.14 3.09 2.05 

3.61 3.1 2.33 
4.74 3.63 
4.1 3.38 1.73 

Graphics I 

Analyst: QA: 



CETlS Analytical Report Report Date: 17 Aug-09 16:OO (p 1 of 2) 

LinklLink Code: 04-3661 -544310921 0-STE2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 1 1-3396-01 45 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI .5.0 
Analyzed: 17 Aug-09 16:OO Analysis: Nonlinear Regression Official Results: Yes 

Test Run No: 01-3781-1 703 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS 1IRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 
Sample Date: 05 Jul-09 13:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 35h Station: STE 2 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
2P Linear [Y=A+BX] Log(X) None Normal [W=l] Off [Y*=Y] 

Regression Summary 

lters Log LL AlCc Adj RZ Optimize F Stat Critical P-Value Decision(l%) 
1 -14.02 32.49 Yes 2.244 3.71 0.0751 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
10 170.3 NIA 2.661 E+14 
15 22230000 NIA 5.503E+32 
20 2.901E+12 NIA NIA 
25 3.786E+17 NIA NIA 
40 8.414E+32 NIA NIA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 3.133 0.158 2.81 3.456 19.83 0.0000 Significant Parameter 
B -0.03322 0.051 11 -0.1378 0.071 31 -0.6499 0.5209 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 0.3264329 0.3264329 1 0.3359 0.5667 Non-Significant 
Lack of Fit 10.40584 1.734306 6 2.244 0.0751 Non-Significant 
Pure Error 17.77437 0.7727988 23 
Residual 28.18021 0.9717314 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.821 18.48 0.2658 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9858 0.9447 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% DiWh 
0 Negative Control 4 3.603 2.12 4.81 0.2095 1.128 31.32% 0.0% 
1.5 4 2.79 2.3 3.06 0.06315 0.3401 12.19% 22.55% 
3.05 4 2.465 2.14 2.89 0.05846 0.3148 12.77% 31.57% 
6.1 4 2.497 0.58 3.65 0.247 1.33 53.26% 30.67% 
12.1 4 2.955 2.05 3.54 0.1181 0.636 21.52% 17.97% 
24.2 4 3.243 2.33 3.93 0.1296 0.6978 21.52% 9.99% 
48.5 3 4.493 3.63 5.11 0.143 0.7702 17.14% -24.73% 
97 4 3.385 1.73 4.33 0.2182 1.175 34.72% 6.04% 

&+ 
000-089-1 50-1 CETISTM v1.5.OD Analyst: Q A: 



CETlS Analytical Report Report Date: 17 Aug-09 16:OO (p 2 of 2) 

LinklLink Code: 04-3661 -544310921 0-STE2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 11-3396-0145 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI .5.0 
Analyzed: 17 Aug-09 16:OO Analysis: Nonlinear Regression Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 2.12 3.49 3.99 4.81 

1.5 2.83 2.97 2.3 3.06 
3.05 2.36 2.14 2.89 2.47 
6.1 2.95 2.81 3.65 0.58 
12.1 3.54 2.05 3.14 3.09 

24.2 3.1 3.93 2.33 3.61 

48.5 4.74 5.1 1 3.63 1 

97 3.38 4.33 4.1 1.73 
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7-d Lemna minor Weight Data Sheet 

Client: Rescan Start Date: July 7 / u 7 
Sample ID: d T R 2  Termination Date: July /+ '/i, q 
Work Order #: 437%[6 / 

Comments: 

Reviewed by: w Date Reviewed: 

Version 1.0 Issued June 26, 2006 Naut~lus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 
Sample ID: 
Work Order #: 

Rescan Start Date: July 7 / 09 
ATF? % Termination Date: July I q  /J o 7 
09 21 0 / 

Comments: 

Reviewed by: Date Reviewed: k X/V 
v 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



CETlS Analytical Report Report Date: 25 Aug-09 10:49 (p 1 of 2) 
LinklLink Code: 19-5522-757910921 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 03-9533-0755 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 10:47 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 19-6405-7540 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS 1IRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 03-3164-7920 Code: NTR2-JuI Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 33h Station: N T R ~  

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransforrned C > T  Not Run 97 4% d>qq #Error 1.031 35.07% 

Dunnett-s Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 0.4854 2.482 24.29 0.7134 Non-Significant Effect 

3.05 -0.3321 2.482 24.29 0.9395 Non-Significant Effect 
6.1 -0.6132 2.482 24.29 0.9703 Non-Significant Effect 
12.1 0.8431 2.482 24.29 0.5543 Non-Significant Effect 
24.2 0.792 2.482 24.29 0.5781 Non-SignificantEffect 
48.5 -0.2555 2.482 24.29 0.9277 Non-Significant Effect 
97 -0.9709 2.482 24.29 0.9893 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 11 74.875 167.8393 7 0.8764 0.5391 Non-Significant Effect 
Error 4596 191.5 24 
Total 5770.875 359.3393 31 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality ofvariance 14.19 18.48 0.0479 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9636 0.3438 Normal Distribution 

Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Dif fh 

0 Negative Contr 4 69.25 64.02 74.48 50 8 1 2.547 13.48 19.46% 0.0% 
1.5 4 64.5 61.39 67.61 55 74 1.516 8.021 12.44% 6.86% 

3.05 4 72.5 71.76 73.24 71 75 0.3619 1.915 2.64% -4.69% 
6.1 4 75.25 70.4 80.1 59 89 2.362 12.5 16.61% -8.66% 
12.1 4 6 1 54.49 67.51 48 85 3.174 16.79 27.53% 11.91% 
24.2 4 61.5 53.06 69.94 44 90 4.113 21.76 35.39% 11.19% 

48.5 4 71.75 64.58 78.92 51 94 3.493 18.48 25.76% -3.61% 
97 4 78.75 76.66 80.84 72 85 1.016 5.377 6.83% -13.72% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 10:49 (p 2 of 2) 
LinklLink Code: 1 9-5522-75791092 1 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 03-9533-0755 Endpoint: Frond Count CETlS Version: CETISvI .5.O 
Analyzed: 25 Aug-09 10:47 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 81 75 71 50 

1.5 74 67 62 55 

3.05 75 73 71 71 
6.1 89 79 74 59 
12.1 85 60 51 48 
24.2 90 67 45 44 
48.5 94 78 64 5 1 
97 85 80 78 72 
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Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 1 1 :17 (p 1 of 2) 

LinWLink Code: 19-5522-75791092 10-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 07-3881 -0793 Endpoint: Frond Count CETlS Version: CETISvl .5.O 
Analyzed: 26 Aug-09 1 1 : 17 Analysis: Parametric-Two Sample Offtcial Results: Yes 

Test Run No: 19-6405-7540 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 Brine: 
Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 03-31 64-7920 Code: NTR2-JuI Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 33h Station: NTR2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C < T  Not Run 97 g fl )q~ #Error 1.031 NIA 

Equal Variance t TwoSample Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision@%) 
-0.6058 1.943 15.24 0.7166 Non-Significant Effect Negative Control 1.5 

3.05 0.4776 1.943 13.22 0.3249 Non-Significant Effect 
6.1 0.6529 1.943 17.86 0.2690 Non-Significant Effect 
12.1 -0.7663 1.943 20.92 0.7637 Non-Significant Effect 
24.2 -0.6055 1.943 24.87 0.71 65 Non-Significant Effect 
48.5 0.2186 1.943 22.22 0.4171 Non-Significant Effect 
97 1.31 1.943 14.1 0.1 191 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 1 174.875 167.8393 7 ' 0.8764 0.5391 Non-Significant Effect 
Error 4596 191.5 24 
Total 5770.875 359.3393 31 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 14.'19 18.48 0.0479 Equal Variances 
Distribution Shapiro-Wilk Normality - 0.9636 0.3438 Normal Distribution 

Frond Count Summary 

Cone% Control Type Count Mean 95% LCL 95% UCL Min 
. . 

Max Std Err Std Dev CV% DiWh 

0 Negative Contr 4 69.25 64.02 74.48 50 8 1 2.547 13.48 19.46% 0.0% 
1.5 4 64.5 61.39 67.61 55 74 1.516 8.021 12.44% 6.86% 
3.05 4 72.5 71.76 73.24 71 75 0.3619 1.915 2.64% -4.69% 

6.1 4 75.25 70.4 80.1 59 89 2.362 12.5 16.61% -8.66% 
12.1 4 61 54.49 67.51 48 85 3.174 16.79 27.53% 11.91% 

24.2 4 61.5 53.06 69.94 44 90 4.113 21.76 35.39% 11.19% 

48.5 4 71.75 64.58 78.92 51 94 3.493 18.48 25.76% -3.61% 

97 4 78.75 76.66 80.84 72 85 1.016 5.377 6.83% -13.72% 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 1 1 : 17 (p 2 of 2) 
LinklLink Code: 1 9-5522-757910921 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 07-3881 -0793 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 1 1 : 17 Analysis: ParametrioTwo Sample Official Results: Yes 

Frond Count Detail 

1 Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 
0 Negative Contr 8 1 75 71 50 

48.5 94 78 64 51 

97 85 80 78 72 

Graphics 
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Analyst: QA: 



CETIS Analytical Report Report Date: 25 Aug-09 10:49 (p 1 of 2) 
LinklLink Code: 19-5522-757910921 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 21-3562-6343 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 10:49 Analysis: Nonlinear Regression Official Results: Yes 

Test Run No: 19-6405-7540 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS lIRM137 Brine: 
Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 03-3164-7920 Code: NTR2-JuI Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 33h Station: NTR2 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
2P Linear [Y=A+BX] Log(X) None Normal [W=l] Off [Y*=Y] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
1 -99.f1 202.6 Yes 1.01 9 3.667 0.4369 Non-Significant Lack of Fit 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 69.32 2.447 64.32 74.32 28.33 0.0000 Significantparameter 
B 0.1 192 0.8004 -1.51 5 1.754 0.1489 0.8826 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 4.245688 4.245688 1 0.02209 0.8828 Non-Significant 
Lack of Fit 1 170.629 195.1049 6 1.01 9 0.4369 Non-Significant 

Pure Error 4596 191.5 24 
Residual 5766.629 192.221 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 14.19 18.48 0.0479 Equal Variances 
Distribution Shapiro-Wilk Normality 0.963 0.3301 Normal Distribution 

Frond Count Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% D i f f !  
0 Negative Control 4 69.25 50 81 2.502 13.48 19.46% 0.0% 
1.5 4 64.5 55 74 1.489 8.021 12.44% 6.86% 
3.05 4 72.5 71 75 0.3556 1.915 2.64% -4.69% 
6.1 4 75.25 59 89 2.321 12.5 16.61% -8.66% 
12.1 4 61 48 85 3.118 16.79 27.53% 11.91% 
24.2 4 61.5 44 90 4.041 , 21.76 35.39% 11.19% 
48.5 4 71.75 51 94 3.432 18.48 25.76% -3.61% 
97 4 78.75 72 85 0.9986 5.377 6.83% -13.72% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 10:49 (p 2 of 2) 

LinklLink Code: 19-5522-757910921 0-NTR2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 21-3562-6343 Endpoint: Frond Count CETlS Version: CETISvI 5.0 
Analyzed: 25 Aug-09 10:49 Analysis: Nonlinear Regression Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 71 81 75 50 
1.5 67 74 62 55 
3.05 71 73 71 75 

6.1 59 79 89 74 
12.1 51 48 60 85 

24.2 45 44 67 90 

48.5 64 51 94 78 

97 85 72 80 78 
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CETlS Analytical Report Report Date: 13 Aug-09 15:38 (p 1 of 2) 

LinkILink Code: 19-5522-75791092 10-NTR2 
I I 

I Lemna Growth Inhibition Test Nautilus Environmental 1 
Analysis No: 05-0587-2900 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 13 Aug-09 15:36 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 19-6405-7540 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 03-3164-7920 Code: NTR2-JuI 
Sample Date: 05 Jul-09 15:15 Material: Water Sample 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 33h Station: NTR2 

Client: Rescan 
Project: 

Data Transform Zeta Alt Hyp Montecarlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 97 ,&b&1Q7- #Error 1.031 33.43% 

I - - . I 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 1.489 2.482 1.925 0.271 8 Non-Significant Effect 

3.05 0.6157 2.482 1.925 0.6580 Non-Significant Effect 
6.1 0.3805 2.482 1.925 0.7549 Non-Significant Effect 
12.1 2.221 2.482 1.925 0.0828 Non-Significant Effect 
24.2 2.441 2.482 1.925 0.0543 Non-Significant Effect 
48.5 1.167 2.482 1.925 0.4045 Non-Significant Effect 
97 0.4127 2.482 1.925 0.7425 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(S%) 
Between 13.57665 1.939522 7 1.613 0.1 798 Non-Significant Effect 
Error 28.86352 1.202647 24 
Total 42.44017 3.142169 3 1 

I ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 6.519 18.48 0.4806 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9698 0.4928 Normal Distribution - 
Total Dry Weight-mg Summary 

Conc-% Control Type Count 

0 Negative Contr 4 

1.5 4 
3.05 4 

6.1 4 

12.1 4 

24.2 4 

48.5 4 

97 4 

Mean 
5.758 

4.603 
5.28 

5.462 

4.035 

3.865 

4.853 

5.438 

95% LCL 95% UCL Min Max 
5.359 6.156 4.53 6.89 
4.382 4.824 3.86 5.21 

4.998 5.562 4.23 5.78 
4.939 5.986 3.73 6.93 

3.58 4.49 3.05 5.56 

3.265 4.465 2.53 5.83 

4.313 5.392 3.32 6.37 

5.273 5.602 4.81 5.74 

Std Err 
0.1943 

0.1077 

0.1375 

0.2552 

0.2216 

0.2925 

0.2629 

0.08009 

Std Dev 
1.028 

0.57 
0.7275 
1.35 

1.173 

1.548 

1.391 

0.4238 

Analyst: QA: 



CETlS Analytical Report Report Date: 13 Aug-09 15:38 (p 2 of 2) 
LinklLink Code: 19-5522-757910921 0-NTR2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 05-0587-2900 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 13 Aug-09 15:36 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 6.89 6.24 5.37 4.53 
1.5 5.21 4.82 4.52 3.86 

3.05 5.78 5.76 5.35 4.23 
6.1 6.93 5.97 5.22 3.73 

12.1 5.56 4.35 3.18 3.05 

24.2 5.83 4.37 2.73 2.53 
48.5 6.37 5.62 4.1 3.32 
97 5.74 5.62 5.58 4.81 

Graphics 

2.0- ,* 

1.5- a a,'@ 

a ;/. 
t 

= O . O . . ~ ~  .... ~~ ~~. ~ ~ 

-0.5- 

2- 

0 I I I I I I I  I -2.0 1 1 1 1  I I l l I  
0 1.5 3.05 6.1 12.1 24.2 48.5 97 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 

conc-% RanWb 

-1.0- 
ma 

Y' 



CETlS Analytical Report Report Date: 17 ~ u g - 0 9  09:47 (p I of 2) 
LinklLink Code: 19-5522-75791092 1 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 03-9497-6237 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI 5 .0  
1 Analyzed: 17 Aug-09 9:46 Analysis: Nonlinear Regression Official Results: Yes I 

-- 

Test Run No: 19-6405-7540 Test Type: Lernna Growth 
Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 

Dil Water: Laboratory Water 

Brine: 
I Ending Date: Species: Lemna minor 

1 Duration: NIA Source: In-House Culture 

Sample No: 03-31 64-7920 Code: NTR2-JuI 
Sample Date: 05 Jul-09 15: 15 Material: Water Sample 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 33h Station: NTR2 

Client: Rescan 

Project: 

I Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
2P Linear [Y=A+BX] Log(X) None Normal [W=l] Off [Yt=Y] 

I Regression Summary I 
lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
1 -19.29 43 0.0432 Yes 1.446 3.667 0.2387 Non-Significant Lack of Fit 

I Point Estimates 

% Effect Cone% 95% LCL 95% UCL 
SNEC 0.01772 6.763E-07 464.3 
10 0.003847 5.061 E-08 292.4 
15 2.386 0.0003008 18930 
20 1480 0.003626 604000000 
25 917800 0.002749 3.064E+14 
40 2.1 9E+14 5.653E-05 8.484E+32 
50 8.424E+I 9 2.473E-06 NIA 

I Regression Parameters I 
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision@%) 

A 4.906 0.1939 4.51 5.302 25.3 0.0000 Significant Parameter 
B -0.1 025 0.06343 -0.2321 0.027 -1.617 0.1 164 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 3.142761 3.142761 1 2.399 0.1 31 9 Non-Significant 

Lack of Fit 10.43389 1.738982 6 1.446 0.2387 Non-Significant 

Pure Error 28.86352 1.202647 24 

Residual 39.29741 1.309914 30 
-- 

(idual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 6.519 18.48 0.4806 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9594 0.2644 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

Cone% Control Type Count Mean Min Max Std Err Std Dev CV% Diff% 
0 Negative Control 4 5.758 4.53 6.89 0.1909 1.028 17.86% 0.0% 
1.5 4 4.603 3.86 5.21 0.1058 0.57 12.38% 20.06% 
3.05 4 5.28 4.23 5.78 0.1351 0.7275 13.78% 8.29% 
6.1 4 5.462 3.73 6.93 0.2508 1.35 24.72% 5.12% 
12.1 4 4.035 3.05 5.56 0.2178 1.173 29.06% 29.92% 
24.2 4 3.865 2.53 5.83 0.2874 1.548 40.05% 32.87% 
48.5 4 4.853 3.32 6.37 0.2583 1.391 28.67% 15.72% 
97 4 5.438 4.81 5.74 0.07869 0.4238 7.79% 5.56% 

000-089-1 50-1 CETISTM v1.5.OD Analyst: QA: 



CE'I'IS Analytical Report Report Date: 17 Aug-09 09:47 (p 2 of 2) 

Lin WLink Code: 19-5522-7579109210-NTR2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 03-9497-6237 Endpoint: Total Dry We~ght-mg CETlS Version: CETISvI .5.0 
Analyzed: 17 Aug-09 9 46 Analysis: Nonl~near Regression Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negat~ve Control 5 37 6 89 6.24 4 53 

1 5  4.82 5 21 4 52 3.86 
3 05 5.76 5 35 4 23 5 78 

6 1 3 73 5.22 6 93 5 97 
12.1 3 05 3 18 4.35 5 56 

24 2 2 73 2 53 4 37 5 83 
48 5 4 1 3 32 6 37 5 62 
97 5 62 4 81 5 58 5 74 
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Lemna minor Summary Sheet 

Client: Re~e,*\ 
Work Order No.: o r + ~ t ~  

Sample Information: 

Sample ID: -3C-R 
Sample Date: 5/ro0s 
Date Received: X3\% " / ~ o G  q 

Sample Volume: "~YJ-oL 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 
18X growth in APHA?: 

Start Date: 5\U, 7- /cq 

Set up by: WT- 

KC1 Reference Toxicant Results: 

Reference Toxicant ID: L . K ~  0 

Date Initiated: TO- 24 /zu~ci 

7-d NO. of Fronds IC25 (95% CL): 9. k (0. ~+4.(2)~/~ %a , 

7-d No. Fronds IC25 Reference Toxicant Mean k 2 SD: A. 5 +- I. 1 CV(%): 

Test Results: 

Reviewed by: 

~.P(I.)-~s g 
> 97- 

Date reviewed: 

August 14, 2009; Ver. 1 .I Nautilus Environmental 





Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Work Order #: 09 21s 

L 

Start Date: Jul - 
Termination Date: July /'qE Ci 

Test set up by: ART / 

Comments 

Comments: 

Reviewed by: Date Reviewed: * W/V 
Version 1.0 Issued June 26, 2006 Nautilus Environmental 



- 8 b ~  
Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: Rescan 
Sample ID: 5CR 

der #: bq ~ i o  

Start Date: July 7 /a 7 
Termination Date: July // a4 

Test set up by: ART I 

4 T  
Comments: 

Reviewed by: G%P Date Reviewed: w-77- 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 







CETlS Analytical Report Report Date: 25 Aug-09 1 1 : I  0 (p 1 of 2) 

LinklLink Code: 00-7170-8512109210-SCR 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 06-7582-81 82 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 11 :09 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 13-2746-6947 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1IRMI37 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 15-6314-21 33 Code: SCR-JuI Client: Rescan 

Sample Date: 05 Jul-09 1 1 : 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 37h Station: SCR 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T Not Run 97 9$L.d >94 #Error 1.031 35.53% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 1.326 2.482 21.05 0.3358 Non-Significant Effect 

3.05 0.2653 2.482 21.05 0.7965 Non-Significant Effect 
6.1 0.1474 2.482 21.05 0.8345 Non-Significant Effect 
12.1 2.299 2.482 21.05 0.0715 Non-Significant Effect 
24.2 1.533 2.482 21.05 0.2561 Non-Significant Effect 
48.5' 3.095 2.482 21.05 0.0135 SignificantEffect 
97 2.122 2.482 21.05 0.0994 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(L%) 
Between 2595.875 370.8393 7 ' 2.578 0.0393 Significant Effect 
Error 3453 143.875 24 
Total 6048.875 514.7143 3 1 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 13.1 18.48 0.0697 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9704 0.51 08 Normal Distribution - 
Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% 
0 Negative Contr 4 59.25 52.41 66.09 45 85 3.332 17.63 29.76% 0.0% 
1.5 4 48 41.5 54.5 25 65 3.17 16.77 34.94% 18.99% 
3.05 4 57 51.02 62.98 43 76 2.915 15.43 27.07% 3.8% 
6.1 4 58 52.24 63.76 37 72 2.807 14.85 25.61% 2.11% 
12.1 4 39.75 37.37 42.13 32 47 1.159 6.131 15.42% 32.91% 
24.2 4 46.25 44.39 48.11 41 52 0.9047 4.787 10.35% 21.94% 
48.5 4 33 31.62 34.38 28 36 0.6726 3.559 10.78% 44.3% 
97 4 41.25 39.24 43.26 35 46 0.9805 5.188 12.58% 30.38% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 1 1 : 10 (p 2 of 2) 

LinklLink Code: 00-71 70-851210921 O-SCR 

I Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 06-7582-81 82 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 11 :09 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Frond Count Detail 

Cone% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 85 54 53 45 

1.5 65 53 49 25 

3.05 76 63 46 43 

6.1 72 62 61 37 

12.1 47 40 40 32 
24.2 52 48 44 4 1 

48.5 36 35 33 28 

97 46 45 39 35 

Graphics 

Analyst: QA: 



CETIS Analytical Report Report Date: 25 Aug-09 1 1 : 10 (p 1 of 2) 

LinklLink Code: 00-71 70-8512109210-SCR 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 20-6886-5030 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 11 : 10 Analysis: Nonlinear Regression Official Results: Yes 

Test Run No: 13-2746-6947 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1 lRM137 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 15-6314-21 33 Code: SCR-JuI Client: Rescan 

Sample Date: 05 Jul-09 1 1:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 37h Station: SCR 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Log-Logistic EV [Y=A/(l+(X/D)AC)] None None Normal [W=l] Off [Yt=r] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 

8 -95.17 197.2 0.2029 Yes 1.47 3.895 0.2365 Non-Significant Lack of Fit 

Point Estimates 

%Effect Conc-% 95% LCL 95% UCL 
SNEC 6.89 0.7082 26.85 
10 1.646 NIA 12.36 
15 4.854 0.2621 21.96 
20 10.96 1.977 35.61 
25 21.47 5.938 58.59 
40 108.6 16.41 546.5 
50 280.2 18.09 4339 

Regression Parameters 

Parameter Estimate Std Error 95% LCL ' 95% UCL t Stat P-Value Decision@%) 
A 59.4 5.844 47.44 71.35 10.16 0.0000 Significant Parameter 
C 0.4277 0.241 9 -0:06699 0.9224 1.768 0.0875 Non-Significant Parameter 
D 280.2 325.3 -385.1 945.4 0.861 3 0.3961 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 1538.565 769.2826 2 4.946 0.0142 Non-Significant 
Lack of Fit 1057.31 21 1.462 5 1.47 0.2365 Non-Significant 
Pure Error 3453 143.875 24 
Residual 4510.31 155.5279 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 13.1 18.48 0.0697 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9631 0.3333 Normal Distribution 

CETIS" v1.5.OD Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 1 1 : 10 (p 2 of 2) 

LinklLink Code: 00-7170-851 210921 0-SCR 

I Lernna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 20-6886-5030 Endpoint: Frond Count 
Analyzed: 25 Aug-09 11 : 10 Analysis: Nonlinear Regression 

CETlS Version: CETISv1.5.0 

Official Results: Yes 

1 Frond count Summary 

Conc-% Control Type 
0 Negative Control 
1.5 
3.05 
6.1 
12.1 
24.2 
48.5 
97 

Count 
4 
4 
4 
4 
4 
4 
4 
4 

Calculated Variate 

Mean Min Max Std Err Std Dev CV% D i m  
59.25 45 85 3.274 17.63 29.76% 0.0% 
48 25 65 3.1 15 16.77 34.94% 18.99% 
57 43 76 2.865 15.43 27.07% 3.8% 
58 37 72 2.758 14.85 25.61% 2.1 1% 
39.75 32 47 1.138 6.131 15.42% 32.91 % 
46.25 41 52 0.8889 4.787 10.35% 21.94% 
33 28 36 0.6609 3.559 10.78% 44.3% 
41.25 35 46 0.9634 5.188 12.58% 30.38% 

I Frond Count Detail 

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

0 Negative Control 45 85 54 53 
1.5 25 65 53 49 
3.05 63 76 46 43 

6.1 72 37 62 61 

12.1 32 40 47 40 
24.2 44 41 48 52 

48.5 28 36 35 33 
97 46 39 45 35 

Graphics 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 1 1 :35 (p 1 of 2) 

LinklLink Code: 00-71 70-851 210921 O-SCR 

I Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 11 -6048-221 3 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI .5.0 

Analyzed: 14 Aug-09 1 1 :35 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 13-2746-6947 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1iRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 15-6314-21 33 Code: SCR-JuI Client: Rescan 

Sample Date: 05 Jul-09 11 : 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 37h Station: SCR 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 

Untransformed C > T  Not Run 97 ,&L-# 3- #Error 1.031 42.28% 

I Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat 
Negative Control 1.5 1 .O1 

3.05 0.943 
6.1 0.3165 
12.1 2.377 
24.2 1.551 
48.5' 2.975 
97 2.19 

Critical MSD P-Value Decision(5%) 
2.482 1.961 0.4764 Non-SignificantEffect 
2.482 1.961 0.5075 Non-Significant Effect 
2.482 1.961 0.7785 Non-Significant Effect 
2.482 1.961 0.0616 Non-Significant Effect 
2.482 1.961 0.2497 Non-Significant Effect 
2.482 1.961 0.0176 Significant Effect 
2.482 1.961 0.0878 Non-Significant Effect 

I ANOVA Table I 
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 18.90298 2.700427 7 2.164 0.0751 Non-Significant Effect 
Error 29.951 77 1.24799 24 1 Total 48.85476 3.94841 7 3 1 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value . Decision(l%) 
Variances Bartlett Equality of Variance 15.11 18.48 0.0346 Equal Variances 

1 Distribution Shapiro-Wilk Normality 0.958 0.2415 Normal Distribution I 
Total Dry Weight-mg Summary 

Conc-% Control T v ~ e  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% 
Negative Contr 4 

4 
4 

4 
4 
4 
4 
4 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 1 1 :35 (p 2 of 2) 
LinklLink Code: 00-71 70-851 210921 0-SCR 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 11 -6048-221 3 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 14 Aug-09 1 1 :35 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 6.7 4.1 4.09 3.66 

1.5 5.73 4.44 3.86 1.33 

3.05 5.44 4.08 3.33 2.72 

6.1 5.59 5.02 4.79 2.15 

12.1 3.27 2.97 2.44 2.36 
24.2 3.86 3.72 3.38 2.69 

48.5 2.58 2.3 2.14 2.13 

97 3.76 3.07 2.4 2.4 

Graphics 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 11 :35 (p 1 of 2) 

LinWLink Code: 00-71 70-851 210921 O-SCR 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 17-4328-7809 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 14 AU~-09 11:35 Analysis: Nonlinear Regression Official Results: Yes 

Test Run No: 13-2746-6947 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1lRMl37 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 15-6314-21 33 Code: SCR-JuI Client: Rescan 

Sample Date: 05 Jul-09 1 1:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 37h Station: SCR 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Log-Logistic EV [Y=AI(l+(XID)AC)] None None Normal [W=l] Off [Yt=Y] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
7 -17.93 42.74 0.2102 Yes 0.985 3.895 0.4473 Non-Significant Lack of Fit 

Point Estimates 

% EfFect Conc-% 95% LCL 95% UCL 
SNEC 5.314 0.4397 24.79 
10 0.6366 NIA 8.847 
15 2.013 0.005789 15.01 
20 4.789 0.331 5 23.44 
25 9.798 1.712 35.3 
40 54.98 11.02 227.1 
50 150.8 14.15 1607 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 4.654 0.55 3.529 5.779 8.462 0.0000 Significantparameter 
C 0.401 9 0.2269 -0.06226 0.866 1.771 0.0871 Non-Significant Parameter 
D 150.8 171.6 -200.2 501.8 0.8786 0.3868 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 12.75683 6.378417 2 5.124 0.01 24 Non-Significant 
Lack of Fit 6.14615 1.22923 5 0.985 0.4473 Non-Significant 
Pure Error 29.95177 1.24799 24 

Residual 36.09792 1.244756 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 15.1 1 18.48 0.0346 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9647 0.3681 Normal Distribution 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 11 :35 (p 2 of 2) 
LinklLink Code: 00-71 70-851 210921 0-SCR 

I Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 17-4328-7809 Endpoint: Total Dry Weight-rng 
Analyzed: 14 Aug-09 1 1 :35 Analysis: Nonlinear Regression 

CETlS Version: CETISv1.5.0 
Official Results: Yes 

I Total Dry Weight-mg Summary 

Cone-% Control Type Count 
0 Negative Control 4 

Calculated Variate 

Mean Min Max Std Err Std Dev CV% Di Wh 
4.637 3.66 6.7 0.2582 1.39 29.98% 0.0% 

I Total Dry Weight-mg Detail I 
Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 4.09 6.7 4.1 3.66 
1.5 1.33 5.73 4.44 3.86 
3.05 4.08 5.44 2.72 3.33 
6.1 5.59 2.15 4.79 5.02 
12.1 2.36 2.44 3.27 2.97 
24.2 3.86 2.69 3.38 3.72 

48.5 2.58 2.3 2.13 2.14 
97 3.07 2.4 3.76 2.4 

Graphics 
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APPENDIX D - Pseudokirchneriella subcapitata Toxicity Test Data 

 
 

  



Pseudokirchneriella subcapitata Summary Sheet. 

Client: w 
Work Order No.: 

Sample Information: 

Sample 113: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 

Start Date: 
Set up by: 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 7: c2/b5q 

72-h IC50 Reference Toxicant Mean k 2 SD: 1% f f i  I L CV (%): X 
'2% 

Test Results: 

Reviewed by: Date reviewed: & & 26,2004 

NOEC %(v/v) 

LoEc %(v/v) 

lC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Modified May 8, 2008; Ver. 1.0 

Algal Growth 

r- 9 
t r . " i  

7%. I ( 24s - 23-61  
3 3 -  (- 30. q - 3 s  11 - 

Nautilus Environmental 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client : 

Sample ID: 

Rescan 

E - Z  
Setup by: w 
Test Datemime: ,bh, 7 , m q  \*k 

Work Order No.: a7 2-07 Test Species: Pseudokirchneriella subcapitata 

Culture Date: 2. Age of Culture: r dl Culture Health: 6 4  
-4 I 

Culture Count: 1 -%33 2 Average: z53 Culture Cell Density (cl): 

v l  = 220,000 c e ~ ~ s l r n ~  x I r n ~  - - ?.go id-- 
( ~ 1 )  -224 ~ ~ 0 . 4  c e ~ ~ s l r n ~  

Time Zero Counts: l % 2 2 ? 3  Average: - )uo 4 
NO. of CellslmL: Initial Density: * cellslmL i 220 pL x 10 pL = %?$ 3 

Concentration Microplates rotated 2X per day? 

Initial control pH: Well 1: (c C Q  
Final control DH: Well I: 6 3 
Light intensity (lux): 4 0  ( 0 

well 2: 6.4 
Well 2: 4% d 

Dap measured: & 3: %? 
Sample Description: 

Comments: 

Reviewed: Date reviewed: 

Version 1.0 Modified May 8, 2008 
w 

Nautilus Environmental 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan 
WO#: 09209 
Sample ID: SC2 

Start Datenime: 
Termination Date: 

Initial Cell Density: 

Concentration Rep Count 1 Count 2 Count 3 Count 4 
% VIV (X I 04) (X I 04) (X I 04) (X I 04) 

Control A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
6 
C 
D 
A 
B 
C 
D 

9772.73 cell1mL 2 1 5000 
0.22 
0.01 

Mean Cell Yield 9772.727 
(X I 04) (X I 04) 

cell1mL 
35 34.0 mean 28.8 
26 25.0 SD 3.991 061 
30 29.0 CV 13.87099 
24 23.0 
29 28.0 
33 32.0 
27 26.0 
34 33.0 
39 38.0 
37 36.0 
34 33.0 
36 35.0 
40 39.0 
36 35.0 
32 31 .O 
37 36.0 
30 29.0 
2 1 20.0 
22 21 .o 
26 25.0 
19 18.0 
24 23.0 
19 18.0 
25 24.0 
46 45.0 
30 29.0 
42 41 .O 
38 37.0 
6 5.0 
3 2.0 
7 6.0 
1 0.0 
0 -1 .o 
0 -1 .o 
0 -1 .o 
0 -1 .o 



72-h Pseudokirchneriella subcapitata Test - Trend Analysis by Mann-Kendall Test. 

Instructions: 
1. Enter the project number, work order number and sample ID in the highlighted cells. 

2. Enter the negative control cell yield data (X x lo6 cellslml) into the highlighted spreadsheet cells. 
3. Compare the calculated S value to the table of critical S values at the bottom of the page. 
4. If the calculated S value is smaller than the S value in the table, there is no statistically significant trend. 

Client: Rescan 
W.O. No.: 09209 

Sample ID: SC2 
Test Date: 7-Jul-09 

0.3 I I 
1 2 3 4 5 6 7 8 

Replicate No. 

Critical values of (S) at a probability of p = 0.05, when the number of replicates (n) is 10 or less. 

Count of 
- Signs 

7 
1 
3 
0 
1 
1 
0 

13 

If your calculated value for S (for the applicable number of replicates) is equal to or less than the 
corresponding value for S in the above table, then there is no statistically significant trend present. 
Refer to Gilbert (1987) for complete table of probabilities for the Mann-Kendall test. 

S =  2 

Count of 
+ Signs 

0 
5 
2 
4 
2 
1 
1 

15 

Rep No. 
Datavalue 

(- Rep 1) 
(- Rep 2) 
(- Rep 3) 
(- Rep 4) 
(- Rep 5) 
(- Rep 6) 
(- Rep 7) 

Reference: 
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, NY. 320 pp. 

1 2 3 4 5 6 7 8 
34.0 25.0 29.0 23.0 28.0 32.0 26.0 33.0 

-9.000 -5.000 -1 1 .OOO -6.000 -2.000 -8.000 -1 .OOO 
4.000 -2.000 3.000 7.000 1.000 8.000 

-6.000 -1.000 3.000 -3.000 4.000 
5.000 9.000 3.000 10.000 

4.000 -2.000 5.000 
-6.000 1.000 

7.000 

Totals 



CETlS Analytical Report Report Date: 28 Jul-09 10:42 (p 1 of 2) 

LinWLink Code: 17-3633-31 34109209SC2 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 09-4574-1 553 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 27 Jul-09 10:31 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Sample No: 02-6887-8236 Code: SC2 Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Data Transform Zeta Alt H~~ Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 5.9 11.9 8.379 16.95 21.9% 

Bonferroni Adj t Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.48 -2.751 2.566 6.297 1.0000 Non-Significant Effect 

2.95 -2.649 2.566 6.297 1.0000 Non-Significant Effect 
5.9 2.037 2.566 6.297 0.1570 Non-SignificantEffect 
11.9* 3.26 2.566 6.297 0.0096 Significant Effect 
23.8 -3.769 2.566 6.297 1.0000 Non-Significant Effect 
47.6* 10.39 2.566 6.297 0.0000 SignificantEffect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 3522.5 587.0833 6 36.56 0.0000 Significant Effect 
Error 401.5 16.06 25 
Total 3924 603.1433 31 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 4.824 16.81 0.5665 Equal Variances 
Distribution Shapiro-Wilk Normality 0.982 0.8562 Normal Distribution 

Cell Density Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff% 
0 Negative Contr 8 28.75 27.2 30.3 23 34 0.7542 3.991 13.88% 0.0% 

1.48 4 35.5 34.69 36.31 33 38 0.3934 2.082 5.86% -23.48% 

2.95 4 35.25 33.97 36.53 31 39 0.6244 3.304 9.37% -22.61 % 

5.9 4 23.75 22.16 25.34 . 20 29 0.7773 4.113 17.32% 17.39% 

11.9 4 20.75 19.51 21.99 18 24 0.605 3.202 15.43% 27.83% 

23.8 4 38 35.35 40.65 29 45 1.291 6.831 17.98% -32.17% 

47.6 4 3.25 2.182 4.318 0 6 0.5204 2.754 84.73% 88.7% 

Analyst: ,d5s(.g 



CETlS Analytical Report Report Date: 28 Jul-09 10142 (p 2 of 2) 

LinWLink Code: 17-3633-31 34109209SC2 

Analyst: Qkf43q!)q 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 09-4574-1 553 Endpoint: Cell Denslty CETlS Version: CETlSvl 5.0 
Analyzed: 27 Jul-09 10 31 Analysis: Parametric-Multiple Comparrson Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
0 Negat~ve Contr 34 33 32 29 28 26 25 23 

1 48 38 36 35 33 
2.95 39 36 35 31 
5 9 29 25 2 1 20 

11 9 24 23 18 18 
23 8 45 4 1 37 29 

47 6 6 5 2 0 

Graphics 

50- 

40- 

k 1 e 
d 30- - 
8 I 

20- 

1 w  

0 

Y 

R 

I I 
0 148 295 5 9  119 238 476 25 20 15 10 05 00 05 10 15 20 25 

Conc-Q/o Rankii 



CETlS Analytical Report Report Date: 28 Jul-09 10:15 (p 1 of 2) 

LinklLink Code: 11 -1 009-3030109209SC2b 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 15-4593-871 9 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 28 Jul-09 10:15 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Sample No: 20-2276-21 86 Code: SC2 Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 
Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Linear lnterpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates 

% Effect Cone-% 95% LCL 95% UCL 
5 3.728 3.453 5.21 7 
10 4.659 4.01 3 9.319 
15 5.773 4.634 35.99 
20 24.84 23.33 26.36 
25 26.06 24.47 27.58 
40 30.05 28.33 31.74 
50 33.04 30.91 ' 35.06 

Cell Density Summary Calculated Variate 

Cone-% Control Type Count Mean Min Max Std Err Std Dev CV% Diff'h 
0 Negative Control 8 29 29 29 0 0 0.0% 0.0% 
1.48 4 29 29 29 0 0 0.0% 0.0% 
2.95 4 29 29 29 0 0 0.0% 0.0% 
5.9 4 23.75 20 29 0.7638 4.113 17.32% 18.1% 
11.9 4 20.75 18 24 0.5945 3.202 15.43% 28.45% 
23.8 4 29 29 29 0 0 0.0% 0.0% 
47.6 4 3.25 0 6 0.51 14 2.754 84.73% 88.79% 
95.2 4 0 0 0 0 0 100.0% 

Cell Density Detail 

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Negative Control 29 29 29 29 29 29 29 29 
1.48 29 29 29 29 

2.95 29 29 29 29 

5.9 29 20 2 1 25 
11.9 18 23 18 24 

23.8 29 29 , 29 29 

47.6 5 2 6 0 
95.2 0 0 0 0 

Analyst: Q 



CETlS Analytical Report Report Date: 28 Jut-09 10:15(p2of 2) 
LinWLink Code: 1 1-1 009-3030109209SC2b 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 15-4593-871 9 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 28 Jul-09 10:15 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan 
WO#: 09209 
Sample ID: SC2 

Concentration Rep 
% vlv 

Control A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 

Start Datemime: 
Termination Date: 

Initial Cell Density: 

Count I Count 2 Count 3 Count 4 
(X I 04) (X I 04) (X I 04) (X I 04) 

9772.73 cell1mL 21 5000 
0.22 
0.01 

Mean Cell Yield 9772.727 
(X I 04) (X I 04) 

cell1mL 
36 35.0 mean 29.8 
29 28.0 SD 4.26782 
34 33.0 CV 14.33466 
23 22.0 
30 29.0 
35 34.0 
28 27.0 
31 30.0 
40 39.0 
33 32.0 
39 38.0 
30 29.0 
35 34.0 
29 28.0 
33 32.0 
36 35.0 
47 46.0 
56 55.0 

41.5 40.5 
53 52.0 
50 49.0 
41 40.0 
49 48.0 
42 41 .O 
61 60.0 
50 49.0 
69 68.0 
55 54.0 
35 34.0 
27 26.0 
30 29.0 
27 26.0 
18 17.0 
11 10.0 
9 8.0 
14 13.0 



72-h Pseudokirchneriella subcapitata Test - Trend Analysis by Mann-Kendall Test. 

Instructions: 
1. Enter the project number, work order number and sample ID in the highlighted cells. 

2. Enter the negative control cell yield data (X x lo6 cells/mL) into the highlighted spreadsheet cells. 
3. Compare the calculated S value to the table of critical S values at the bottom of the page. 
4. If the calculated S value is smaller than the S value in the table, there is no statistically significant trend. 

Client: Rescan 
W.O. No.: 09209 

Sample ID: SC2 
Test Date: 7-Jul-09 

4 5 6 
Replicate No. 

Critical values of (S) at a probability of p = 0.05, when the number of replicates (n) is 10 or less. 

Rep No. 
Datavalue 

(- Rep 1) 
(- Rep 2) 
(- Rep 3) 
(- Rep 4) 
(- Rep 5) 
(- Rep 6) 
(- Rep 7) 

If your calculated value for S (for the applicable number of replicates) is equal to or less than the 
corresponding value for S in the above table, then there is no statistically significant trend present. 
Refer to Gilbert (1987) for complete table of probabilities for the Mann-Kendall test. 

Count of 
+Signs 

0 
4 
1 
4 
2 
0 
1 

12 

1 2 3 4 5 6 7 8 
35.0 28.0 33.0 22.0 29.0 34.0 27.0 30.0 

-7.000 -2.000 -13.000 -6.000 -1.000 -8.000 -5.000 
5.000 -6.000 1.000 6.000 -1.000 2.000 

-1 1.000 -4.000 1 .OOO -6.000 -3.000 
7.000 12.000 5.000 8.000 

5.000 -2.000 1.000 
-7.000 -4.000 

3.000 

Reference: 
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, NY. 320 pp. 

Count of 
-Signs 

7 
2 
4 
0 
1 
2 
0 

16 Totals 

S =  -4 



CETlS Analytical Report Report Date: 21 Jul-09 17: l l  (p 1 of 2) 
LinkILink Code: 14-5847-2245109209STE2 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 03-951 8-0825 Endpoint: Cell Density CETlS Version: CETISvI 5.0 
Analyzed: 21 Jul-09 17: l l  Analysis: Parametric-Multiple Comparison Official Results: Yes 

Sample No: 14-2442-9580 Code: STE-2 Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 
Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 47.6 95.2 67.32 2.101 27.13% 

Bonferroni Adj t Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.48 -1.538 2.613 8.071 1.0000 Non-Significant Effect 

2.95 -0.8093 2.613 8.071 1.0000 Non-Significant Effect 
5.9 -5.989 2.613 8.071 1.0000 Non-Significant Effect 
11.9 -4.775 2.613 8.071 1.0000 Non-Significant Effect 
23.8 -9.064 2.613 8.071 1.0000 Non-Significant Effect 
47.6 0.3237 2.613 8.071 1.0000 Non-Significant Effect 
95.2' 5.746 2.61 3 8.071 0.0000 Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 5654.722 807.81 74 7 31.75 0.0000 Significant Effect 
Error 712.5 25.44643 28 
Total 6367.222 833.2639 35 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 4.26 18.48 0.7494 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9749 0.5737 Normal Distribution 

Cell Density Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Dip/' 

0 Negative Contr 8 29.75 28.1 31.4 22 35 0.8065 4.268 14.35% 0.0% 

1.48 4 34.5 32.64 36.36 29 39 0.9063 4.796 13.9% -15.97% 

2.95 4 32.25 31.05 33.45 28 35 0.585 3.096 9.6% -8.4% 
5.9 4 48.25 45.67 50.83 40 55 1.257 6.652 13.79% -62.18% 
11.9 4 44.5 42.7 46.3 40 49 0.8797 4.655 10.46% -49.58% 

23.8 4 57.75 54.58 60.92 49 68 1.546 8.18 14.16% -94.12% 
47.6 4 28.75 27.29 30.21 26 34 0.7134 3.775 13.13% 3.36% 

95.2 4 12 10.48 13.52 8 17 0.74 3.916 32.63% 59.66% 

Analyst: ,6.".3~5/~4 



CETlS Analytical Report Report Date: 21 Jul-09 17:l l  (p 2 of 2) 

LinWLink Code: 14-5847-2245109209STE2 

Analyst: d5~?("9 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 03-951 8-0825 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 21 Jul-09 17:ll Analysis: Parametric-Multiple Comparison Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep 5 Rep 6 Rep7 Rep8 
0 Negative Contr 35 34 33 30 29 28 27 22 
1.48 39 38 32 29 

2.95 35 34 32 28 
5.9 55 52 46 40 
11.9 49 48 4 1 40 

23.8 68 60 54 49 

47.6 34 29 26 26 

95.2 17 13 10 8 
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CETlS Analytical Report Report Date: 28 Jul-09 10:54 (p 1 of 2) 

LinklLink Code: 19-5521 -531 4109209STE2b 

I Selenastrum Growth Test Nautilus Environmental ( 
Analysis No: 09-1 835-6010 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 28 Jul-09 10:53 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Sample No: 07-7397-0574 Code: STE-2 Client: Rescan 
Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 
Sample Age: 48h Station: 

Linear lnterpolation Options 

I X Transform Y Transform Seed Resam~les EXD 95% CL Method I 
Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates 

I % Effect Conc-% 95% LCL 95% UCL I 
5 48.1 20.61 52.49 
10 51.19 33.41 56.17 
15 54.48 45.23 60.1 
20 57.98 48.65 64.47 
25 61.7 52.33 69.02 
40 74.33 63.21 85.85 
50 84.13 71.37 NIA 

Cell Density Summary Calculated Variate 

Conc-% Control T V D ~  Count Mean Min Max Std Err Std Dev CV% DiPh 
0 Negative Control 8 30 30 30 0 0 0.0% 0.0% 
1.48 4 30 30 30 0 0 0.0% 0.0% 
2.95 4 30 30 30 0 0 0.0% 0.0% 
5.9 4 30 30 30 0 0 0.0% 0.0% 
11.9 4 30 30 30 0 0 0.0% 0.0% 
23.8 4 30 30 30 0 0 0.0% 0.0% 
47.6 4 28.75 26 34 0.701 3.775 13.13% 4.17% 
95.2 4 12 8 17 0.7271 3.916 32.63% 60.0% 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Negative Control 30 30 30 30 30 30 30 30 

Analyst: 
4 



CETlS Analytical Report Report Date: 28 Jul-09 10154 (p 2 of. 2) 
LinWLink Code: 19-5521-5314109209STE2b 

I Selenastrum Growth Test Nautilus Environmental I 
Analysis-No: 09-1 835-601 0 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 28 Jul-09 10:53 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Graphics 

S T  
Analyst: 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 
Work Order No.: 

Start Date: 
Set up by: 

Sample Information: 

Sample ID: P97e-L 
Sample Date: ~ ~ - U & , S I W ~  
Date Received: 2 3  9 
Sample Volume: " q $ M t '  

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: , sc+?' 
Stock Solution ID: 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean k 2 SD: CV (Oh): 3-9" 

Test Results: 

Reviewed by: Date reviewed: 

NOEC %(v/v) 

LOEC %(v/v) 

IC25 %(v/v) (95% CL) 

1c50 %(v/v) (95% CL) 

Modified May 8, 2008; Ver. 1.0 

Algal Growth 

S-q 
4. "i 

I \ *  4 CT84 - 14- el 
14.0 ( [c- a - ‘ ~ s . 4 )  

Nautilus Environmental 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client : Rescan 

Sample ID: M7z-2 
Work Order No.: o 4 ZQC) 

Setup by: 

Test DateITime: 

Test Species: Pseudokirchneriella subcapitata 

Culture Date: % 2. * y ~ ~ e  of Culture: ~4 Culture Health: 6 r W Q  

Culture Count: I 753 2 21-3 Average: 259 Culture Cell Density (sl): 

v l  = 220,000 cellslrnl x C W rnl - - 7,- A 
(Cl) '230 XIO$  cellslml 

Time Zero Counts: I Z / o 2 7 ? ? ?  Average: 21 
No. of CellslmL: 21 < bb 7 Initial Density: # cellslmL r 220 pL x 10 pL = q?%g 

I 

Initial control pH: Well 1: (U g 

Final control pH: Well 1: b.9 
Light intensity (lux): L f - Q f l  

Well 2: bib 
Date measured: 3 , 2 f ~ v  

Sample Description: b 3w- 
Comments: 

Reviewed: -A--3z&?J 
Version 1.0 Modified May 8, 2008 

0 
Date reviewed: .AY e)~t 25 Z ~ Y  

Nautilus Environmental 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan 
WO#: 09209 
Sample ID: NTR-2 

Start Datemime: 
Termination Date: 

Initial Cell Density: 

Concentration Rep Count 1 Count 2 Count 3 Count 4 
% V/V (X I 04) (X I 04) (X I 04) (X I 04) 

Control A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 

9772.73 cell1mL 21 5000 
0.22 
0.01 

Mean Cell Yield 9772.727 
(X lo4) (X lo4) 

cell1mL 
2 1 20.0 mean 29.4 
37 36.0 SD 5.804862 
28 27.0 CV 1 9.74596 
32 31 .O 
25 24.0 
38 37.0 
29 28.0 
33 32.0 
35 34.0 
43 42.0 

29.5 28.5 . 
44 43.0 
49 48.0 
42 41 .O 
50 49.0 
4 1 40.0 
31 30.0 
26 25.0 
43 42.0 
33 32.0 
16 15.0 
24 23.0 
14 13.0 
21 20.0 
18 17.0 
13 12.0 
15 14.0 
11 10.0 
16 15.0 
10 9.0 
14 13.0 
9 8.0 
5 4.0 
0 -1 .o 
3 2.0 
1 0.0 



72-h Pseudokirchneriella subcapitata Test - Trend Analysis by Mann-Kendall Test. 

Instructions: 
1. Enter the project number, work order number and sample ID in the highlighted cells. 

2. Enter the negative control cell yield data (X x lo6 cells/mL) into the highlighted spreadsheet cells. 
3. Compare the calculated S value to the table of critical S values at the bottom of the page. 
4. If the calculated S value is smaller than the S value in the table, there is no statistically significant trend. 

Client: 
W.O. No.: 

Sample ID: NTR-2 
Test Date: 7-Jul-09 

4 5 6 
Replicate No. 

Critical values of (S) at a probability of p = 0.05, when the number of replicates (n) is 10 or less. 

Count of 
- Signs 

0 
5 
1 
2 
o 
2 
0 

10 

Rep No. 
Datavalue 

(- Rep 1) 
(- Rep 2) 
(- Rep 3) 
(- Rep 4) 
(- Rep 5) 
(- Rep 6) 
(- Rep 7) 

If your calculated value for S (for the applicable number of replicates) is equal to or less than the 
corresponding value for S in the above table, then there is no statistically significant trend present. 
Refer to Gilbert (1987) for complete table of probabilities for the Mann-Kendall test. 

S =  8 

Reference: 
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, NY. 320 pp. 

1 2 3 4 5 6 7 8 
20.0 36.0 27.0 31.0 24.0 37.0 28.0 32.0 

16.000 7.000 11.000 4.000 17.000 8.000 12.000 
-9.000 -5.000 -12.000 1 .OOO -8.000 -4.000 

4.000 -3.000 10.000 1.000 5.000 
-7.000 6.000 -3.000 1.000 

13.000 4.000 8.000 
-9.000 -5.000 

4.000 

Count of 
+ Signs 

7 
1 
4 
2 
3 
0 
1 

Totals 18 



CETlS Analytical Report Report Date: 22 Jul-09 1 1 :39 (p 1 of 2) 

LinklLink Code: 11-8479-9951109209NTR2 

I Selenastrum Growth Test Nautilus Environmental I 
Analysis No: 17-5662-5881 Endpoint: Cell Density CETlS Version: CETISvI 5.0 
Analyzed: 22 Jul-09 11:15 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Sample No: 15-8701-5008 Code: NTR-2 Client: Rescan 
Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jut-09 Source: Rescan 
Sample Age: 48h Station: 

- - - - - - - - - - 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T Not Run 5.9 11.9 8.379 16.95 27.96% 

I Bonferroni Adj t Test I 
1 control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.48 -2.346 2.613 8.212 1.0000 Non-Significant Effect 

2.95 -4.812 2.61 3 8.212 1.0000 Non-Significant Effect 
5.9 -0.9147 2.613 8.212 1 .OD00 Non-Significant Effect 
11.9' 3.699 2.613 8.212 0.0033 SignificantEffect 
23.8' 5.13 2.613 8.212 0.0001 Significant Effect 
47.6" 5.767 2.613 8.212 0.0000 SignificantEffect 
95.2' 8.869 2.613 8.212 0.0000 SignificantEffect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 6128.375 875.4821 7 33.23 0.0000 Significant Effect 
Error 737.625 26.34375 28 
Total 6866 901.8259 35 

ANOVA Assumptions 

1 Attribute Test Test Stat Critical P-Value Decision/l%l I 

I Variances Bartlett Equality of Variance 6.674 18.48 0.4636 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9856 0.91 13 Normal Distribution 

Cell Density Summary 

Conc-% Control Type 
0 Negative Contr 
1.48 

2.95 

5.9 
11.9 

23.8 
47.6 

95.2 

Count Mean 
8 29.38 
4 36.75 

4 44.5 

4 32.25 

4 17.75 

4 13.25 

4 11.25 
4 1.5 

95% LCL 
27.12 

34 

42.7 

29.48 

15.98 

12.09 

9.969 
0.7575 

95% UCL Min 
31.63 20 

Max Std Err 
37 1.097 

Std Dev 
5.805 
7.089 

4.655 

7.1 36 

4.573 

2.986 

3.304 

1.915 

Analyst: 



CETlS Analytical Report Report Date: 22 Jul-09 1 1 :39 (p 2 of 2) 
LinWLink Code: 11-8479-9951109209NTR2 

Analyst: 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 17-5662-5881 Endpoint: Cell Dens~ty CETlS Version: CETlSvl 5 0 
Analyzed: 22 Jul-09 I I 15 Analysis: Parametr~c-Multiple Comparison Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
0 Negatlve Contr 37 36 32 3 1 28 27 24 20 
1 48 43 42 34 28 
2 95 49 48 4 1 40 
5 9 42 32 30 25 
11 9 23 20 15 13 

23 8 17 14 12 10 
47 6 15 13 9 8 
95 2 4 2 0 0 
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CETlS Analytical Report Report Date: 22 Jul-09 1 1 :39 (p 3 of 4) 
LinklLink Code: 11-8479-9951109209NTR2 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 11-4341 -1 068 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 22 Jul-09 11 : 16 Analysis: Nonlinear Regression Official Results: Yes 

Sample No: 15-8701 -5008 Code: NTR-2 Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
4P Log-Logistic+Hormesis EV [Y=A(I +EX)I(l +(2ED+1)(XfD)AC)] None None Normal [W=l] Off [Y"Y] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(1Sb) 

13 -77.66 164.6 0.8423 Yes 2.395 4.074 0.0742 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
SNEC 10.85 8.953 13.36 
10 8.77 NIA 10.83 
15 9.538 7.828 11.74 
20 10.39 8.564 12.78 
25 11.35 9.368 1 3.99 
40 15.17 12.33 19.27 
50 19.03 15 25.36 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(S%) 
A 29 1.808 25.31 32.68 16.04 0.0000 Significant Parameter 
C 1.804 0.1291 1.541 2.067 13.97 0.0000 Significant Parameter 
D 19.03 2.819 13.29 24.77 6.751 0.0000 Significantparameter 
E 0.4068 0.157 0.08702 0.7265 2.591 0.0143 Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 5876 1958.667 3 63.31 0.0000 Significant 

Lack of Fit 252.3751 63.09378 4 2.395 0.0742 Non-Significant 

Pure Error 737.625 26.34375 28 

Residual 990.0001 30.9375 32 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 6.674 18.48 0.4636 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9745 0.561 9 Normal Distribution 

Cell Density Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% Diffh 
0 Negative Control 8 29.38 20 37 1.078 5.805 19.76% 0.0% 
1.48 4 36.75 28 43 1.316 7.089 19.29% -25.11% 
2.95 4 44.5 40 49 0.8644 4.655 10.46% -51.49% 
5.9 4 32.25 25 42 1.325 7.136 22.13% -9.79% 
11.9 4 17.75 13 23 0.8493 4.573 25.77% 39.57% 
23.8 4 13.25 10 17 0.5545 2.986 22.54% 54.89% 
47.6 4 11.25 8 15 0.6135 3.304 29.37% 61.7% 
95.2 4 1.5 0 4 0.3556 1.915 127.7% 94.89% 



CETlS Analytical Report Report Date: 22 Jul-09 11 :39 (p 4 of 4) 
LinWLink Code: 1 1-8479-9951 109209NTR2 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 11 -4341 -1068 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 22 Jul-09 11 :16 Analysis: Nonlinear Regression Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 
0 Negative Control 20 36 27 31 24 37 28 32 
1.48 34 42 28 43 

2.95 48 4 1 49 40 

5.9 30 25 42 32 

11.9 15 23 13 20 

23.8 17 12 14 10 
47.6 15 9 13 8 

95.2 4 0 2 0 
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Pseudokirchneriella subcapitafa Summary Sheet 

Clrent: 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 

Start Date: 
Set up by: 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID. 
Date Initiated: 

72-h IC50 (95% CL): 

72-h lC50 Reference Toxicant Mean t 2 SD: 13.1 M,&g 1 & C v  (%): 3 4 .  
V 

Test Results: 

Reviewed by: Date reviewed: 

NOEC %(v/v) 

LOEC %(v/v) 

IC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Modified May 8, 2008; Ver. I .O 

Algal Growth 

4% ~a 
I 

q'c- 2. 
S[*  I (-4S.3 - .Pb.b)  

0 - 4  (CI*C . - G I <  1) 

Nautilus Environmental 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client : Rescan Setup by: a 
Sam~le  ID: SC- 6 Test Datemime: 

a \ 

Work Order No.: 0 7 204 Test Species: Pseudokirchneriella subcapitata 

Culture Date: J&J 2, Age of Culture: Culture Health: 6 4  
Culture Count: 1 2'3? 2 ~~3 Avenge: 2-30 Culture Cell Density (cl): 

Time Zero Counts: Average: 

No. of CellslmL: Initial Density: # cellslmL - 220 pL x I 0  pL = T?? 5 
I 

initial control p ~ :  we11 I: 6.8 we11 2: 6.. Q 
Final control p ~ :  Well I : 6 * 03 

Light intensity (lux): %qm Date measured: JV& 3.37J7 

Sample Description: 

Comments: 

Reviewed: + Date reviewed: 

Version 1.0 Modified May 8, 2008 LP Nautilus Environmental 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan 
WO#: 09209 
Sample ID: SCR 

Start Datenime: 
Termination Date: 

Initial Cell Density: 

Concentration Rep Count 1 Count 2 Count 3 Count 4 
% VIV (X I 04) (X I 04) (X I 04) (X I 04) 

Control A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 

9772.73 cell1mL 21 5000 
0.22 
0.01 

Mean Cell Yield 9772.727 
(X I 04) (X I 04) 

cell1mL 
25 24.0 mean 29.1 
31 30.0 SD 5.026714 
27 26.0 CV 17.24565 
35 34.0 
32 31 .O 
26 25.0 
39 38.0 
26 25.0 
31 30.0 
23 22.0 
32 31 .O 
29 28.0 
35 34.0 

22.5 21.5 
3 1 30.0 
23 22.0 
45 44.0 
38 37.0 
49 48.0 
36 35.0 
52 51 .O 
60 59.0 
58 57.0 
48 47.0 
62 61 .O 
73 72.0 
67 66.0 
77 76.0 
2 1 20.0 
31 30.0 
28 27.0 
30 29.0 
8 7.0 
0 -1 .o 
4 3.0 
2 1 .o 



72-h Pseudokirchneriella subcapitata Test - Trend Analysis by Mann-Kendall Test. 

Instructions: 
1. Enter the project number, work order number and sample ID in the highlighted cells. 

2. Enter the negative control cell yield data (X x lo6 cellslml) into the highlighted spreadsheet cells. 
3. Compare the calculated S value to the table of critical S values at the bottom of the page. 
4. If the calculated S value is smaller than the S value in the table, there is no statistically significant trend. 

Client: Rescan Sample ID: SCR 
W.O. No.: 09209 Test Date: 7-Jul-09 

4 5 

Replicate No. 

Critical values of (S) at a probability of p = 0.05, when the number of replicates (n) is 10 or less. 

Rep No. 
Datavalue 

(- Rep 1) 
(- Rep 2) 
(- Rep 3) 
(- Rep 4) 
(- Rep 5) 
(- Rep 6) 
(- Rep 7) 

If your calculated value for S (for the applicable number of replicates) is equal to or less than the 
corresponding value for S in the above table, then there is no statistically significant trend present. 
Refer to Gilbert (1987) for complete table of probabilities for the Mann-Kendall test. 

Count of 
+ Signs 

7 
3 
3 
1 
1 
1 
0 

16 

1 2 3 4 5 6 7 8 
24.0 30.0 26.0 34.0 31.0 25.0 38.0 25.0 

6.000 2.000 10.000 7.000 1.000 14.000 1.000 
-4.000 4.000 1.000 -5.000 8.000 -5.000 

8.000 5.000 ~ -1.000 12.000 -1.000 
-3.000 -9.000 4.000 -9.000 

-6.000 7.000 -6.000 
13.000 0.000 

-13.000 

Reference: 
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, NY. 320 pp. 

Count of 
- Signs 

0 
3 
2 
3 
2 
0 
1 

11 Totals 

S =  5 
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CETlS Analytical Report Report Date: 22 Jul-09 11 :38 (p 2 of 2) 
LinklLink Code: 06-9460-0831 109209SCR 

Analyst: Q ~ 2 5 !  ~q 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 12-1089-151 1 Endpoint: Cell Density CETlS Version: CETISv1 5 0 
Analyzed: 22 Jul-09 11.22 Analysis: Parametnc-Mult~ple Comparison Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Negat~ve Contr 38 34 31 30 26 25 25 24 
1 48 31 30 28 22 
2 95 34 30 22 22 
5 9 48 44 37 35 

11 9 59 57 51 47 
23 8 76 72 66 61 
47 6 30 29 27 20 

95 2 7 3 1 0 
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CETlS Analytical Report Report Date: 22 Jul-09 11 138 (p 1 of 2) 

LinklLink Code: 06-9460-0831109209SCR 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 16-8820-81 68 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 22 Jul-09 11 :24 Analysis: Nonlinear Regression Official Results: Yes 

Sample No: 19-1989-8496 Code: SCR Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
4P Logistic+Hormesis [Y=A(l+EX)l(l+exp(-C(X-D)))] None None Normal [W=l] Off [Yt=Y] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
14 -78.25 165.8 0.9065 Yes 2.486 4.074 0.0663 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
SNEC 54.31 50.7 59.44 
10 49.05 NIA 51.91 
15 49.7 NIA 52.75 
20 50.39 N/A 53.66 
25 51.11 48.27 54.64 
40 53.52 50.1 1 58.19 
50 55.41 51.52 61.24 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(S%) 
A 26.55 1.416 23.66 29.43 18.75 0.0000 Significant Parameter 
C -0.1226 0.02439 -0.1 723 -0.07292 -5.027 0.0000 Significant Parameter 
D 35.61 3.793 27.89 43.34 9.389 0.0000 Significantparameter 
E 0.091 78 0.02095 0.0491 0.1 345 4.381 0.0001 Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 10952.59 3650.865 3 114.2 0.0000 Significant 
Lack of Fit 268.1693 67.04233 4 2.486 0.0663 Non-Significant 
Pure Error 755.125 26.96875 28 

Residual 1023.294 31.97795 32 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 2.102 18.48 0.9540 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9851 0.8979 Normal Distribution 

Cell Density Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% 
0 Negative Control 8 29.13 24 38 0.9334 5.027 17.26% 0.0% 
1.48 4 27.75 22 31 0.7486 4.031 14.53% 4.72% 
2.95 4 27 22 34 1.114 6 22.22% 7.3% 
5.9 4 4 1 35 48 1.124 6.055 14.77% 40.77% 
11.9 4 53.5 47 59 1.023 5.508 10.29% -83.69% 
23.8 4 68.75 61 76 1.226 6.602 9.6% -136.1% 
47.6 4 26.5 20 30 0.8373 4.509 17.02% 9.01% 
95.2 4 2.75 0 7 0.5749 3.096 11 2.6% 90.56% 

rn 
Analyst: Q A & ~ z ~ ~  



CETlS Analytical Report Report Date: 22 Jul-09 11 :38 (p 2 of 2) 

LinklLink Code: 06-9460-0831109209SCR 

Analyst: 4 2 5 ( 0 q  

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 16-8820-81 68 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 22 Jul-09 11:24 Analysis: Nonlinear Regression Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 
0 Negative Control 24 30 26 34 31 25 38 25 
1.48 30 22 3 1 28 

2.95 34 22 30 22 
5.9 44 37 48 35 
11.9 5 1 59 57 47 
23.8 61 72 66 76 
47.6 20 30 27 29 
95.2 7 0 3 1 
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APPENDIX E – 96-h LC50 Oncorhynchus mykiss Toxicity Test Data  
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 

  



Rainbow Trout Summary Sheet 

Client @~cL% 

Work Order No.: f ~ f i  - 2/07 Test Species; OncOmyndrus my- 

Sample Infomration: 

Sample ID: 5k-v 
Sample Date: 
Date Received: 
Sample Volume: 

1- 
75% Mc/ 

Other: - 
Dilution Watm 

Type: &v*I&-~- r/& 
Hardness (mgL CaCW: 1.s I 

Alkalinity (mgR CaCW: t 0 

Test Organism Infomdbm 

Batch No.: 3 6 /PO? 
Source: 
Test Volume/No. Fish: /3/& 
Loading Density: 'e, 3- 
Mean Length i SD (mm): z m: 2-4--37 
h b n  Weight i SD a): O23Z f- DZ+O, Range: 0 ,  LY - o J % (  

V 

SDS Rd@mme Toxicant Results: 

Reference Toxicant 10: g7 'fq 
stw solution ID: 0 3 ~ 0 3  
Date Initiated: - 

Jun. 3-134 
96-h LC50 (95% CL): car I ;t .r  -4 
Reference Toxicant Mean i 2 SD: T.0 * 1.1  
Reference Toxicant CV (96): ILL 

~ e s t  Results: Ik 96-6 C,= 9 ml=[~/J) 
* '/ 

Reviewed by: &- 

Issued Juty 12.2006; Vet. 1.0 Nautilus EnvF 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

ClientlProject#: h c/& Number FishNolume: I o //DL 
Sample I.D. <& -9/ 7-d % Mortality: 0 -1 5 
W.O. # Total Pre-aeration Time (mins): 30 b r ~  

RBT Batch #: Aeration rate adjusted to 6.5 f 1 mUminlL? (YIN): 
Date Collectedmime: 
Date Setupmime: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

Sample DescriptionlComments:  do^&^ , < d ~ "  (Ce~k~cu  ' (  (3 k Q 
/ I 

Fish Description at 96? 4 f L  ,,DL 

Other Observations: 

Reviewed by: ex* Date Reviewed: & - %/V 

Issued October 29, 2008; Ver. 2.0 Nautilus Environment' 
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96-Hour Rainbow Trout Toxicity Test Data Sheet 

ClientlProject#: 
Sample I.D. 
W.O. # 
RBT Batch #: 

Date CollectediTime: 
Date Setupmime: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

DO-I 
DH-I 
C-I 

Number FishNolume: 10   lo^ 
7 4  % Mortality: d 0 B 

Total Pre-aeration Time (mins): 3 d  P- I-rn 

Aeration rate adjusted to 6.5 f I mUminIL? (YIN): 

Sample Description/Comments: ( t 9 & - q  Ar.l$ F r h e  p6&\ GC) I 4- %b 
V d'. \ 

Fish Description at 96? 4l-J 4 

Other Observations: 

Reviewed by: Date Reviewed: 

Issued October 29, 2008; Ver. 2.0 Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client 
J 

Work Order No.: O ~ V ?  T& Species: Onccxfyndrus my- 

Sample InfonnatSon: 

Sample ID: $TRL 
Sample Date: - q * \ y  51uC1 - 
DateReceived: T J ( ~  
Sample volume: Z-31f2.b~ 
Other: / 

Dilution Waer: 

Type: b t 4 7 . a  Ll& 
Hardness (mgk CaCOs): f 

Alkalinitv h d L  CaCOd: 10 

Test Organism InfomWom 

Batch No.: 0 61PO9 
Source: 
Test VdumlNo. F i :  l d t g ~  
Loading Density '' , 33' 
Mean Length * SD (mrn): $ " P - ~ - s  *- 
Mean Weight SD (9): 0 ~ 3 3  * 

u 

SDS Reference Toxicant Resub: 

Reference Toxicant ID: 
St& Solution ID: 
Date Initiated: 
9 6 h  LC50 (95% CL): 

Reference Toxicant Mean i 2 SD: r.0 * 1.1 
Reference Toxicant CV (%): I I,L 

Test Results: 

Issued July 12 2006; Ver. 1.0 Nautilus Efwhnmental 
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96-Hour Rainbow Trout Toxicity Test Data Sheet 

ClienUProjecW: 
Sample I.D. 
W.O. # 
RBT Batch #: 

F -~c-c -  Number FishNolume: r 0 / 1 3 ~  

5- 7-d % Mortality: 0 "1 b 

q 2732 Total Pre-aeration Time (mins): 40 ,:, 
Aeration rate adjusted to 6.5 f 1 mLlminlL? (YIN): 

Date CollectedlTime: 
Date Setupmime: 
Sample Setup By: 3-3- 

D.O. meter: DO-l 
pH meter: pH-l 
Cond. Meter: C-l 

Sample DescriptionlComments: c \xd A 7  , 50+-+ ~~A-CLAJ~L 
I '  

Fish Description at 96? 

Other Observations: 

Reviewed by: Date Reviewed: & %/q 

Issued October 29, 2008; Ver. 2.0 Nautilus Environmental 



 

APPENDIX F – 48-h LC50 Daphnia magna Toxicity Test Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Daphnia magna Summary Sheet 

Client: &curl Stafi Datdime: V%y/04 @- 0 9  < 
Worlc Order No.: fl? 7 s  -V Test Species: D. /r\PoOQ 

Set up by: CM 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Broodstock No.: 9 
Age of young (Day 0): ~ 2 4  41 
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[~autilus Environmental Chain of Custody (electronic)l 
California: 5550 Morehouse Drive, Suite 150, San Diego, CA92121 

Washington: 5009 Pacific Highway East, Suite 2, Tacoma, WA 98424 



Toxicity Testing on the samples SC2, STE2 NTR2 and 
SCR- July 2009 

Final Toxicity Test Report 

Report date: September 22,2009 

1 Submitted to: 

RESCAN ENVIRONMENTAL SERVICES LTD. 

Vancouver, BC 

Burnaby Laborato y 
8664 Commerce 
Court 
Burnaby, BC 
V5A 4N7 



Ms. Judith Eigenbrod 

Rescan Environmental Services Ltd. 

6th Floor, 1111 W. Hastings Street 

Vancouver, BC 

V6E 2J3 

September 22,2009 

Ms. Eigenbrod: 

Re: Toxicity testing on samples SC2, STE2, NTR2, and SCR (all collected on July 

5,2009) 

Nautilus Environmental is pleased to provide you with the results of the toxicity 

tests conducted on samples SC2, STE2, NTR2 and SCR received on July 7, 2009. 

Testing was conducted following Environment Canada methods. All test 

acceptability criteria specified by Environment Canada protocols were met. A 

summary of the test methods and results are provided in the following report. 

Please feel free to contact the undersigned at 604-420-8773 should you have any 

questions or require any additional information. 

Nautilus Environmental 

1 Armando Tang, B.Sc., R . P . B ~ ~  

Laboratory Manager 
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1.0 INTRODUCTION 
 
Nautilus Environmental (Burnaby, BC) conducted toxicity tests for Rescan 
Environmental Services Ltd. on samples identified as SC2, STE2, NTR2 and SCR, all 
collected on July 5, 2009. The samples were delivered to the Nautilus Environmental 
Laboratory in Burnaby, BC on July 7, 2009. The samples were transported in thirty-six 
20-L collapsible containers in coolers containing ice packs and were stored at 4°C in the 
dark prior to testing.  The following sublethal toxicity tests were conducted on all four 
samples:  
 
• Ceriodaphnia dubia survival and reproduction 
• 7-d Rainbow trout (Oncorhynchus mykiss) embryo viability 
• 7-d Lemna minor growth inhibition 
• 72-h Pseudokirchneriella subcapitata (formerly identified as Selenastrum capricornutum) 

growth inhibition  
• 96-h Rainbow trout  (Oncorhynchus mykiss) LC50  
• 48-h Daphnia magna LC50 
 
The 7-d Rainbow trout (Oncorhynchus mykiss) embryo viability test was conducted by the 
Nautilus Environmental laboratory in Tacoma, Washington.    
 
This report describes the results of these toxicity tests. Copies of raw laboratory data 
sheets and statistical analysis for each test species are provided in Appendices A to F. 
The chain of custody form is provided in Appendix G. 
 
2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 1 to 6 and briefly described in 
Sections 2.1 to 2.6. Testing was conducted according to procedures described by the 
Environment Canada protocols (2000a, 2000b, 2007a, 2007b and 2007c). The rainbow 
trout embryo viability test followed modified procedures described by Environment 
Canada (1998) and Canaria et al. (1999). Statistical analyses for all the tests were 
performed using the CETIS computer program (Tidepool Scientific Software, 2007). 
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2.1 Ceriodaphnia dubia survival and reproduction test 
 
The chronic water flea test was conducted using Ceriodaphnia dubia and followed 
Environment Canada (2007a, EPS 1/RM/21) using a static-renewal method. The 
endpoints were survival and reproduction over a 7 ± 1-day exposure period. The test 
was conducted using seven concentrations (1.6, 3.1, 6.25, 12.5, 25, 50 and 100%) and a 
laboratory control.  Ten replicates per concentration, each with one daphnid and 15 mL, 
of sample were tested. The control and dilution water was 20% Perrier water diluted 
with deionized water (hardness 80-100 mg/L CaCO3).  Test solutions were renewed 
daily by transferring the adult daphnid into freshly prepared solution.  During renewal, 
the number of young produced in the previous 24 hr period were counted and recorded.  
 
Daphnids were fed daily with a mixture of YCT and P. subcapitata in a 0.5:1 ratio. The 
test was conducted at 25 ± 1°C under a 16:8 h light:dark photoperiod. Temperature, 
dissolved oxygen (DO) and pH were measured daily in the old and new test solutions, 
and conductivity was measured daily in the new solutions. The No Observed Effect 
Concentration (NOEC) and the Lowest Observed Effect Concentration (LOEC) were 
determined for both survival and reproduction. The median lethal concentration (LC50) 
and 95% confidence limits were calculated for survival.  For the reproductive endpoint, 
the inhibition concentrations (IC25 and IC50) and associated 95% confidence limits were 
calculated.  A sodium chloride reference toxicant test was conducted within 14 days of 
test initiation and compared to historical data to assess the health and sensitivity of C. 
dubia. 
 
For a valid test, daphnid survival in the control must be ≥80%.  Of the surviving 
daphnids, ≥60% must produce three broods with an average of ≥15 young within 7 ± 1 
days.   
 
2.2 7-d Oncorhynchus mykiss embryo viability test 
 
The rainbow trout (Oncorhynchus mykiss) embryo viability test was conducted according 
to Environment Canada (1998, EPS 1/RM/28) and Canaria et al. (1999) using a static-
renewal method.  The endpoint was embryo viability at the end of a 7-day exposure 
period. The test was conducted using five concentrations (6.25, 12.5, 25, 50 and 100%) 
and a laboratory control, with four replicates per concentration and 2-L of sample in 
each replicate. The control and dilution water was moderately-soft water (approximately 
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40 mg/L CaCO3 hardness), prepared by adding reagent-grade chemicals to municipal 
dechlorinated water.   
 
Thirty fertilized rainbow trout eggs were exposed in each test container.  Test solutions 
were renewed daily and aeration was provided throughout the test. The test was 
conducted at 14 ± 1°C under dark conditions. Temperature, DO, and pH were measured 
daily in each concentration in the old and new test solutions and conductivity was 
measured daily in the new solutions. The NOEC and LOEC were determined, and the 
median and 25% effect concentrations (EC50 and EC25) with 95% confidence limits were 
calculated. A sodium dodecyl sulphate reference toxicant test was conducted 
concurrently and compared to historical data to assess the health and sensitivity of each 
batch of rainbow trout gametes.  For a valid test, embryo viability must be ≥70% in the 
control. 
 
2.3 7-d Lemna minor growth inhibition test 
 
The L. minor test was conducted according to Environment Canada (2007b, EPS 
1/RM/37) in a static system. The endpoints were plant growth defined by the number 
of fronds and the dry weight of the plants following a 7-day exposure period. Nutrients 
were added to the sample prior to preparing the test concentrations.  The test was 
conducted using seven concentrations (1.5, 3.0, 6.1, 12.1, 24.3, 48.5, 97%) and a laboratory 
control, with four replicates per concentration and 150 mL of sample in each replicate. 
The control and dilution water was modified APHA media (i.e., deionized water with 
nutrients added).  
 
Two healthy three-frond plants were placed in each test container at test initiation.  The 
test was conducted at 25 ± 2°C under continuous light. Temperature was measured daily 
in the incubation chamber.  Temperature and pH were measured at test initiation and 
termination. Conductivity was measured only at test initiation.  
 
The NOEC and LOEC were determined for both growth endpoints. The IC25, IC50 
values and associated 95% confidence limits were also calculated. A potassium chloride 
reference toxicant test was conducted within 14 days of test initiation and compared to 
historical data to assess the health and sensitivity of the duckweed. 
 

Nautilus Environmental  
WO# 09207-212 

3



 

For the test to be considered valid, the number of fronds at the end of the test must 
increase ≥8-fold in the control (i.e., the mean number of fronds in the control must be at 
least 48). 
 
2.4 72-h Pseudokirchneriella subcapitata growth inhibition test 
 
The P. subcapitata test was conducted according to Environment Canada (2007c, EPS 
1/RM/25) in a static system. The endpoint was algal growth measured as cell yield over 
a 72-h exposure period. The test was conducted in a 96-well microplate using seven 
concentrations (1.48, 2.95, 5.9, 11.9, 23.8, 47.6, 95.2%) and a laboratory control, with four 
replicates per sample concentration and eight replicates for the control. Nutrients were 
added to the sample prior to preparing the test concentrations.  The control and dilution 
water was deionized water with nutrients added. The test volume was 220 μL in each 
replicate.  
 
Each well was inoculated with a density of approximately 10,000 algal cells/mL. The 
test was conducted in an incubation chamber maintained at 24 ± 2°C under continuous 
light. Temperature and pH were measured in each concentration at test initiation. 
Temperature was measured daily in the incubation chamber. Algal cells in each well 
were counted using a hemacytometer under a compound microscope after the 72-h 
exposure period. The NOEC and LOEC were determined and the IC25, IC50 and 
associated 95% confidence limits were also calculated. A zinc reference toxicant test was 
conducted within 14 days of test initiation and compared to historical data to assess the 
health and sensitivity of the algal culture. 
 
For the test to be considered valid, the number of algal cells at the end of the test must 
increase by ≥16-fold in the control. In addition, the controls cannot exhibit a positive or 
negative trend when analyzed statistically using the Mann-Kendall test and the 
coefficient of variation of the control replicates cannot exceed 20%. 
 
2.5 96-h LC50 Oncorhynchus mykiss test 
 
The rainbow trout LC50 test was conducted using juvenile fish and followed the 
Environment Canada protocol (2000a, EPS 1/RM/13) in a static system.  The test was 
conducted using five concentrations (6.25, 12.5, 25, 50 and 100%) and a laboratory 
control. The control and dilution water was dechlorinated municipal water.  The test 
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involved exposing ten juvenile rainbow trout (acclimated for ≥ 14 days, with wet weights 
of 0.3 to 2.5g) to each test concentration in glass aquaria.  
 
The test was conducted at 15 ± 1°C under a 16:8 h light:dark photoperiod. Temperature, 
DO and pH were measured daily in each concentration and conductivity was measured 
at test initiation and termination. After 96 h, the median lethal concentration (LC50) and 
95% confidence limits were calculated.  A monthly sodium dodecyl sulphate reference 
toxicant test was conducted and compared to historical data to assess the health and 
sensitivity of the juvenile rainbow trout.  For the test to be considered valid, rainbow 
trout survival must be ≥90% in the control. 
 
2.6 48-h LC50 Daphnia  magna test 
 
The 48h LC50 Daphnia magna test was conducted according to Environment Canada 
(2000b, EPS 1/RM/14). The test was conducted using five concentrations (6.25, 12.5, 25, 
50 and 100%) and a laboratory control. The control and dilution water was moderately-
hard reconstituted water (hardness 80-100 mg/L), prepared by adding reagent-grade 
chemicals to deionized water.  Ten D. magna (<24h old) were exposed in each test 
concentration using a 200-mL volume.    
 
The test was conducted at 20 ± 2°C under a 16:8 h light:dark photoperiod. Temperature 
and survival were measured daily while DO, pH and conductivity were measured at 
test initiation and termination. After 48 h, the median lethal concentration (LC50) and 
95% confidence limits were calculated.  A sodium chloride reference toxicant test was 
conducted within 14 days of test initiation, and compared to historical data to assess the 
health and sensitivity of D. magna.   For a valid test, D. magna survival must be ≥90% in 
the control.  
 
2.7 Quality Assurance/Quality Control (QA/QC) 
 
Nautilus follows a comprehensive QA/QC program to ensure that the data generated 
are of high quality and scientifically defensible. Our QA program is designed to ensure 
that all tests are performed in accordance with well-established and approved methods 
(e.g., Environment Canada, US EPA).  
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To meet these objectives, Nautilus has implemented a number of quality control 
procedures that include the following:  
 

• Negative controls to ensure that appropriate testing performance criteria are met; 
• Positive controls to assess the health and sensitivity of the test organisms; 
• Use of appropriate species and life stage to meet the study objectives; 
• Appropriate number of replicates to allow for proper statistical analyses; 
• Calibration and proper maintenance of instruments to ensure accurate 

measurements; 
• Proper documentation and recordkeeping to allow traceability of performance; 
• Adequate supervision and training of staff to ensure that methods are followed; 
• Proper handling and storage of samples to ensure their integrity; 
• Procedures in place to address issues that may arise during testing and ensure 

the implementation of appropriate corrective actions; and  
• Rigorous review of data by a registered professional biologist to ensure they are 

of good quality and scientifically defensible prior to releasing to the client. 

Nautilus Environmental  
WO# 09207-212 

6



 

Table 1. Summary of test conditions: Ceriodaphnia dubia survival and 
reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 hr old neonates produced within 12 hr 

Test type Static renewal 

Test duration 7 ± 1 day 

Test chamber 20 mL test tube 

Test solution volume 15 mL 

Test concentrations (% sample) Seven concentrations, plus laboratory control 

Number of replicates 10 

Control/dilution water 20% Perrier water (hardness 80-100mg/L 
CaCO3) 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Number of organisms/chamber 1 

Daily, with 0.1 ml Pseudokirchneriella 
subcapitata and 0.05 mL YCT 

Feeding 

Light intensity 100 to 600 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada, 2007a, EPS 1/RM/21 

Test endpoints Survival and reproduction 

Test acceptability criterion for controls ≥80% survival; ≥15 young per surviving 
control; ≥60% of controls producing three or 
more broods 

Reference Toxicant Sodium chloride 
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Table 2. Summary of test conditions for the rainbow trout embryo viability test. 

Test organism Oncorhynchus mykiss 

Test organism source Fraser Valley Trout Hatchery 

Test organism age < 24 hours 
Test type Static-renewal 

Test duration 7 days 

Test chamber 2-L plastic containers 

Test solution volume 2 L 

Test concentrations (% sample) Five concentrations, plus laboratory control 

Number of replicates 4 
Moderately-soft water (hardness 40  - 48 mg/L 
CaCO3) Control/Dilution water 

Test solution renewal Daily 

Test temperature 14 ± 1°C 

Number of organisms/chamber 30 eggs 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (1998), EPS 1/RM/28 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate  
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Table 3. Summary of test conditions for the Lemna minor growth inhibition test. 

Test organism Lemna minor 

Test organism source In-house culture 

Test organism age 7- to 10-day old 
Test type Static 

Test duration 7 days 

Test chamber 250-mL glass containers 

Test solution volume 150 mL 

Test concentrations (% sample) Seven concentrations, plus laboratory control 

Number of replicates 4 
Deionized or distilled water with nutrients 
added Control/Dilution water 

Test solution renewal None 

Test temperature 25 ± 2°C 

Number of organisms/chamber Two 3-frond plants 

Light intensity 4000 to 5300 lux full spectrum light 

Photoperiod Continuous 

Aeration None 

Test protocol Environment Canada (2007b), EPS 1/RM/37 

Test endpoint Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride 
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Table 4. Summary of test conditions for the Pseudokirchneriella subcapitata growth 
inhibition test. 

Test organism Pseudokirchneriella subcapitata 

Test organism source In-house culture 

Test organism age 
4- to 7-day old culture in logarithmic growth 
phase 

Test type Static 

Test duration 72 hours 

Test chamber Microplate 

Test solution volume 220 µL 

Test concentrations (% sample) Seven concentrations, plus laboratory control 

Number of replicates  4 for treatments; 8 for control 

Control/Dilution water Deionized or distilled water 
Test solution renewal None 

Test temperature 24 ± 2°C 

Number of organisms/chamber 10,000 cells/mL 

Light intensity 3600 to 4400 lux 

Photoperiod Continuous 

Aeration None 

Test protocol Environment Canada (2007c), EPS 1/RM/25 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls 
≥ 16-fold increase in number of algal cells; no 
trend when analyzed with Mann-Kendall test; 
and CV ≤20% 

Reference toxicant Zinc 
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Table 5. Summary of test conditions for the 96-h rainbow trout LC50 test. 

Test organism Oncorhynchus mykiss 

Test organism source Commercial hatchery 

Test organism age Juveniles 
Test type Static 

Test duration 96 hours 

Test chamber 18.2 L glass aquarium 

Test solution volume 10 L 

Test concentrations (% sample) Five concentrations, plus laboratory control 

Number of replicates 1 

Control/Dilution water Municipal dechlorinated water 
Test solution renewal None 

Test temperature 15 ± 1°C 

Number of organisms/chamber Ten 

Feeding None 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (2000a), EPS 1/RM/13 

Test endpoint 96-h LC50 

Test acceptability criteria for controls Survival ≥ 90% 

Reference toxicant Sodium dodecyl sulphate 
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Table 6. Summary of test conditions for the 48-h Daphnia magna LC50 test. 

Test organism Daphnia magna 

Test organism source In-house culture 

Test organism age < 24 h 
Test type Static 

Test duration 48 hours 

Test chamber 250-mL glass beakers 

Test solution volume 200 mL 

Test concentrations (% sample) Five concentrations, plus laboratory control 

Number of replicates One 

Control/Dilution water 
Moderately-hard reconstituted water 
(hardness 80-100 mg/L)  

Test solution renewal None 

Test temperature 20 ± 2°C 

Number of organisms/chamber Ten 

Feeding None 

Light intensity 400 to 800 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2000b), EPS 1/RM/14 

Test endpoint 48-h LC50 

Test acceptability criteria for controls Survival ≥ 90% 

Reference toxicant Sodium chloride 
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3.0 RESULTS 
 
3.1 Ceriodaphnia dubia survival and reproduction test 
 
Results of the C. dubia test are summarized in Table 7. The C. dubia test did not exhibit any 
significant reduction in survival in any of the concentrations tested for any of samples (SC2, 
STE2, NTR2, SCR). The LC50 values were all  >100%.  
 
Of the concentrations tested for SC2, five of seven concentrations (6.25, 12.5, 25, 50, 100%) 
exhibited significant effects on reproduction.  The IC25 and IC50 values (with 95% confidence 
limits) were 3.9 (0.3-36.5) and >100 % (v/v), respectively. Relative to the control, reproduction 
was not adversely affected in any of the concentrations tested for STE2.  The IC25 and IC50 
values for STE2 were both >100%. Note that although the average number of young in the 
control for STE2 was 13.5, this result met the Environment Canada criterion of ≥15 young per 
daphnid, since this criterion is based on organisms that had produced three broods.  
 
With the exception of the 1.56% concentration, all the concentrations tested for NTR2 exhibited 
significant adverse effects on C. dubia reproduction, therefore the IC25 value (with 95% 
confidence intervals) was 5.4 (1.6-16.1) and the IC50 value was >100% (v/v).  Significant 
adverse effects on reproduction were observed in the highest three concentrations (25, 50, 100% 
(v/v)) tested for SCR.  This resulted in IC25 and IC50 values (with 95% confidence intervals) of 
19.3 (8.8-26.2) and 34.1 (26.9-42.5)% (v/v), respectively.  
 
3.2 7-d Oncorhynchus mykiss embryo viability test 
 
Results of the 7-d rainbow trout embryo viability test are provided in Table 8. Rainbow trout 
embryo did not exhibit any statistically significant effects on embryo development in any of the 
concentrations tested for SC2, STE2, NTR2 and SCR. The EC50 for embryo viability was >100% 
for all samples. Results are presented on the basis of results from only three of the four 
replicates, as discussed in Section 3.7.  
 
3.3 7-d Lemna minor growth inhibition test 
 
The 7-d L. minor test did not exhibit inhibitory effects on frond growth in any concentrations 
tested for samples SC2, STE2 and NTR2.  For these samples, the IC25 and IC50 values for frond 
growth were >97. Frond growth stimulation was observed in the 1.5, 3.0, 12.1, 24.2, 48.5% (v/v) 
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concentrations tested for SC2. Frond growth was stimulated in the 12.1, 24.2, 48.3, 55 and 97% 
concentrations of STE2, however the stimulation was not significantly different from the 
control.  Similarly non-significant frond growth stimulation was exhibited in the 3.0, 6.1, 48.5 
and 97% concentrations tested for NTR2.  
 
Of the concentrations tested for SCR, frond growth was significantly inhibited only in the 48.5% 
concentration.  The resulting IC25 and IC50 values with 95% confidence intervals for SCR were 
21.5 (5.9-58.6) and >97%, respectively.   
 
No adverse effects on dry weight were observed in any of the concentrations tested for SC2, 
STE2, and NTR2, therefore the IC25 and IC50 values were all >97%. For SC2, non-significant 
stimulation was observed in the 1.5 and 12.1% concentrations.  Stimulation was exhibited in the 
48.5% concentration of STE2 however it was not significantly different relative to the control.  
No stimulation on dry weight was observed in NTR2. Only one of the concentrations tested 
(48.5%) for SCR exhibited significant adverse effects on dry weight relative to the control.  The 
IC25 and IC50 values (with 95% confidence intervals) for SCR were 9.8 (1.7-35.3) and >97%, 
respectively.  The test results for this species are summarized in Table 9. 
 
3.4 72-h  Pseudokirchneriella subcapitata growth inhibition test 
 
Significant adverse effects in the 72-h P. capitata growth inhibition test were observed in the 
11.9, 47.6 and 95.2% concentrations of SC2.  The IC25 and IC50 with 95% confidence limits for 
this sample were 26.1 (24.5-27.6) and 33.0 (30.9-35.1)%, respectively. Of the concentrations tested 
for STE2, only the highest concentration, 95.2%, exhibited adverse effects on cell density.  The 
resulting IC25 and IC50 values with 95% confidence limits were 61.7 (52.3-69.0) and 84.1 (71.4-
95.2)%, respectively.  Significant adverse effects were observed in four of the concentrations 
tested (11.9, 23.8, 47.6, 95.2%) for NTR2, therefore the IC25 and IC50 values (with 95% 
confidence limits) were 11.4 (9.4-14.0) and 19.0 (15.0-25.4)%, respectively. Relative to the control, 
only the 95.2% concentration of sample SCR exhibited significant adverse effects.  The IC25 and 
IC50 values (with 95% confidence limits) for SCR were 51.1 (48.3-54.6) and 55.4 (51.5-61.2)%, 
respectively (See Table 10). 
 
3.5 96-h LC50 Oncorhynchus mykiss test 
 
Results of the rainbow trout tests are provided in Table 11.Rainbow trout survival was 100% in 
all the test concentrations for samples SC2, STE2, NTR2, and SCR.  The 96-h LC50 values for all 
the samples were >100%.       
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3.6 48-h LC50 Daphnia magna test 
 
D. magna survival was 100% in all concentrations tested for SCR, STE2, NTR2, and SCR after 48-
h of test exposure. Therefore, the 48-h LC50 values were >100% for all the samples. Results of 
the 48-h LC50 D. magna tests are summarized in Table 12.     
 
3.7    Quality Assurance/Quality Control 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocol.  Aside from the rainbow trout embryo tests, 
and the C. dubia test on SC2, tests met all control acceptability criteria and water quality 
parameters remained within acceptable ranges specified in the protocols throughout the tests.  
Data for one of the replicates in each of the toxicity tests using rainbow trout embryos were 
excluded prior to data analysis because of poor development.  The four replicates in these tests 
were initiated using eggs from four separate female trout, and one of the four females produced 
eggs with 0% normal development compared to eggs from the other three females, which 
ranged from 71 to 90% normal.  Eggs from this female were used for replicate B in this test and, 
consequently, the data for replicate B were excluded prior to analysis of the data. After 
exclusion of replicate B, the test met the control performance criterion of at least 70% normally 
developed embryos in the control. While control acceptability criteria were met for the C. dubia 
test on SC2, temperature was exceeded by 0.1 °C on day 6.  This minor exceedance would not 
likely have affected the results. Uncertainty associated with this test is best described by the 
confidence intervals around the IC25 and IC50 estimates. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 13. These results fell within the acceptable range for organism performance, with the 
exception of the P. subcapitata test. The reference toxicant result of the P. subcapitata test was 
slightly higher than the historical laboratory mean ± two standard deviations (SD). However, 
one out of 20 results may fall outside of two SD on variability alone. This minor deviation was 
unlikely to have affected test results.  The range is defined by an LC/EC/IC mean ± two 
standard deviations, which is based on historical results obtained by the laboratory.  The 
reference toxicant test results are summarized in Table 13.  



 

Table 7. Toxicity test results for the Ceriodaphnia dubia survival and reproduction test. 

 Mean ± SD 

 SC2 STE2 NTR2 SCR 

Reproduction Reproduction Reproduction Reproduction 
Concentration 

(% v/v) 
Survival 

(%) 
(No. of 

Young/Female) 

Survival 
(%) 

(No. of 
Young/Female) 

Survival 
(%) 

(No. of 
Young/Female) 

Survival 
(%) 

(No. of 
Young/Female) 

Control 100 16.3 ± 3.3 100 13.5 ± 3.7 100 20.4 ± 1.6 100 15.3 ± 4.3 

1.6 100 13.3 ± 4.7 100 13.1 ± 4.1 100 18.0 ± 2.1 100 12.3 ± 4.8 

3.1 100 12.8 ± 3.1 100 12.8 ± 2.1 100 13.5 ± 1.4* 100 12.3 ± 1.8 

6.25 100 10.9 ± 4.1* 100 12.7 ± 3.2 100 15.7 ± 1.6* 100 13.5 ± 2.7 

12.5 100 11.6 ± 1.8* 100 13.2 ± 2.9 100 14.3 ± 3.1* 100 13.7 ± 2.0 

25 100 10.9 ± 2.8* 100 11.8 ± 4.1 100 14.1 ± 2.6* 100 9.2 ± 4.7* 

50 100 11.1 ± 3.2* 100 11.2 ± 4.5 100 13.9 ± 3.5* 100 5.3 ± 5.2* 

100 100 11.2 ± 3.0* 100 10.6 ± 2.3 100 13.6 ± 3.4* 100 0.2 ± 0.6* 

Test endpoint 
(% v/v)         

NOEC 100 3.12 100 100 100 1.56 100 12.5 

LOEC >100 6.25 >100 >100 >100 3.12 >100 25 

LC50 >100 -- >100 -- >100 -- >100 -- 

IC25 (95% CL) -- 3.9 (0.3-36.5)  -- >100 --  5.4 (1.6-16.1) --  19.3 (8.8-26.2) 

IC50 (95% CL) -- >100 -- >100 -- >100 --  34.1 (26.9-42.5) 
Asterisks (*) indicate treatments that are significantly different from the 
control. 
NOEC = No Observed Effect Concentration. 
LOEC = Lowest Observed Effect Concentration. 

LC = Lethal Concentration. 
IC = Inhibition Concentration. 
SD = Standard Deviation. 
CL = Confidence Limits 
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Table 8. Toxicity test results for the Oncorhynchus mykiss embryo viability test. 

Embryo Viability (%) (Mean ± SD) 
Concentration (% v/v) SC2 STE2 NTR2 SCR 

Control 81.1 ± 5.1 90.0 ± 5.8 90.0 ± 12.0 71.1 ± 38.5 

6.25 84.4 ± 16.8 84.4 ± 10.2 86.7 ± 14.5 80.0 ± 24.0 

12.5 76.7 ± 23.3 87.8 ± 8.4 87.8 ± 15.8 85.6 ± 13.9 

25 75.6 ± 18.4 78.9 ± 18.4 85.6 ± 19.2 85.6 ± 13.9 

50 80.0 ± 6.7 84.4 ± 21.2 83.3 ± 20.8 81.1 ± 22.2 

100 80.0 ± 10.0 82.2 ± 18.4 81.1 ± 24.1 85.6 ± 8.4 

Test endpoint 
Embryo Viability 

(% v/v) 
Embryo Viability 

(% v/v) 
Embryo Viability 

(% v/v) 
Embryo Viability 

(% v/v) 

NOEC 100 100 100 100 

LOEC >100 >100 >100 >100 

EC25 >100 >100 >100 >100 

EC50 >100 >100 >100 >100 
NOEC = No Observed Effect Concentration. 
LOEC = Lowest Observed Effect Concentration. 
EC = Effective Concentration. 
SD = Standard Deviation. 
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Table 9. Toxicity test results for the Lemna minor growth inhibition test. 

 Mean ± SD 

  SC2 STE2 NTR2 SCR 

Concentration 
(% v/v) 

Frond Growth  
(No. of Fronds)  

(Mean ± SD) 

Dry Weight 
(mg)         

(Mean ± SD) 

Frond Growth  
(No. of Fronds)  

(Mean ± SD) 

Dry Weight 
(mg)         

(Mean ± SD) 

Frond Growth  
(No. of Fronds)  

(Mean ± SD) 

Dry Weight 
(mg)         

(Mean ± SD) 

Frond Growth  
(No. of Fronds)  

(Mean ± SD) 

Dry Weight 
(mg)         

(Mean ± SD) 
Control 57.5 ± 10.0 4.7 ± 0.9 49.5 ± 15.7 3.6 ± 1.1 69.2 ± 13.5 5.8 ± 1.0 59.2 ± 17.6 4.6 ± 1.4 

1.5 80.5 ± 21.2 5.8 ± 1.5 39.5 ± 2.1 2.8 ± 0.3 64.5 ± 8.0 4.6 ± 0.6 48.0 ± 16.8 3.8 ± 1.8 

3 59.0 ± 10.6 4.1 ± 0.8 41.0 ± 1.4  2.5 ± 0.3 72.5 ± 1.9 5.3 ± 0.7 57.0 ± 15.4 3.9 ± 1.2 

6.1 56.0 ± 14.7 4.1 ± 1.1 48.0 ± 11.9 2.5 ± 1.3 75.2 ± 12.5 5.5 ± 1.4 58.0 ± 14.8 4.4 ± 1.5 

12.1 64.5 ± 8.7 4.8 ± 0.7 53.0 ± 11.2 3.0 ± 0.6 61.0 ± 16.8 4.0 ± 1.2 39.8 ± 6.1 2.8 ± 0.4 

24.3 61.8 ± 6.7 4.6 ± 0.6 52.2 ± 10.2 3.2 ± 0.7 61.5 ± 21.8 3.9 ± 1.5 46.2 ± 4.8 3.4 ± 0.5 

48.5 57.5 ± 3.9 4.6 ± 0.5 70.3 ± 10.4 4.5 ± 0.8 71.8 ± 18.5 4.9 ± 1.4 33.0 ± 3.6* 2.3 ± 0.2* 

97 46.5 ± 2.1 3.9 ± 0.6 55.0 ± 16.2 3.4 ± 1.2 78.8 ± 5.4 5.4 ± 0.4 41.2 ± 5.2 2.9 ± 0.7 

Test endpoint 
Frond Growth 

(% v/v) 
Dry Weight   

(% v/v) 
Frond Growth 

(% v/v) 
Dry Weight   

(% v/v) 
Frond Growth 

(% v/v) 
Dry Weight   

(% v/v) 
Frond Growth 

(% v/v) 
Dry Weight   

(% v/v) 

NOEC 97 97 97 97 97 97 48.5 48.5 

LOEC >97 >97 >97 >97 >97 >97 97 97 

IC25 (95% CL) >97 >97 >97 >97 >97 >97 21.5 (5.9-58.6) 9.8 (1.7-35.3) 

IC50 >97 >97 >97 >97 >97 >97 >97 >97 
Asterisks (*) indicate treatments that are significantly different from the control. 
NOEC = No Observed Effect Concentration. 
LOEC = Lowest Observed Effect Concentration. 
IC = Inhibition Concentration. 
SD = Standard Deviation. 
CL = Confidence Limits 
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Table 10. Toxicity test results for the Pseudokirchneriella subcapitata growth inhibition test. 

Cell Density (x 104  cells/mL) (Mean ± SD) 
Concentration (% v/v) SC2 STE2 NTR2 SCR 

Control 28.8 ± 4.0 29.8 ± 4.3 29.4 ± 5.8 29.1 ± 5.0 

1.48 35.5 ± 2.1 34.5 ± 4.8 36.8 ± 7.1 27.8 ± 4.0 

2.95 35.2 ± 3.3 32.2 ± 3.1 44.5 ± 4.7 27.0 ± 6.0 

5.9 23.8 ± 4.1 48.2 ± 6.7 32.2 ± 7.1 41.0 ± 6.1 

11.9 20.8 ± 3.2* 44.5 ± 4.7 17.8 ± 4.6* 53.5 ± 5.5 

23.8 38.0 ± 6.8 57.8 ± 8.2 13.2 ± 3.0* 68.8 ± 6.6 

47.6 3.25 ± 2.8* 28.8 ± 3.8 11.2 ± 3.3* 26.5 ± 4.5 

95.2 0.0 ± 0.0* 12.0 ± 3.9* 1.5 ± 1.9* 2.8 ± 3.1* 

Test endpoint 
Cell Density       

(% v/v) 
Cell Density       

(% v/v) 
Cell Density       

(% v/v) 
Cell Density       

(% v/v) 

NOEC 5.9 47.6 5.9 47.6 

LOEC 11.9 95.2 11.9 95.2 

IC25 (95% CL) 26.1 (24.5-27.6) 61.7 (52.3-69.0) 11.4 (9.4-14.0) 51.1 (48.3-54.6) 

IC50 (95% CL) 33.0 (30.9-35.1) 84.1 (71.4-95.2) 19.0 (15.0-25.4) 55.4 (51.5-61.2) 
NOEC = No Observed Effect Concentration. 
LOEC = Lowest Observed Effect Concentration. 
IC = Inhibition Concentration. 
SD = Standard Deviation. 
CL = Confidence Limits 
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Table 11. Toxicity test results for the 96-h LC50 Oncorhynchus mykiss test. 

Survival (%) 
Concentration (% v/v) SC2 STE2 NTR2 SCR 

Control 100 100 100 100 

6.25 100 100 100 100 

12.5 100 100 100 100 

25 100 100 100 100 

50 100 100 100 100 

100 100 100 100 100 

Test endpoint (% v/v)       

LC50 >100 >100 >100 >100 
LC = Lethal Concentration 
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Table 12. Toxicity test results for the 48-h LC50 Daphnia magna test. 

Survival (%) 
Concentration (% v/v) SC2 STE2 NTR2 SCR 

Control 100 100 100 100 

6.25 100 100 100 100 

12.5 100 100 100 100 

25 100 100 100 100 

50 100 100 100 100 

100 100 100 100 100 

Test endpoint (% v/v)       

LC50 >100 >100 >100 >100 
LC = Lethal Concentration 
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Table 13. Reference toxicant test results. 

Species Endpoint 
Historical range 
(mean ± 2 SD) 

CV(%) 
Date 
Setup 

Survival (LC50): 2.0 g/L NaCl 1.7 ± 0.7 22 
C. dubia 

Reproduction (IC50): 1.2 g/L NaCl 1.2 ± 0.3 14 
July 2, 
2009 

July 8, 
2009 O.mykiss (embryo) Viability (EC50): 1.0 mg/L SDS 3.3 ± 4.5 69 

June 24, 
2009 L. minor No. Fronds (IC25): 2.8 g/L KCL 2.5 ± 1.1 22 

July 9, 
2009 P. subcapitata Growth (IC50): 32.4 µg/L Zn 17.1 ± 12.0 35 

June 30, 
2009 O.mykiss (juvenile) Survival (LC50): 6.1 mg/L SDS 5.0 ± 1.1 11 

July 10, 
2009 D. magna Survival (LC50): 3.9 g/L NaCl 4.2 ± 0.8 9 
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Ceriodaphnia dubia Summary Sheet 

Client: LC- Start Datame: p- /a4 @%+- 
Work Order No.: 3 9 2 1 1  Set up by: V /3 f &  

Sample Information: 

Sample ID: Sc t 
Sample Date: 4 < /DS 

4 

Date Received: JX 7- /39 
Sample Volume: 9J1.0 L 

Test Organism Infomation: 

Broodstock No.: o 63= CI 
Age of young (Day 0): 423 ( & / , A  IZ-L 
Avg No. young in first 3 broods of previous 7 d: 1 # 
Mortality (%) in previous 7 d: b 

NaCl Reference Toxicant Resufts: 

Reference Toxicant ID: cd $4 
stock Solution ID: O F E / ~ ~ &  
Date Initiated: U W  

u y  r 
7 4  LC50 (95% CL): 2 . 0  c 1.3 ~ . 3 1  
7 4  IC50 (95% CL): 1,L c a 1.~3 

7 4  LC50 Reference Toxicant Mean * 2 SD: 1 4 -  a,? CV (%): - 22 
7 4  IC50 Reference Toxicant Mean * 2 SD: Id2 CV (%): opfl H 

Test Results: Survival 1 Reproduction I 
NoEc %(vhr) I 103 3 , r t  , I 
LOEC %(v&) 7/33 

LC50 %(v/v) (95% CL) 

IC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Reviewed by: F~&J Date reviewed: & Z?/QT 
u 

February 12,2008; Ver. 1.2 Nautjlus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: c Start Date & Time: 
Sample ID: qc. 
Work Order #: 0 9  -W / 

Concentration 

~eviewed by: 
Datemvkwed: 

Hardness* 
Alkalinity* 

Sample Descifption: (-J a 
J / I r 

Comments: 0 ~ % Q S  

control 
, 1 0 0  

8- 

I ~ Q I *  
68  





CETlS Analytical Report Report Date: 19 Jul-09 16:05 (p 1 of 2) 

LinklLink Code: 00-3778-804410921 1 b 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 13-7707-2943 Endpoint: 6d Survival Rate CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16:02 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Sample No: 03-3207-81 09 Code: 332078109 Client: Rescan 

Sample Date: 05 Jul-09 09:30 Material: Mining DischargelRunoff Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 72h Station: SC2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransforrned C > T  Not Run 100 GYB/v \ow #Error 1 NIA 

Fisher ExacffBonferroni-Holm Test 

Control vs Conc-% Test Stat P-Value Decision(O.05) 
Negative Control 1.56 1.0000 1.0000 Non-Significant Effect 

3.12 1.0000 1.0000 Non-Significant Effect 
6.25 1.0000 1.0000 Non-Significant Effect 
12.5 1.0000 1.0000 Non-Significant Effect 
25 1.0000 1.0000 Non-Significant Effect 
50 1.0000 1.0000 Non-Significant Effect 
100 1.0000 1.0000 Non-Significant Effect 

Data Summary 

Cone% Control Type No-Resp Resp Total 
0 Negative Contr 10 0 10 
1.56 10 0 10 

3.12 10 0 10 

6.25 10 0 10 
12.5 10 0 10 

25 10 0 10 
50 10 0 10 

100 10 0 10 

6d Survival Rate Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 
0 Negative Contr 1 1 1 1 1 1 1 1 1 1 

1.56 1 1 1 1 1 1 1 1 1 1 

3.12 1 1 1 1 1 1 1 1 1 1 

6.25 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 1 1 1 
50 1 1 1 1 1 1 1 1 1 1 

100 1 1 1 1 1 1 1 1 1 1 

Analyst: QA: 



CETlS Analytical Report Report Date: 19 Jul-09 16:05 (p 2 of 2) 
LinklLink Code: 00-3778-8044t09211 b 

( Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental I 
Analysis No: 13-7707-2943 Endpoint: 6d Survival Rate CETlS Version: CETISvI 5 .0  
Analyzed: 19 Jul-09 16:02 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Graphics 

Analyst: QA: 



CETIS Analytical Report Report Date: 19 Jul-09 16:05 (p 1 of 2) 
LinklLink Code: 00-3778-804410921 1 b 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 07-1221-6827 Endpoint: Reproduction CETlS Version: CETISvI .5.O 
Analyzed: 19 Jul-09 16:03 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Sample No: 03-3207-81 09 Code: 3320781 09 Client: Rescan 
Sample Date: 05 .lul-09 09:30 Material: Mining DischargelRunoff Project: 

Receive Date: 07 Jul-09 09:00 Source: Rescan 
Sample Age: 72h Station: SC2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Rank C > T Not Run 3.12 6.25 4.416 32.05 22.02% 

Steel Many-One Rank Test 

Control vs Conc-% Test Stat Critical Ties P-Value Decision(5%) 
Negative Control 1.56 86.5 74 3 0.2954 Non-Significant Effect 

3.12 76 74 4 0.0705 Non-Significant Effect 
6.25' 66 74 2 0.0095 Significant Effect 
12.5' 66.5 74 1 0.0107 Significant Effect 
25* 64 74 2 0.0059 Significant Effect 
50* 65 74 2 0.0076 Significant Effect 
1 00' 65 74 1 0.0076 Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 242.9875 34.7125 7 3.069 0.0069 Significant Effect 
Error 814.5 11.3125 72 
Total 1057.488 46.025 79 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.986 18.48 0.2537 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9579 0.0100 Non-normal Distribution 

Reproduction Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiWh 

0 Negative Contr 10 16.3 15.01 17.59 8 19 0.6303 3.335 20.46% 0.0% 
1.56 1 0  13.3 11.47 15.13 5 20 0.8911 4.715 35.45% 18.4% 
3.12 10 12.8 11.59 14.01 9 19 0.5896 3.12 24.37% 21.47% 

6.25 10 10.9 9.302 12.5 2 15 0.7789 4.122 37.81% 33.13% 

12.5 10 11.6 10.91 12.29 9 14 0.3357 1.776 15.31% 28.83% 

25 10 10.9 9.812 11.99 6 14 0.5304 2.807 25.75% 33.13% 

50 10 11.1 9.841 12.36 6 16 0.6137 3.247 29.25% 31.9% 

100 10 11.2 10.05 12.35 4 14 0.562 2.974 26.55% 31.29% 

Rank Transformed Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff% 

0 Negative Contr 10 65.1 57.13 73.07 9.5 77.5 3.884 20.55 31.57% 0.0% 
1.56 10 46.65 35.55 57.75 3 80 5.411 28.63 61.37% 28.34% 
3.12 10 43.55 34.91 52.19 14.5 77.5 4.212 22.29 51.18% 33.1% 

6.25 10 35.15 25.87 44.43 1 65.5 4.523 23.94 68.09% 46.01% 
12.5 10 35.15 29.26 41.04 14.5 56 2.871 15.19 43.21% 46.01% 

25 10 31.25 23.75 38.75 4.5 56 3.656 19.35 61.91% 52.0% , 

50 10 33 24.5 41.5 4.5 69 4.141 21.91 66.39% 49.31% 
100 10 34.15 27.44 40.86 2 56 3.273 17.32 50.71% 47.54% 

Analyst: 



CETIS Analytical Report Report Date: 19 Jul-09 16:05 (p 2 of 2) 
LinklLink Code: 00-3778-804410921 1 b 

Analyst: QA: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 07-1 221-6827 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16:03 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Detail 

Cone% Control Type Rep I Rep 2 Rep3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Contr 19 19 18 18 18 17 17 15 14 8 

1.56 20 19 16 16 15 12 11 10 9 5 
3.12 19 15 14 14 14 13 11 10 9 9 

6.25 15 14 14 14 13 12 9 9 7 2 

12.5 14 14 14 11 11 11 11 11 10 9 
25 14 14 13 13 12 11 10 8 8 6 
50 16 14 13 13 12 12 10 8 7 6 

100 14 14 13 13 12 12 10 10 10 4 
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CETIS Analytical Report Report Date: 19 Jul-09 16:05 (p 1 of 2) 
LinklLink Code: 00-3778-804410921 1 b 

( Ceriodaphnia 7-d Survival and Reproduction Test Nautilus ~ n v i r o n m e q  

1 Analysis No: 12-2531 -6640 Endpoint: Reproduction 
Analyzed: 19 Jul-09 16:04 Analysis: Nonlinear Regression 

CETIS Version: CETISv1 .5.O 

Official Results: Yes 

Sample No: 03-3207-81 09 Code: 3320781 09 

Sample Date: 05 Jul-09 09:30 Material: Mining DischargelRunoff 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 72h Station: SC2 

Client: Rescan 
Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Log-Logistic EV [Y=A/(l+(X/D)AC)] None None Normal [W=l] Off [Y*=Y] 

1 Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
54 -1 34 274.4 0.1858 Yes 0.437 3.283 0.8213 Non-Significant Lack of Fit 

I I 

Point Estimates 

%Effect Conc-% 95% LCL 95% UCL 
SNEC 0.358 0.0003647 23.81 
10 0.00184 NIA 3.963 
15 0.04612 9.052E-10 14.08 
20 0.5215 0.00132 25.57 
25 3.866 0.265 36.46 
40 482.5 3.017 39580 
50 8122 1.03 64080000 

I Regression Parameters I 
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 

A 16.33 1.063 14.21 18.45 15.36 0.0000 Significant Parameter 
0.1 436 0.092 -0.03959 0.3268 1.561 0.1 226 Non-Significant Parameter 
81 22 32450 -56490 72740 0.2503 0.8030 Non-Significant Parameter 

I ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) - 
Model 218.2689 109.1345 2 10.01 0.0001 Significant 
Lack of Fit 24.71856 4.943712 5 0.437 0.8213 Non-Significant 

Pure Error 814.5 11.3125 72 

Residual 839.2186 10.89894 77 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.986 18.48 0.2537 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9588 0.01 14 Normal Distribution 

Reproduction Summary 

Conc-% Control Type 
0 Negative Control 
1.56 
3.12 
6.25 
12.5 

Count 
10 

Calculated Variate 

Mean Min Max Std Err Std Dev CV% Diff10 
16.3 8 19 0.6193 3.335 20.46% 0.0% 

Analyst: QA: 



CETIS Analytical Report Report Date: 19 Jul-09 16:05 (p 2 of 2) 
LinklLink Code: 00-3778-8044/09211 b 

Analyst: QA: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 12-2531 -6640 Endpoint: Reproduction CETlS Version: CETISvI .5.0 
Analyzed: 19 Jul-09 16:04 Analysis: Nonlinear Regression Official Results: Yes 

Reproduction Detail 

Cone% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Control 17 15 18 19 14 8 18 18 19 17 
1.56 9 5 15 10 I 1  12 20 19 16 16 
3.12 15 14 9 14 14 9 19 10 11 13 
6.25 9 14 . 15 9 14 14 7 2 13 12 
12.5 9 11 11 11 11 14 10 14 11 14 

25 12 14 13 8 13 8 14 11 10 6 
50 12 7 6 13 16 12 13 14 8 10 

100 12 14 10 10 14 13 4 13 10 12 
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Ceriodaphnia dubia Summary Sheet 

Client: fk5+=~~- 
Work Order No.: osr[ I 

Start Datenime: -To\, d s/m p \ too 

Set up by: 9-Q 
S7'L 

Sample Information: 

Sample ID: STE 3, 

Sample Date: 3dA., 5 / a q  

Date Received: - 
Sample Volume: d~" . q,g c 

Test Organism Information: 

Broodstock No.: 0 (03="f 

Age of young (Day 0): LJq (4;; \2-\> 

Avg No. young in first 3 broods of previous 7 d: 1 & 
Mortality (Oh) in previous 7 d: L 

Individual female # used 28 young on test day ~ L , s  3, 3 1 , {  3 L 3.7, 9 , Y' 1 
J * I  d 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: &A 44 
Stock Solution ID: -&bq 
Date Initiated: Zr--AL, - Z/W 

7-d LC50 Reference Toxicant Mean _+ 2 SD: I - - +  :& 0.3 CV (%): 2°C. 
7-d IC50 Reference Toxicant Mean _+ 2 SD: \.I- 5 0,3 CV (%): Be-\; \e( 

Test Results: 

Reviewed by: 

July 29, 2009; Ver. 1.3 

Date reviewed: h-yy qdo9 

Nautilus Environmental 
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CETlS Analytical Report Report Date: 13 Aug-09 13:27 (p 1 of 2) 

LinklLink Code: 02-6684-895010921 1 -STE2 

Ceriodaphnia 7-d Sunrival and Reproduction Test Nautilus Environmental 

Analysis No: 16-7538-4546 Endpoint: 7d Survival Rate CETlS Version: CETISv1.5.0 
Analyzed: 13 Aug-09 13:23 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Run No: 19-6714-0337 Test Type: Reproduction-Survival (7d) Dil Water: Perrier Water 
Start Date: 08 Jul-09 16:OO Protocol: EPAl821lR-02-013 (2002) Brine: 

Ending Date: Species: Ceriodaphnia dubia 
Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 
Sample Date: 05 Jul-09 13:15 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 75h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransforrned NIA 

Fisher ExactIBonferroni-Holm Test 

Control vs Conc-% Test Stat P-Value Decision(O.05) 
Negative Control 1.6 1.0000 1.0000 Non-Significant Effect 

3.13 1.0000 1.0000 Non-Significant Effect 
6.25 1.0000 1.0000 Non-Significant Effect 
12.5 1.0000 1.0000 Non-Significant Effect 
25 1.0000 1.0000 Non-Significant Effect 
50 1.0000 1.0000 Non-Significant Effect 
100 1.0000 1.0000 Non-Significant Effect 

Test Acceptability 

Attribute Acceptability Range Test Stat Overlap Decision 
Control Resp 0.8 - NL 1 Yes Passes acceptability criteria 

Data Summary 

Conc-% Control Type No-Resp Resp Total 
0 Negative Contr 10 0 10 

1.6 10 0 10 

3.13 10 0 10 

6.25 10 0 10 

12.5 10 0 10 
25 10 0 10 

50 10 0 10 

100 10 0 10 

7d Survival Rate Detail 

Conc-% Control Type Rep I Rep 2 Rep3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Negative Contr 1 1 1 1 1 1 1 1 1 1 

1.6 1 1 1 1 1 1 1 1 1 1 

3.13 1 1 1 1 1 1 1 1 1 1 

6.25 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 1 1 1 
50 1 1 1 1 1 1 1 1 1 1 

100 1 1 1 1 1 1 1 1 1 1 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 18:02 (p 1 of 2) 
LinklLink Code: 02-6684-895010921 1 -STE2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 03-41 62-71 41 Endpoint: Reproduction CETlS Version: CETISv1 5 0 
Analyzed: 26 Aug-09 18 01 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 19-6714-0337 Test Type: Reproduction-SurvlvaI(7d) Dil Water: Perr~er Water 
Start Date: 08 Jul-09 16 00 Protocol: EPAl821 IR-02-013 (2002) Brine: 
Ending Date: Species: Cer~odaphn~a dubia 
Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 
Sample Date: 05 Jul-09 13 15 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09 00 Source: Rescan 
Sample Age: 75h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T Not Run 100 * JY'r,ao #Error 1 27 42% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negatlve Control 1 6 0 2579 2 386 3 702 0 7986 Non-S~gnificant Effect 

3 13 0 4512 2 386 3 702 0 7264 Non-S~gnrficant Effect 
6 25 0 51 57 2 386 3 702 0 6999 Non-S~gn~ficant Effect 
12 5 0 1934 2 386 3 702 0 81 99 Non-S~gn~ficant Effect 
25 1 096 2 386 3 702 0 4322 Non-Signrficant Effect 
50 1 483 2 386 3 702 0 2661 Non-Slgnlficant Effect 
100 1 869 2 386 3 702 0 1426 Non-Sign~ficant Effect 

Test Acceptability 

Attribute Acceptability Range Test Stat Overlap Decision 
Control Resp 15-NL 13 5 Yes Falls acceptab~l~ty criter~a 
PMSD 0 1 3 - 0 4 7  0 2742 Yes Passes acceptability crrter~a 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 76 1875 10 88393 7 0 9046 0 5079 Non-Significant Effect 
Error 866 3 12 03194 72 
Total 942 4875 22.91 587 79 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equalrty of Varrance 8 593 18 48 0 2832 Equal Var~ances 
D~str~but~on Shap~ro-Wilk Normal~ty 0 9729 0 0874 Normal Distrlbut~on 

Reproduction Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% D i m  
0 Negatlve Contr 10 13 5 1206 1494 4 17 0 7029 3 719 27 55% 0 0% 

1 6  10 13 1 1151 1469 4 17 0 7738 4 095 31 26% 296% 

3 13 10 12 8 11 99 1361 9 17 ' 03964 2098 1639% 518% 
6 25 10 12 7 1146 1394 8 16 06045 3199 2519% 593% 

12 5 10 13 2 1208 1432 9 18 0 5477 2 898 21 96% 2 22% 

25 10 11 8 10 2 13 4 6 18 07807 4131 3501% 1259% 
50 10 11 2 9458 1294 7 22 08489 4492 4011% 1704% 

100 10 10 6 9701 115  6 14 0 4383 2 319 21 88% 21 48% 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 ~ug-09  18:oz (p 2 of 2) 
Lin WLink Code: 02-6684-895010921 1 -STEP 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 03-41 62-71 41 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 18:Ol Analysis: Parametric-Control vs Treatments Official Results: Yes 

Reproduction Detail 

Conc-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep 5 Rep 6 Rep7 Rep8 Rep 9 Rep 10 
0 Negative Contr 17 16 15 15 15 15 14 13 11 4 

Graphics 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 ~ug-09  18:02 (p I of 2) 
Lin klLink Code: 02-6684-895010921 1 -STEP 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 10-7757-5725 Endpoint: Reproduction CETlS Version: CETISvI .5.0 
Analyzed: 26 Aug-09 18:OO Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Test Run No: 19-6714-0337 Test Type: Reproduction-Survival (7d) Dil Water: Perrier Water 
( Start Date: 08 Jul-09 16:OO Protocol: EPN821lR-02-013 (2002) Brine: I 
Ending Date: 
Duration: NIA 

Species: Ceriodaphnia dubia 
Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul 
Sample Date: 05 Jul-09 13:15 Material: Water Sample 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 75h Station: STE 2 

Client: Rescan 
Project: 

Linear lnterpolation Options 

I X Transform Y Transform Seed Resamdes EXD 95% CL Method I 
Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Test Acceptability 

Attribute Acceptability Range Test Stat Overlap Decision 

Control Resp 15- NL 13.5 Yes Fails acceptability criteria 

% Effect Conc-% 95% LCL 95% UCL 
5 13.12 0.348 56.25 
10 20.1 1 0.817 93.92 
15 36.45 1.449 NIA 
20 79.43 12.43 NIA 
25 > 100 NIA NIA 
40 > 100 NIA NIA 
50 > 100 NIA NIA 

I Reproduction Summary 

Control Type Count 
Negative Control 10 

Calculated Variate 

Mean 
13.5 
13.1 
12.8 
12.7 
13.2 
11.8 
11.2 
10.6 

Min 
4 
4 
9 
8 
9 
6 
7 
6 

Max Std Err 
0.6907 
0.7604 
0.3895 
0.594 
0.5382 
0.7671 
0.8341 
0.4306 

Std Dev 
3.719 
4.095 
2.098 
3.199 
2.898 
4.131 
4.492 
2.319 

Reproduction Detail 

Conc-o/n ' Control Type Rep 1 Rep 2 Rep 3 Rep4 'Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Negative Control 4 15 16 15 17 14 15 15 13 11 

Analyst: QA: 
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CETlS Analytical Report Report Date: 19 Jut-09 16118 (p 1 of 2) 

LinWLink Code: 20-1 336-944410921 1cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 16-4344-01 81 Endpoint: 6d Survival Rate CETlS Version: CETISvI .5.0 
Analyzed: 19 Jul-09 16:16 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Sample No: 08-7470-6538 Code: 874706538 Client: Rescan 
Sample Date: 05 Jul-09 1515 Material: Mining DischargelRunoff Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 45h Station: NTR2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 100 @b$>low #Error 1 NIA 

Fisher ExacffBonferroni-Holm Test 

Control vs Conc-YO Test Stat P-Value Decision(O.05) 
Negative Control 1.56 1.0000 1.0000 Non-Significant Effect 

3.12 1.0000 1.0000 Non-Significant Effect 
6.25 1.0000 1.0000 Non-Significant Effect 
12.5 1.0000 1.0000 Non-Significant Effect 
25 1.0000 1.0000 Non-Significant Effect 
50 1.0000 1.0000 Non-Significant Effect 
100 1.0000 1.0000 Non-Significant Effect 

Data Summary 

Conc-% Control Type No-Resp Resp Total 
0 Negative Contr 10 0 10 
1.56 10 0 10 

3.12 10 0 10 
6.25 10 0 10 

12.5 10 0 10 
25 10 0 10 

50 10 0 10 

100 10 0 10 

6d Survival Rate Detail 

Conc-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Contr 1 1 1 1 1 1 1 1 1 1 

1.56 1 1 1 1 1 1 1 1 1 1 

3.12 1 1 1 1 1 1 1 1 1 1 

6.25 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 1 1 1 

50 1 1 1 1 1 1 1 1 1 1 
100 1 1 1 1 1 1 1 1 1 1 

Analyst: QA: 



CETlS Analytical Report Report Date: 19 JUI-09 16:18 (p 2 of 2) 
LinWLink Code: 20-1 336-944410921 I cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 16-4344-01 81 Endpoint: 6d Survival Rate CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16: 16 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Graphics 

CETIS" v1.5.OD Analyst: QA: 



CETlS Analytical Report Report Date: 19 Jul-09 16:18(p 1 of 2) 

LinWLink Code: 20-1 336-944410921 I cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 17-2487-9352 Endpoint: Reproduction CETlS Version: CETISvI .5.0 
Analyzed: 19 Jul-09 16:16 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Sample No: 08-7470-6538 Code: 874706538 Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Mining DischargeIRunoff Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 45h Station: NTR2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 1.56 3.12 2.206 64.1 13.33% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.56 2.107 2.386 2.719 0.0908 Non-SignificantEffect 

3.12* 6.056 2.386 2.719 0.0000 SignificantEffect 
6.25' 4.125 2.386 2.719 0.0003 SignificantEffect 
12.5' 5.354 2.386 2.719 0.0000 SignificantEffect 
25* 5.53 2.386 2.719 0.0000 Significant Effect 
50* 5.705 2.386 2.719 0.0000 Significant Effect 
100' 5.968 2.386 2.719 0.0000 SignificantEffect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 438.3875 62.62679 7 9.649 0.0000 Significant Effect 
Error 467.3 6.490278 72 
Total 905.6875 69.1 1707 79 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 15.69 18.48 0.0281 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9759 0.1 359 Normal Distribution 

Reproduction Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiWh 
0 Negative Contr 10 20.4 19.79 21.01 17 22 0.2981 1.578 7.73% 0.0% 

1.56 10 18 17.18 18.82 15 2 1 0.3984 2.108 11.71% 11.76% 
3.12 10 13.5 12.97 14.03 12 15 0.2559 1.354 10.03% 33.82% 

6.25 10 15.7 15.07 16.33 12 17 0.3092 1.636 10.42% 23.04% 

12.5 10 14.3 13.1 15.5 9 19 0.5845 3.093 21.63% 29.9% 

25 10 14.1 13.09 15.11 10 18 0.4916 2.601 18.45% 30.88% 

50 10 13.9 12.54 15.26 9 19 0.6634 3.51 25.25% 31.86% 

100 10 13.6 12.27 14.93 9 19 0.6498 3.438 25.28% 33.33% 

Analyst: QA: 



CETlS Analytical Report Report Date: 19 JUI-09 16:18 (p 2 of 2) 

LinklLink Code: 20-1336-944410921 1 cNTR2 

Ceriodaphnia 7-d Sunrival and Reproduction Test Nautilus Environmental 

Analysis No: 17-2487-9352 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16:16 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Reproduction Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Contr 22 22 2 1 2 1 21 2 1 21 19 19 17 

50 19 18 16 15 15 15 12 11 9 9 
100 19 16 16 16 15 14 12 10 9 9 

Graphics 

Analyst: Q A: 



CETlS Analytical Report Report Date: 19 Jul-09 16:18 (p 1 of 2) 
LinWLink Code: 20-1 336-944410921 1 cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 1 1-1450-8739 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 16: 17 Analysis: Nonlinear Regression Official Results: Yes 

Sample No: 08-7470-6538 Code: 874706538 Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Mining DischargelRunoff Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 45h Station: NTR2 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Log-Logistic EV [Y=A/(I +(X/D)"C)] None None Normal pN=l] Off [Y*=V] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
83 -117.7 241.6 0.3686 Yes 2.777 3.283 0.0238 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
SNEC 0.04807 0.0001 745 1.242 
10 0.007832 4.004E-07 0.4374 
15 0.1227 0.001631 2.091 
20 0.9735 0.09765 6.272 
25 5.387 1.618 16.06 
40 332.3 35.2 . 2676 
50 3705 86.48 158800 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 20.44 0.8052 18.84 22.05 25.39 0.0000 Significantparameter 
C 0.1681 0.05738 0.05389 0.2824 2.931 0.0045 Significant Parameter 
D 3705 681 0 -9855 17270 0.5441 0.5879 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 348.2759 174.138 2 24.06 0.0000 Significant 
Lack of Fit 90.1 116 18.02232 5 2.777 0.0238 Non-Significant 

6.490278 72 Pure Error 467.3 

Residual 557.41 16 7.2391 12 77 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 15.69 18.48 0.0281 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9804 0.2583 Normal Distribution 

Reproduction Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% DiVh 
0 Negative Control 10 20.4 17 22 0.293 1.578 7.73% 0.0% 
1.56 10 18 15 2 1 0.3915 2.108 11.71% 11.76% 
3.12 10 13.5 12 15 0.2514 1.354 10.03% 33.82% 
6.25 10 15.7 12 17 0.3039 1.636 10.42% 23.04% 
12.5 10 14.3 9 19 0.5744 3.093 21.63% 29.9% 
25 10 14.1 10 18 0.483 2.601 18.45% 30.88% 
50 10 13.9 9 19 0.6518 3.51 25.25% 31.86% 
100 10 13.6 9 19 0.6385 3.438 25.28% 33.33% 

Analyst: QA: 



CETlS Analytical Report Report Date: 19 JUI-09 16:18 (p 2 of 2) 
LinklLink Code: 20-1 336-944410921 1cNTR2 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 11 -1450-8739 Endpoint: Reproduction CETIS Version: CETISvI .5.0 
Analyzed: 19 Jul-09 16: 17 Analysis: Nonlinear Regression Official Results: Yes 

Reproduction Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Control 21 2 1 19 2 1 22 17 19 2 1 22 2 1 

Graphics 

. - - - -  ~ . . . ~  - - - -  . . * ~ ~ ~ - - - - -  . 0 . .  
m . .  

Reproduction 

Analyst: QA: 



Cdodbphnja dub& Summary Sheet 

Client: eC0- start Date/Time: k . k  / 0 4 ~  I S Y . ~ ~  

Work Order No.: 3 7  7 1 1  Set up by: V / 3  * 

Sample Infonnabion: 

Sample ID: S C e  
Sample  ate 74 5- fa9 - 
Date Received: 
Sample Volume: 

Test Organism Information: 

Broodstock No.: 0 6333 C1 
Age of young (Day 0): 42J (t$IIn It-L) 
Avg No. young in first 3 broods of previous 7 d: 
Mortality (%) in previous 7 d: a 

s " t , % , f i ~ & , b " , ~ ( ,  Clr.bT (& 
I - r ,. [ I  . b  

NaCl Refemnce Toxicant RewlEs: 

Reference Toxicant ID: cd ~ v '  
stock Solution ID: OF.N~O# 
Date Initiated: 

7 4  LC50 (95% C.L): 
7 4  IC50 (95% CL): 1 . t  C 1.3 - 1.43 
7 4  LC50 Reference Toxicant Mean k 2 SD: I.? 9 3 3  CV (%): 2t 
7 4  IC50 Reference Toxicant Mean 2 2 SD: 142 sd.3 CV (%): W H a ? "  

Test Results: Sunrival Reproduction 

NOEC %(vhr) ( 0 3  L F , ~  

Reviewed by: Date reviewed: k.;f - .2?/;/04 

February 12,2008; Ver. 1.2 Nautilus Emn'mnmsntal 







CETlS Analytical Report Report Date: 19 Jul-09 15:54 (p 1 of 2) 

LinkILink Code: 12-2686-5825109211 a 

I Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental I 
Analysis No: 20-8693-5397 Endpoint: 6d Survival Rate CETlS Version: CETISv1.5.0 
Analyzed: 19 Jul-09 15:51 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Sample No: 04-7366-0763 Code: 473660763 Client: Rescan 
Sample Date: 05 Jul-09 11:15 Material: Mining DischargelRunoff Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 71 h Station: SCR 

I Data Transform Zeta Alt HVD Monte Carlo NOEL LOEL TOEL TO PMSD <. 
Untransforrned C > T  Not Run 100 0 #Error 1 NIA 
ppppp 1 Fisher ExacVBonferroni-Holm Test 

Control vs Conc-% Test Stat P-Value Decision(0.05) 
Negative Control 1.56 1.0000 1.0000 Non-Significant Effect 

3.12 1.0000 1.0000 Non-Significant Effect 
6.25 1.0000 1.0000 Non-Significant Effect 
12.5 1.0000 1.0000 Non-Significant Effect 
25 1.0000 1.0000 Non-Significant Effect 
50 1.0000 1.0000 Non-Significant Effect 
100 1.0000 1.0000 Non-Significant Effect 

1 ~ a t a  Summary I 
Cone% Control Type No-Resp Resp Total 
0 Negative Contr 10 0 10 

1.56 10 0 10 
3.12 10 0 10 

6.25 10 0 10 

12.5 10 0 10 
25 10 0 10 

50 10 0 10 
100 10 0 10 

6d Survival Rate Detail 

Conc-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Negative Contr 1 1 1 1 1 1 1 1 1 1 

Analyst: QA: 
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CETlS Analytical Report Report Date: 26 Aug-09 17:49 (p I of 2) 
LinWLink Code: 12-2686-582510921 1 a 

Ceriodaphnia 7-d Suwival and Reproduction Test Nautilus Environmental 

Analysis No: 21-3243-4406 Endpoint: Reproduction CETlS Version: CETISvI .5.O 
Analyzed: 26 Aug-09 17:49 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Test Run No: 10-3678-0249 Test Type: Reproduction-Survival (7d) Dil Water: 
Start Date: 08 Jul-09 10:45 Protocol: ECIEPS 1 IRMI21 Brine: 
Ending Date: 14 Jul-09 12:45 Species: Ceriodaphnia dubia 
Duration: 6d 2h Source: 

Sample No: 04-7366-0763 Code: 473660763 Client: Rescan 
1 Sample Date: 05 Jul-09 13:15 Material: Mining DischargelRunoff Project: 1 
I Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 69h Station: SCR 

Data Transform Zeta . Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Rank C > T Not Run 12.5 25 17.68 8 25.23% 

Steel Many-One Rank Test 

Control vs Conc-YO Test Stat Critical Ties P-Value Decision(5%) 
Negative Control 1.56 89 74 2 0.3774 Non-Significant Effect 

3.12 83.5 74 2 0.2099 Non-Significant Effect 
6.25 102 74 1 0.8088 Non-Significant Effect 
12.5 102.5 74 2 0.821 1 Non-Significant Effect 
25' 70 74 2 0.0229 Significant Effect 

I 

50* 65 74 1 0.0076 Significant Effect 
1 OO* 55 74 0 0.0005 Significant Effect 
---- 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 1829.75 261.3929 7 19.97 0.0000 Significant Effect 

I Error 942.2 13.0861 1 72 
Total 2771.95 274.479 79 

- -  - I ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 39.57 18.48 0.0000 Unequal Variances 
Distribution Shapiro-Wilk Normality 0.9776 0.1730 Normal Distribution 

Reproduction Summary 

Conc-% Control Type Count Mean 95%LCL 95% UCL Min Max Std Err Std Dev CV% DiVh 

0 Negative Contr 10 15.3 13.64 16.96 11 24 0.807 4.27 27.91% 0.0% 

50 10 5.3 3.272 7.328 0 15 0.9882 5.229 98.66% 65.36% 

100 10 0.2 -0.04524 0.4452 0 2 0.1 195 0.6325 316.2% 98.69% 

Rank Transformed Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiVh 

0 Negative Contr 10 57.3 50.73 63.87 34.5 80 3.2 16.93 29.55% 0.0% 

I I 

000-089-1 50-1 CETISTM v1.5.OD Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 17:49 (p 2 of 2) 
LinWLink Code: 12-2686-582510921 1 a 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 21 -3243-4406 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 17:49 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Detail 

Cone-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Negative Contr 24 20 19 14 14 14 13 13 I I 11 
1.56 18 17 17 16 13 12 11 8 6 5 
3.12 15 15 14 12 12 12 I I I I 11 10 
6.25 16 16 15 15 15 15 13 12 9 9 

12.5 16 16 15 15 14 14 14 11 11 11 
25 16 13 12 12 11 10 8 6 2 2 
50 15 13 6 6 6 4 3 0 0 0 
100 2 0 0 0 0 0 0 0 0 0 
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Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 17:49 (p 1 of 2) 
LinWLink Code: 12-2686-582510921 1 a 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 14-6821 -2677 Endpoint: Reproduction CETlS Version: CETISv1.5.0 
I Analyzed: 26 Aug-09 17:48 Analysis: Nonlinear Regression Official Results: Yes I 
Test Run No: 10-3678-0249 Test Type: Reproduction-Survival (7d) 
Start Date: 08 Jul-09 10:45 Protocol: ECIEPS IlRM/21 

Dil Water: 
Brine: 

I Ending Date: 14 Jul-09 12:45 Species: Ceriodaphnia dubia 
Duration: 6d 2h Source: 

Sample No: 04-7366-0763 Code: 473660763 Client: Rescan 
Sample Date: 05 Jul-09 1 3: 1 5 Material: Mining DischargelRunoff 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 69h Station: SCR 

Project: 

1 Non-Linear Regression Options 1 
Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Cumulative Log-Normal EV [Y=A*(I- Q(log(X/D)lC))] None None Normal [W=1] Off y = Y ]  

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
12 -142.1 290.5 0.6200 No 1.293 3.283 0.2765 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
1 SNEC 5.463 NIA 15.32 
15 11.6 NIA 17.52 
20 1.5.95 NIA 22.36 
25 19.26 8.752 26.23 

40 27.99 20.72 35.75 
50 34.06 26.92 42.49 

I Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 13.46 0.5575 12.35 14.57 24.15 0.0000 Significantparameter 
C 0.651 8 0.162 0.3292 0.9745 4.022 0.0001 Significant Parameter 
D 38.1 4.485 29.17 $47.03 8.494 0.0000 Significantparameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 

Model 1745.157 872,5784 2 65.44 0.0000 Significant 

Lack of Fit 84.59325 16.91865 5 1.293 0.2765 Non-Significant 

Pure Error 942.2 13.0861 1 72 

Residual 1026.793 1 3.33498 77 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 39.57 18.48 0.0000 Unequal Variances 

1 Distribution Shapiro-Wilk Normality 0.9621 0.0180 Normal Distribution I 
Reproduction Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% Di Wh 
0 Negative Control 10 15.3 11 24 0.7929 4.27 27.91% 0.0% 
1.56 10 12.3 5 18 0.8843 4.762 38.72% 19.61% 
3.12 10 12.3 10 15 0.3281 1.767 14.37% 19.61% 
6.25 10 13.5 9 16 0.4971 2.677 19.83% 11.76% 
12.5 10 13.7 11 16 0.3719 2.003 14.62% 10.46% 
25 10 9.2 2 16 0.8657 4.662 50.67% 39.87% 
50 10 5.3 0 15 0.971 5.229 98.66% 65.36% 
100 10 0.2 0 2 0.1 174 0.6325 316.2% 98.69% 

000-089-1 50-1 CETISm v1.5.OD Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 17:49 (p 2 of 2) 

LinklLink Code: 12-2686-582510921 1 a 

Analyst: QA: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis No: 14-6821-2677 Endpoint: Reproduction CETlS Version: CETtSv1.5.0 
Analyzed: 26 Aug-09 17:48 Analysis: Nonlinear Regression Official Results: Yes 

Reproduction Detail 

Conc-O/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Negative Control 14 19 20 24 13 11 11 13 14 14 

1.56 6 17 17 16 12 11 8 5 13 18 
3.12 12 12 10 11 11 12 11 15 14 15 
6.25 15 16 15 12 9 13 16 15 15 9 
12.5 15 11 14 16 14 15 16 11 14 11 

25 10 13 12 12 2 11 2 16 6 8 
50 13 6 15 6 3 0 0 4 6 0 

100 0 0 0 0 0 0 0 0 0 2 
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APPENDIX B - Oncorhynchus mykiss embryo Toxicity Test Data 

 
 

  

























































 

APPENDIX C - Lemna minor Toxicity Test Data 

 
 

  



Lemna minor Summary Sheet 

Client: k c o - n  
Work Order No.: 0 9 2 \ 0  

Start Date: s4L. -'F /'ocq 

Setup by: WT- 

Sample Information: 

Sample ID: ~~ 
Sample Date: TOL. - 5/2-7 

Date Received: - T & ~  -& / z ~ - $  - 
Sample Volume: q\r 1eL 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 
>8X growth in APHA?: 

KC1 Refe'rence Toxicant Results: 

Reference Toxicant ID: ~ k 4  0 

Date Initiated: Tde& 24 /zooq 

7-d NO. of Fronds IC25 (95% CL): a . ~  (' 0.9- .+ c x , i ~  \4ci 

7-d No. Fronds IC25 Reference Toxicant Mean 2 2 SD: d .  5 f \ .  cv (%): aa;$ 

Test Results: 

Reviewed by: @ 

NOEC %(v/v) 

LOEC %(v/v) 

IC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Date reviewed: & W / W  

August 14, 2009; Ver. 1 .I 

Number of Fronds 

47 
,=44 
> q q  
>? "3- 

Nautilus Environmental 

Dry Weight 
(3% 

>47- 
> 97- 

b q q .  





Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 
w 

Client: Rescan 
Sample ID: Z5cz 
Work Order #: O9 21 0 

Start Date: July 7 107 
Termination Date: July /a Lj 

Test set up by: ART / 

Comments: 

Reviewed by: Date Reviewed: &A+ v U/- , 

Version 1.0 Issued June 26, 2006 Nautilus Environmental , 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: Rescan 
Sample ID: 56% 
Work Order #: o ~ & . I ~  

Start Date: July 7 /a $ 
Termination Date: July I // a4 

Test set up by: ART I 

Comments: 

Reviewed by: Date Reviewed: & V U / S ~  

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7 4  Lemna minor Weight Data Sheet 

Client: Rescan Start Date: July 7 /O 5 
Sample ID: scz Termination Date: July (q '/,, q 
Work Order #: & ? L I D  / 

Comments: 

Reviewed by: i%=++-" Date Reviewed: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 





CETlS Analytical Report Report Date: 25 Aug-09 10:04 (p 1 of 2) 

LinkILink Code: 08-4576-880210921 0-SC2 
-- - 

1 Lemna Growth Inhibition Test Nautilus ~ n v i r o L n t 4  
--- - - - -  - - - - 

Analysis No: 17-7688-6623 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 10:02 Analysis: Parametric-Control vs Treatments r Official Results: Yes 

Test Run No: 09-9927-01 91 Test Type: Lemna Growth 
Start Date: 07 Jul-09 Protocol: EClEPS 1lRM137 
Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Dil Water: Laboratory Water 
Brine: 

Sample No: 13-2840-0030 Code: SC2-July Client: Rescan 

Sample Date: 05 Jul-09 09:30 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 38h Station: SC2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 97 6C#>G #Error 1.031 34.43% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision@%) 
Negative Control 1.5 -2.884 2.482 19.8 1.0000 Non-Significant Effect 

3.05 -0.1881 2.482 19.8 0.9158 Non-Significant Effect 
6.1 0.1881 2.482 19.8 0.8219 Non-Significant Effect 
12.1 -0.8776 2.482 19.8 0.9858 Non-Significant Effect 
24.2 -0.5328 2.482 19.8 0.9632 Non-Significant Effect 
48.5 0 2.482 19.8 0.8750 Non-Significant Effect 
97 1.379 2.482 19.8 0.3144 Non-Significant Effect 

1 ANOVA Table I 
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 2615.969 373.7098 7 2.937 0.0227 Significant Effect 
Error 3053.75 127.2396 24 
Total 5669.719 500.9494 3 1 

I ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 15.12 18.48 0.0344 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9647 0.3661 Normal Distribution 

Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiWh 
0 Negative Contr 4 57.5 53.64 61.36 46 70 1.88 9.95 17.3% 0.0% 

1.5 4 80.5 72.27 88.73 56 104 4.013 21.24 26.38% -40.0% 

3.05 4 59 54.91 63.09 49 72 1.994 10.55 17.88% -2.61% 
6.1 4 56 50.29 61.71 47 78 2.782 14.72 26.29% 2.61% 
12.1 4 64.5 61.11 67.89 56 73 1.651 8.737 13.55% -12.17% 
24.2 4 61.75 59.17 64.33 54 70 1.257 6.652 10.77% -7.39% 
48.5 4 57.5 56 59 54 63 0.7319 3.873 6.74% 0.0% 

97 4 46.5 45.69 47.31 44 49 0.3934 2.082 4.48% 19.13% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 10:05 (p 2 of 2) 
LinklLink Code: 08-4576-8802109210-SC2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 17-7688-6623 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 10:02 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 70 59 55 46 

104 91 71 56 1.5 
3.05 72 63 52 49 
6.1 78 50 49 47 
12.1 73 71 58 56 
24.2 70 63 60 54 
48.5 63 57 56 54 
97 49 47 46 44 

Graphics 
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Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:32 (p 1 of 2) 
LinkILink Code: 1 5-3856-226610921 O-SC2H 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 19-5254-6409 Endpoint: Frond Count CETlS Version: CETISvI 5.0 
Analyzed: 26 Aug-09 10:32 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Test Run No: 09-2067-6875 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1IRMI37 Brine: 

Ending Date: 14 Jul-09 Species: Lemna minor 
Duration: 7d Oh Source: In-House Culture 

Sample No: 09-4281-881 0 Code: SC2-JuI Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: SC2 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates 

%Effect Conc-% 95% LCL 95% UCL 
5 57.13 N/A 62.67 
10 68.93 NIA 79.66 
15 83.12 NIA 103.1 
20 > 97 N/A N/A 
25 > 97 NIA NIA 
40 > 97 NIA NIA 
50 > 97 N/A N/A 

Frond Count Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% Diffh 
0 Negative Control 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
1.5 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
3.05 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
6.1 4 56 47 78 2.733 14.72 26.29% 2.61% 
12.1 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
24.2 4 57.5 46 70 1.848 9.95 17.3% 0.0% 
48.5 4 57.5 54 . 63 0.7192 3.873 6.74% 0.0% 
97 4 46.5 44 49 0.3866 2.082 4.48Oh 19.13% 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 46 59 55 70 

1.5 46 59 55 70 

3.05 46 59 55 70 

6.1 47 49 50 78 

12.1 46 59 55 70 

24.2 46 59 55 70 
48.5 63 57 56 54 

97 44 46 47 49 

k.49 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:32 (p 2 of 2) 
LinklLink Code: 15-3856-2266109210-SCZH 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 19-5254-6409 Endpoint: Frond Count CETlS Version: CETISvI .5.0 
Analyzed: 26 Aug-09 10:32 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 
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Analyst: QA: 



CETlS Analytical Report Report Date: 13 Aug-09 1523 (p 1 of 2) 
LinWLink Code: 08-4576-8802109210-SC2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 1 1-1 389-4767 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI 5.0 
Analyzed: 13 Aug-09 1522 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 09-9927-0191 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS 1IRMI37 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 13-2840-0030 Code: SC2-July Client: Rescan 

Sample Date: 05 Jul-09 09:30 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:00 Source: Rescan 

Sample Age: 38h Station: SC2 . . 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 97 dw@>q) #Error 1.031 33.88% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 -1.739 2.482 1.577 0.9991 Non-Significant Effect 

3.05 0.9285 2.482 1.577 0.5143 Non-Significant Effect 
6.1 0.9088 2.482 1.577 0.5235 Non-Significant Effect 
12.1 -0.2202 2.482 1.577 0.921 6 Non-Significant Effect 
24.2 0.1 574 2.482 1.577 0.8314 Non-Significant Effect 
48.5 0.05518 2.482 1.577 0.8607 Non-Significant Effect 
97 1.212 2.482 1.577 0.3847 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(S%) 
Between 9.762757 1.39468 7 1.727 0.1501 Non-Significant Effect 
Error 19.3839 0.8076625 24 
Total 29.1 4666 2.202342 3 1 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 5.332 18.48 0.6195 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9787 0.7619 Normal Distribution 

Total Dry Weight-mg Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DifFh 
0 Negative Contr 4 4.655 4.29 5.02 3.53 5.56 0.178 0.9417 20.23% 0.0% 

1.5 4 5.76 5.181 6.339 3.68 6.97 0.2824 1.494 25.94% -23.74% 

3.05 4 4.065 3.757 4.373 3.18 4.76 0.15 0.7936 19.52% 12.68% 
6.1 4 4.077 3.636 4.519 3.09 5.69 0.2149 1.137 27.89% 12.41% 
12.1 4 4.795 4.541 5.049 4.22 5.58 0.1239 0.6555 13.67% -3.01 % 
24.2 4 4.555 4.321 4.789 3.77 5.24 0.1 141 0.6036 13.25% 2.15% 
48.5 4 4.62 4.409 4.831 4.08 5.37 0.1028 0.5439 11.77% 0.75% 

97 4 3.885 3.663 4.107 3.1 4.47 0.1083 0.5729 14.75% 16.54% 

Analyst: QA: 



CETlS Analytical Report Report Date: 13 Aug-09 15:23 (p 2 of 2) 

LinklLink Code: 08-4576-8802109210-SC2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 1 1-1 389-4767 Endpoint: Total Dry Weight-rng CETlS Version: CETISvl .5.O 
Analyzed: 13 Aug-09 15:22 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 5.56 5.29 4.24 3.53 

3.68 1.5 6.97 6.71 5.68 

3.05 4.76 4.71 3.61 3.18 

6.1 5.69 4 3.53 3.09 
12.1 5.58 5.09 4.29 4.22 

24.2 5.24 4.64 4.57 3.77 
48.5 5.37 4.59 4.44 4.08 

97 4.47 4.04 3.93 3.1 
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CETlS Analytical Report Report Date: 26 Aug-09 10:43 (p 1 of 2) 

LinWLink Code: 084576-880210921 0-SC2 

I Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 04-2717-81 78 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 10:42 Analysis: ParametrioTWo Sample Official Results: Yes 

Test Run No: 09-9927-01 91 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS 1IRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 13-2840-0030 Code: SC2-July Client: Rescan 
Sample Date: 05 Jul-09 09:30 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 38h Station: SC2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C < T  Not Run 97 f$-- )i?'>q-+ #Error 1.031 NIA 

1 Equal Variance t Two-Sample Test I 
Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 1.251 1.943' 1.716 0.1287 Non-Significant Effect 

3.05 -0.9583 1.943 1.196 0.8125 Non-Significant Effect 
6.1 -0.7823 1.943 1.435 0.7681 Non-Significant Effect 
12.1 0.2439 1.943 1 .I 15 0.4077 Non-Significant Effect 
24.2 -0.1 788 1.943 1.087 0.5680 Non-Significant Effect 
48.5 -0.06449 1.943 1.057 0.5247 Non-Significant Effect 
97 -1.397 1.943 1.071 0.8941 Non-Significant Effect 

ANOVA Table 

1 source Sum Sauares Mean Sauare DF F Stat P-Value Decision(5%1 I 
Between 9.762757 1.39468 7 1.727 0.1 501 Non-Significant Effect 1 Error 19.3839 0.8076625 24 

1 Total 29.14666 2.202342 31 

I ANOVA Assumptions I 
Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 5.332 18.48 0.61 95 Equal Variances 

I Distribution Shapiro-Wilk Normality '0.9787 0.7619 Normal Distribution I 
Total Dry Weight-mg Summary 

Conc-Yo Control Type Count 
0 Negative Contr 4 

1.5 4 

3.05 4 

6.1 4 
12.1 4 
24.2 4 
48.5 4 

97 4 

- - 

Mean 
4.655 

5.76 

4.065 
4.077 

4.795 

4.555 
4.62 

3.885 

- - 

95% LCL 
4.29 

5.181 

3.757 
3.636 
4.541 

4.321 
4.409 

3.663 

- - 

95% UCL 
5.02 

6.339 

4.373 
4.519 

5.049 
4.789 
4.831 

4.107 

Min Max 
3.53 5.56 

3.68 6.97 

3.18 4.76 
3.09 5.69 
4.22 5.58 

3.77 5.24 
4.08 5.37 

3.1 4.47 

Std Err 
0.178 

0.2824 

0.1 5 
0.2149 

0.1239 
0.1 141 
0.1028 

0.1 083 

Std Dev 
0.9417 

1.494 

0.7936 
1.137 

0.6555 

0.6036 
0.5439 

0.5729 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:43 (p 2 of 2) 

LinklLink Code: 084576-880210921 0-SC2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 04-271 7-81 78 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 10:42 Analysis: Parametric-Two Sample Official Results: Yes 

Total Dry Weight-mg Detail 

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

0 Negative Contr 5.56 5.29 4.24 3.53 

97 4.47 4.04 3.93 3.1 

Graphics 
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Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:45 (p 1 of 2) 
LinklLink Code: 15-3856-226610921 0-SC2H 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 07-9452-1912 Endpoint: Total Dry Weight-rng CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 10:45 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Test Run No: 09-2067-6875 Test Type: Lernna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1lRM137 Brine: 
Ending Date: 14 Jul-09 Species: Lernna minor 
Duration: 7d Oh Source: In-House Culture 

Sample No: 09-4281-8810 Code: SC2-JuI Client: Rescan 
Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 JuI-09 Source: Rescan 
Sample Age: 48h Station: SC2 

Linear lnterpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates 

%Effect Conc-% 95% LCL 95% UCL 
5 2.847 NIA 114.3 
10 64.15 NIA NIA 
15 88.01 NIA NIA 
20 > 97 NIA NIA 
25 > 97 NIA NIA 

NIA NIA 40 > 97 
50 > 97 NIA NIA 

Total Dry Weight-mg Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% DifPDh 
0 Negative Control 4 ' 4.655 3.53 5.56 0.1749 0.9417 20.23% 0.0% 
1.5 4 4.655 3.53 ' 5.56 0.1749 0.9417 20.23% 0.0% 
3.05 4 '  4.065 3.18 4.76 0.1474 0.7936 19.52% 12.68% 
6.1 4 4.077 3.09 5.69 0.2112 1.137 27.89% 12.41% 
12.1 4 4.655 3.53 5.56 0.1749 0.9417 20.23% 0.0% 
24.2 4 4.555 3.77 5.24 0.1121 0.6036 13.25% 2.15% 
48.5 4 4.62 4.08 5.37 0.101 0.5439 11.77% 0.75% 
97 4 3.885 3.1 4.47 0.1064 0.5729 14.75% 16.54% 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 3.53 4.24 5.29 5.56 
1.5 3.53 4.24 5.29 5.56 
3.05 3.61 4.76 3.18 4.71 
6.1 3.53 3.09 4 5.69 
12.1 3.53 4.24 5.29 5.56 
24.2 4.64 4.57 3.77 5.24 
48.5 5.37 4.44 4.08 4.59 
97 3.93 4.04 3.1 4.47 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:45 (p 2 of 2) 
LinWLink Code: 15-3856-226610921 O-SC2H 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 07-9452-1912 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 10:45 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 
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Lemna minor Summary Sheet 

Client: 
Work Order No.: OOWL d 

Start Date: -SQ\-?/~ 
Set up by: 5Q-r 

Sample Information: 

Sample ID: ,SiE 2 
- 

Sample Date: S3("-, t 3 / ~ ~ Q \  

Date Received: 5.3 % :F 1m-q 
Sample Volume: q y  +X3L 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 
>8X growth in APHA?: 

KC1 Reference Toxicant Results: 

Reference Toxicant ID: LMq 0 

Date Initiated: ..-- 
2"- 2.4 /raoci 

7-d No. of Fronds IC25 (95% CL): A-% 6- 9- 3 . g)  

7-d No. Fronds IC25 Reference Toxicant Mean k 2 SD: 2 . 5  L \. \ CV(%): 22.q d 

Test Results: 

Reviewed by: * Date reviewed: k %/w 

August 14, 2009; Ver. 1 .I Nautilus Environmental 

NOEC %(v/v) 

LOEC %(v/v) 

IC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Number of Fronds 

97 . CE7 
2 97 

>S? 

Dry Weight 

%-I. 
' ~-3- 
)97- 

343- 





Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: Rescan 

Sample ID: ~ T E %  
Work Order #: O?zi a 

Start Date: July 7 107 
Termination Date: July I+ f-0 e j  

Test set up by: ART f 

Comments 

Comments: 

Reviewed by: Date Reviewed: ,&.f$ tdy- 
V 

Version 1.0 Issued June 26, 2006 Nautilus Environmental , 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 
Sample ID: 
Work Order 

Rescan 

5 T E Z  
Start Date: July 7 /a 'j 

Termination Date: July I$-  4 a4 
Test set up by: ART I 

Comments: J-b Auk& t&~aa&-td beabe-laC L ~ 4 ~ ~ i r r q  o$ f i i .  

Reviewed by: &&& Date Reviewed: 
w 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 







CETlS Analytical Report Report Date: 25 Aug-09 10:37 (p 1 of 2) 
LinWLink Code: 04-3661 -5443109210-STE2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 00-0548-9221 Endpoint: Frond Count CETlS Version: CETISvI 5.0 
Analyzed: 25 Aug-09 10'35 Analysis: Parametric-Multiple Comparison Official Results: Yes , 

Test Run No: 01-3781-1703 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 

Sample Date: 05 Jul-09 13: 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 35h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T Not Run 97 Fif>q-t #Error 1.031 42.31% 

Bonferroni Adj t Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.5 1.266 2.651 20.94 0.7640 Non-Significant Effect 

3.05 1.076 2.651 20.94 1.0000 Non-Significant Effect 
6.1 0.1899 2.651 20.94 1.0000 Non-Significant Effect 
12.1 -0.443 2.651 20.94 1.0000 Non-Significant Effect 
24.2 -0.3481 2.651 20.94 1.0000 Non-Significant Effect 
48.5 -2.441 2.651 22.62 1.0000 Non-Significant Effect 
97 -0.6961 2.651 20.94 1.0000 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(S%) 
Between 2172.261 310.323 7 2.486 0.0468 Significant Effect 
Error 2871.417 124.8442 23 
Total 5043.678 435.1672 30 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 16.47 18.48 0.0212 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9612 0.3142 Normal Distribution 

Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diffh 

0 Negative Contr 4 49.5 43.41 55.59 32 70 2.966 15.7 31.71% 0.0% 

1.5 4 39.5 38.69 40.31 37 42 0.3934 2.082 5.27% 20.2% 

3.05 4 4 1 40.45 41.55 39 42 0.2673 1.414 3.45% 17.17% 

6.1 4 48 43.4 52.6 33 62 2.241 11.86 24.71% 3.03% 
12.1 4 53 48.65 57.35 38 65 2.121 11.22 21.18% -7.07% 
24.2 4 52.25 48.28 56.22 41 65 1.936 10.24 19.6% -5.56% 
48.5 3 70.33 66.3 74.37 62 82 1.967 10.41 14.8% -42.09% 
97 4 55 48.74 61.26 31 65 3.051 16.15 29.35% -11.11% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 10:37 (p 2 of 2) 
LinklLink Code: 04-3661-544310921 O-STE2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 00-0548-9221 Endpoint: Frond Count CETlS Version: CETISvl 5 .0  
Analyzed: 25 Aug-09 10:35 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 70 50 46 32 
1.5 42 40 39 37 
3.05 42 42 41 39 
6.1 62 49 48 33 
12.1 65 56 53 38 
24.2 65 55 48 41 
48.5 82 67 62 
97 65 64 60 31 
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CETlS Analytical Report Report Date: 26 Aug-09 10:52 (p 1 of 2) 
LinklLink Code: 04-3661 -544310921 0-STE2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 16-1 120-6003 Endpoint: Frond Count CETlS Version: CETISvI 5.0 
Analyzed: 26 Aug-09 10:52 Analysis: Parametric-Two Sample Official Results: Yes 

Test Run No: 01-3781-1703 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS lIRM137 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 
Sample Date: 05 Jul-09 13: 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 35h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C < T  Not Run 97 f3& p( #Error 1.031 NIA 

Equal Variance t TwoSample Test 

Control vs Conc-OJo Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.5 -1.263 1.943 15.38 0.8733 Non-Significant Effect 

3.05 -1.079 1.943 15.31 0.8389 Non-Significant Effect 
6.1 -0.1525 1.943 19.1 1 0.5581 Non-Significant Effect 
12.1 0.3628 1.943 18.75 0.3646 Non-Significant Effect 
24.2 0.2935 1.943 18.21 0.3895 Non-Significant Effect 
48.5 1.973 2.015 21.28 0.0528 Non-Significant Effect 
97 0.4885 1.943 21.88 0.3213 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(L%) 
Between 2172.261 31 0.323 7 2.486 0.0468 Significant Effect 
Error 2871.41 7 124.8442 23 
Total 5043.678 435.1672 30 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 16.47 18.48 0.021 2 Equal Variances 
Distribution Shapiro-Wilk Normality 0.961 2 0.3142 Normal Distribution 

Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% D i p ?  
0 Negative Contr 4 49.5 43.41 55.59 32 70 2.966 15.7 31.71% 0.0% 
1.5 4 39.5 38.69 40.31 37 42 0.3934 2.082 5.27% 20.2% 
3.05 4 41 40.45 41.55 39 42 0.2673 1.414 3.45% 17.17% 
6.1 4 48 43.4 52.6 33 62 2.241 11.86 24.71% 3.03% 
12.1 4 53 48.65 57.35 38 65 2.121 11.22 21.18% -7.07% 
24.2 4 52.25 48.28 56.22 41 65 1.936 10.24 19.6% -5.56% 
48.5 3 70.33 , 66.3 74.37 62 82 1.967 10.41 14.8% -42.09% 
97 4 55 48.74 61.26 31, 65 3.051 16.15 29.35% -11.11% 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 1052 (p 2 of 2) 
Lin WLink Code: 04-3661 -5443109210-STE2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 16-1 120-6003 Endpoint: Frond Count CETlS Version: CETISvI .5.0 
Analyzed: 26 Aug-09 10:52 Analysis: PararnetrioTwo Sample Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 70 50 46 32 

1.5 42 40 39 37 
3.05 42 42 4 1 39 

6.1 62 49 48 33 
12.1 65 56 53 38 
24.2 65 55 48 4 1 

48.5 82 67 62 

97 65 64 60 31 
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CETlS Analytical Report Report Date: 26 Aug-09 1 1 : 1 1 (p 1 of 2) 

LinklLink Code: 00-8666-325610921 0STE2H 

Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 02-0357-3647 Endpoint: Frond Count 
Analyzed: 26 Aug-09 11:l l  Analysis: Linear Interpolation (ICPIN) 

CETlS Version: CETISv1.5.0 
Official Results: Yes 

Test Type: Lemna Growth 

Start Date: 07 Jul-09 Protocol: ECIEPS llRMl37 

Ending Date: 14 Jul-09 Species: Lemna minor 

Duration: 7d Oh Source: In-House Culture 

Dil Water: Laboratory Water 

Brine: 

Sample No: 06-6927-5061 Code: STE 2-Jul 

Sample Date: 05 Jul-09 13:15 Material: Water Sample 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 35h Station: STE 2 

Client: Rescan 

Project: 

I Linear lnterpolation Options I 
X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X + 1 ) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates I 
% Effect Conc-% 95% LCL 95% UCL 
5 1.212 NIA NIA 

I Frond Count Summary Calculated Variate 

Conc-% Control Type Count Mean Min ' Max Std Err Std Dev CV% DiWh 
0 Negative Control 4 49.5 32 70 2.914 15.7 31.71% 0.0% 
1.5 4 39.5 37 42 0.3866 2.082 5.27% 20.2% 
3.05 4 41 39 42 0.2626 1.414 3.45% 17.17% 
6.1 4 48 33 62 2.202 11.86 24.71% 3.03% 
12.1 4 49.5 32 70 2.914 15.7 31.71% 0.0% 
24.2 4 49.5 32 70 2.914 15.7 31.71% 0.0% 
48.5 4 49.5 32 70 2.914 15.7 31.71% 0.0% 
97 4 49.5 32 70 2.914 15.7 31.71% 0.0% 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 32 46 50 70 
1.5 42 37 39 40 

w /F.-~'-C/D~ 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 1 1 : 11 (p 2 of 2) 
Lin WLink Code: 00-8666-325610921 OSTE2H 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 02-0357-3647 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 11:Il Analysis: Linear Interpolation (ICPIN) Official Results: Yes 
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CETlS Analytical Report Report Date: 14 Aug-09 1055 (p 1 of 2) 

LinklLink Code: 04-3661 -544310921 0-STE2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 00-2260-0656 Endpoint: Total Dry Weight-mg CETIS Version: CErISv1.5.0 
Analyzed: 14 Aug-09 1052 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Test Run No: 01-3781-1703 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 

Sample Date: 05 Jul-09 13: 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 35h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 

Untransformed C > T Not Run 97 +PCP ) #Error 1.031 45.74% 

Bonferroni Adj t Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.5 1.307 2.651 1.648 0.7144 Non-Significant Effect 

3.05 1.83 2.651 1.648 0.2809 Non-Significant Effect 
6.1 1.778 2.651 1.648 0.3104 Non-Significant Effect 
12.1 1.042 2.651 1.648 1.0000 Non-Significant Effect 
24.2 0.5791 2.651 1.648 1.0000 Non-Significant Effect 
48.5 -1.327 2.651 1.78 1.0000 Non-Significant Effect 
97 0.3499 2.651 1.648 1.0000 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(S%) 
Between 10.73227 1.5331 82 7 1.984 0.1017 Non-Significant Effect 
Error 17.77437 0.7727988 23 
Total 28.50664 2.30598 30 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.821 18.48 0.2658 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9287 0.0403 Normal Distribution 

Total Dry Weight-mg Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DiPh 
0 Negative Contr 4 3.603 3.165 4.04 2.12 4.81 0.2132 1.128 . 31.32% 0.0% 
1.5 4 2.79 2.658 2.922 2.3 3.06 0.06427 0.3401 12.19% 22.55% 

3.05 4 2.465 2.343 2.587 2.14 2.89 0.05949 0.3148 12.77% 31.57% 
6.1 4 2.497 1.982 3.013 0.58 3.65 0.2514 1.33 53.26% 30.67% 
12.1 4 2.955 2.708 3.202 2.05 3.54 0.1202 0.636 21.52% 17.97% 
24.2 4 3.243 2.972 3.513 2.33 3.93 0.1319 0.6978 21.52% 9.99% 
48.5 3 4.493 4.195 4.792 3.63 5.11 0.1456 0.7702 17.14% -24.73% 

97 4 3.385 2.929 3.841 1.73 4.33 0.2221 1.175 34.72% 6.04% 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 10:55 (p 2 of 2) 
LinklLink Code: 04-3661 -544310921 O-STE2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 00-2260-0656 Endpoint: Total Dry Weight-rng CETlS Version: CETISv1.5.0 
Analyzed: 14 Aug-09 10:52 Analysis: PararnetrioMultiple Comparison Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 
0 Negative Contr 4.81 3.99 3.49 2.12 
1.5 3.06 2.97 2.83 2.3 
3.05 2.89 2.47 2.36 2.14 

6.1 3.65 2.95 2.81 0.58 
12.1 3.54 3.14 3.09 2.05 
24.2 3.93 3.61 3.1 2.33 

48.5 5.11 4.74 3.63 
97 4.33 4.1 3.38 1.73 
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CETlS Analytical Report Report Date: 26 Aug-09 1052 (p 1 of 2) 

LinklLink Code: 04-3661 -544310921 0-STEP 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 05-3242-3755 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 

Analyzed: 26 Aug-09 1052 Analysis: ParametrioTwo Sample Official Results: Yes 

Test Run No: 01-3781-1703 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1IRM137 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 

Sample Date: 05 Jul-09 13:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09.00 Source: Rescan 

Sample Age: 35h Station: STE 2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C < T  Not Run 97 & d>qq #Error 1.031 NIA 

Equal Variance t TwoSample Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision@%) 
Negative Control 1 5 -1.379 1.943 1.145 0 8914 Non-Sign~ficant Effect 

3 05 -1 942 1.943 1.138 0.9499 Non-Significant Effect 
6.1 -1.267 1.943 1.695 0.8740 Non-Significant Effect 
12 1 -0.9998 1.943 1.258 0.8220 Non-Significant Effect 
24 2 -0.5427 1.943 1.289 0 6966 Non-Significant Effect 
48.5 1.166 2.015 1.54 0.1481 Non-Significant Effect 
97 -0.267 1.943 1.583 0.6008 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 10.73227 1.533182 7 1.984 0.1 01 7 Non-Significant Effect 
Error 17.77437 0.7727988 23 
Total 28 50664 2.30598 30 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.821 18.48 0 2658 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9287 0.0403 Normal Distribution 

Total Dry Weight-mg Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% DifPDh 
0 Negative Contr 4 3.603 3.165 4.04 2.12 4.81 0.2132 1.128 31.32% 0.0% 
1.5 4 2.79 2.658 2.922 2.3 3.06 0.06427 0.3401 12.19% 22.55% 

3.05 4 2.465 2.343 2.587 2.14 2.89 0.05949 0.3148 12.77% 31 57% 
6.1 4 2.497 1.982 3.013 0.58 3.65 0.2514 1.33 53.26% 30.67% 

12 1 4 2.955 2 704 3.202 2.05 3.54 0.1202 0.636 21.52% 17.97% 
24 2 4 3243 2.972 3.513 2.33 3 93 0.1319 0.6978 21 52% 9.99% 

48.5 3 4493 4.195 4.792 3.63 5.1 1 0.1 456 0.7702 17.1 4% -24 73% 
97 4 3.385 2.929 3.841 1.73 4.33 0.2221 1.175 34.72% 6.04% 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 10:52 (p 2 of 2) 

LinWLink Code: 04-3661-544310921 0-STEP 

I Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 05-3242-3755 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 1052 Analysis: Parametric-Two Sample Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 
0 Negative Contr 4.81 

1.5 3.06 

3.05 2.89 
6.1 3.65 
12.1 3.54 
24.2 3.93 

48.5 5.1 1 
97 4.33 

Rep 2 Rep 3 Rep4 
3.99 3.49 2.12 

2.97 2.83 2.3 

2.47 2.36 2.14 
2.95 2.81 0.58 

3.14 3.09 2.05 

3.61 3.1 2.33 
4.74 3.63 
4.1 3.38 1.73 

Graphics I 

Analyst: QA: 



CETlS Analytical Report Report Date: 17 Aug-09 16:OO (p 1 of 2) 

LinklLink Code: 04-3661 -544310921 0-STE2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 1 1-3396-01 45 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI .5.0 
Analyzed: 17 Aug-09 16:OO Analysis: Nonlinear Regression Official Results: Yes 

Test Run No: 01-3781-1 703 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS 1IRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 02-9960-3283 Code: STE 2-Jul Client: Rescan 
Sample Date: 05 Jul-09 13:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 35h Station: STE 2 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
2P Linear [Y=A+BX] Log(X) None Normal [W=l] Off [Y*=Y] 

Regression Summary 

lters Log LL AlCc Adj RZ Optimize F Stat Critical P-Value Decision(l%) 
1 -14.02 32.49 Yes 2.244 3.71 0.0751 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
10 170.3 NIA 2.661 E+14 
15 22230000 NIA 5.503E+32 
20 2.901E+12 NIA NIA 
25 3.786E+17 NIA NIA 
40 8.414E+32 NIA NIA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 3.133 0.158 2.81 3.456 19.83 0.0000 Significant Parameter 
B -0.03322 0.051 11 -0.1378 0.071 31 -0.6499 0.5209 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 0.3264329 0.3264329 1 0.3359 0.5667 Non-Significant 
Lack of Fit 10.40584 1.734306 6 2.244 0.0751 Non-Significant 
Pure Error 17.77437 0.7727988 23 
Residual 28.18021 0.9717314 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 8.821 18.48 0.2658 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9858 0.9447 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% DiWh 
0 Negative Control 4 3.603 2.12 4.81 0.2095 1.128 31.32% 0.0% 
1.5 4 2.79 2.3 3.06 0.06315 0.3401 12.19% 22.55% 
3.05 4 2.465 2.14 2.89 0.05846 0.3148 12.77% 31.57% 
6.1 4 2.497 0.58 3.65 0.247 1.33 53.26% 30.67% 
12.1 4 2.955 2.05 3.54 0.1181 0.636 21.52% 17.97% 
24.2 4 3.243 2.33 3.93 0.1296 0.6978 21.52% 9.99% 
48.5 3 4.493 3.63 5.11 0.143 0.7702 17.14% -24.73% 
97 4 3.385 1.73 4.33 0.2182 1.175 34.72% 6.04% 

&+ 
000-089-1 50-1 CETISTM v1.5.OD Analyst: Q A: 



CETlS Analytical Report Report Date: 17 Aug-09 16:OO (p 2 of 2) 

LinklLink Code: 04-3661 -544310921 0-STE2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 11-3396-0145 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI .5.0 
Analyzed: 17 Aug-09 16:OO Analysis: Nonlinear Regression Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 2.12 3.49 3.99 4.81 

1.5 2.83 2.97 2.3 3.06 
3.05 2.36 2.14 2.89 2.47 
6.1 2.95 2.81 3.65 0.58 
12.1 3.54 2.05 3.14 3.09 

24.2 3.1 3.93 2.33 3.61 

48.5 4.74 5.1 1 3.63 1 

97 3.38 4.33 4.1 1.73 
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7-d Lemna minor Weight Data Sheet 

Client: Rescan Start Date: July 7 / u 7 
Sample ID: d T R 2  Termination Date: July /+ '/i, q 
Work Order #: 437%[6 / 

Comments: 

Reviewed by: w Date Reviewed: 

Version 1.0 Issued June 26, 2006 Naut~lus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 
Sample ID: 
Work Order #: 

Rescan Start Date: July 7 / 09 
ATF? % Termination Date: July I q  /J o 7 
09 21 0 / 

Comments: 

Reviewed by: Date Reviewed: k X/V 
v 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



CETlS Analytical Report Report Date: 25 Aug-09 10:49 (p 1 of 2) 
LinklLink Code: 19-5522-757910921 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 03-9533-0755 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 10:47 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 19-6405-7540 Test Type: Lemna Growth Dil Water: Laboratory Water 
Start Date: 07 Jul-09 Protocol: ECIEPS 1IRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 03-3164-7920 Code: NTR2-JuI Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 33h Station: N T R ~  

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransforrned C > T  Not Run 97 4% d>qq #Error 1.031 35.07% 

Dunnett-s Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 0.4854 2.482 24.29 0.7134 Non-Significant Effect 

3.05 -0.3321 2.482 24.29 0.9395 Non-Significant Effect 
6.1 -0.6132 2.482 24.29 0.9703 Non-Significant Effect 
12.1 0.8431 2.482 24.29 0.5543 Non-Significant Effect 
24.2 0.792 2.482 24.29 0.5781 Non-SignificantEffect 
48.5 -0.2555 2.482 24.29 0.9277 Non-Significant Effect 
97 -0.9709 2.482 24.29 0.9893 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 11 74.875 167.8393 7 0.8764 0.5391 Non-Significant Effect 
Error 4596 191.5 24 
Total 5770.875 359.3393 31 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality ofvariance 14.19 18.48 0.0479 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9636 0.3438 Normal Distribution 

Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Dif fh 

0 Negative Contr 4 69.25 64.02 74.48 50 8 1 2.547 13.48 19.46% 0.0% 
1.5 4 64.5 61.39 67.61 55 74 1.516 8.021 12.44% 6.86% 

3.05 4 72.5 71.76 73.24 71 75 0.3619 1.915 2.64% -4.69% 
6.1 4 75.25 70.4 80.1 59 89 2.362 12.5 16.61% -8.66% 
12.1 4 6 1 54.49 67.51 48 85 3.174 16.79 27.53% 11.91% 
24.2 4 61.5 53.06 69.94 44 90 4.113 21.76 35.39% 11.19% 

48.5 4 71.75 64.58 78.92 51 94 3.493 18.48 25.76% -3.61% 
97 4 78.75 76.66 80.84 72 85 1.016 5.377 6.83% -13.72% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 10:49 (p 2 of 2) 
LinklLink Code: 1 9-5522-75791092 1 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 03-9533-0755 Endpoint: Frond Count CETlS Version: CETISvI .5.O 
Analyzed: 25 Aug-09 10:47 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 81 75 71 50 

1.5 74 67 62 55 

3.05 75 73 71 71 
6.1 89 79 74 59 
12.1 85 60 51 48 
24.2 90 67 45 44 
48.5 94 78 64 5 1 
97 85 80 78 72 
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Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 1 1 :17 (p 1 of 2) 

LinWLink Code: 19-5522-75791092 10-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 07-3881 -0793 Endpoint: Frond Count CETlS Version: CETISvl .5.O 
Analyzed: 26 Aug-09 1 1 : 17 Analysis: Parametric-Two Sample Offtcial Results: Yes 

Test Run No: 19-6405-7540 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 Brine: 
Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 03-31 64-7920 Code: NTR2-JuI Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Water Sample Project: 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 33h Station: NTR2 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C < T  Not Run 97 g fl )q~ #Error 1.031 NIA 

Equal Variance t TwoSample Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision@%) 
-0.6058 1.943 15.24 0.7166 Non-Significant Effect Negative Control 1.5 

3.05 0.4776 1.943 13.22 0.3249 Non-Significant Effect 
6.1 0.6529 1.943 17.86 0.2690 Non-Significant Effect 
12.1 -0.7663 1.943 20.92 0.7637 Non-Significant Effect 
24.2 -0.6055 1.943 24.87 0.71 65 Non-Significant Effect 
48.5 0.2186 1.943 22.22 0.4171 Non-Significant Effect 
97 1.31 1.943 14.1 0.1 191 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 1 174.875 167.8393 7 ' 0.8764 0.5391 Non-Significant Effect 
Error 4596 191.5 24 
Total 5770.875 359.3393 31 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 14.'19 18.48 0.0479 Equal Variances 
Distribution Shapiro-Wilk Normality - 0.9636 0.3438 Normal Distribution 

Frond Count Summary 

Cone% Control Type Count Mean 95% LCL 95% UCL Min 
. . 

Max Std Err Std Dev CV% DiWh 

0 Negative Contr 4 69.25 64.02 74.48 50 8 1 2.547 13.48 19.46% 0.0% 
1.5 4 64.5 61.39 67.61 55 74 1.516 8.021 12.44% 6.86% 
3.05 4 72.5 71.76 73.24 71 75 0.3619 1.915 2.64% -4.69% 

6.1 4 75.25 70.4 80.1 59 89 2.362 12.5 16.61% -8.66% 
12.1 4 61 54.49 67.51 48 85 3.174 16.79 27.53% 11.91% 

24.2 4 61.5 53.06 69.94 44 90 4.113 21.76 35.39% 11.19% 

48.5 4 71.75 64.58 78.92 51 94 3.493 18.48 25.76% -3.61% 

97 4 78.75 76.66 80.84 72 85 1.016 5.377 6.83% -13.72% 

Analyst: QA: 



CETlS Analytical Report Report Date: 26 Aug-09 1 1 : 17 (p 2 of 2) 
LinklLink Code: 1 9-5522-757910921 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 07-3881 -0793 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 26 Aug-09 1 1 : 17 Analysis: ParametrioTwo Sample Official Results: Yes 

Frond Count Detail 

1 Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 
0 Negative Contr 8 1 75 71 50 

48.5 94 78 64 51 

97 85 80 78 72 
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Analyst: QA: 



CETIS Analytical Report Report Date: 25 Aug-09 10:49 (p 1 of 2) 
LinklLink Code: 19-5522-757910921 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 21-3562-6343 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 10:49 Analysis: Nonlinear Regression Official Results: Yes 

Test Run No: 19-6405-7540 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS lIRM137 Brine: 
Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 03-3164-7920 Code: NTR2-JuI Client: Rescan 
Sample Date: 05 Jul-09 15:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 33h Station: NTR2 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
2P Linear [Y=A+BX] Log(X) None Normal [W=l] Off [Y*=Y] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
1 -99.f1 202.6 Yes 1.01 9 3.667 0.4369 Non-Significant Lack of Fit 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 69.32 2.447 64.32 74.32 28.33 0.0000 Significantparameter 
B 0.1 192 0.8004 -1.51 5 1.754 0.1489 0.8826 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 4.245688 4.245688 1 0.02209 0.8828 Non-Significant 
Lack of Fit 1 170.629 195.1049 6 1.01 9 0.4369 Non-Significant 

Pure Error 4596 191.5 24 
Residual 5766.629 192.221 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 14.19 18.48 0.0479 Equal Variances 
Distribution Shapiro-Wilk Normality 0.963 0.3301 Normal Distribution 

Frond Count Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% D i f f !  
0 Negative Control 4 69.25 50 81 2.502 13.48 19.46% 0.0% 
1.5 4 64.5 55 74 1.489 8.021 12.44% 6.86% 
3.05 4 72.5 71 75 0.3556 1.915 2.64% -4.69% 
6.1 4 75.25 59 89 2.321 12.5 16.61% -8.66% 
12.1 4 61 48 85 3.118 16.79 27.53% 11.91% 
24.2 4 61.5 44 90 4.041 , 21.76 35.39% 11.19% 
48.5 4 71.75 51 94 3.432 18.48 25.76% -3.61% 
97 4 78.75 72 85 0.9986 5.377 6.83% -13.72% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 10:49 (p 2 of 2) 

LinklLink Code: 19-5522-757910921 0-NTR2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 21-3562-6343 Endpoint: Frond Count CETlS Version: CETISvI 5.0 
Analyzed: 25 Aug-09 10:49 Analysis: Nonlinear Regression Official Results: Yes 

Frond Count Detail 

Conc-% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 71 81 75 50 
1.5 67 74 62 55 
3.05 71 73 71 75 

6.1 59 79 89 74 
12.1 51 48 60 85 

24.2 45 44 67 90 

48.5 64 51 94 78 

97 85 72 80 78 
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CETlS Analytical Report Report Date: 13 Aug-09 15:38 (p 1 of 2) 

LinkILink Code: 19-5522-75791092 10-NTR2 
I I 

I Lemna Growth Inhibition Test Nautilus Environmental 1 
Analysis No: 05-0587-2900 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 13 Aug-09 15:36 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 19-6405-7540 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 03-3164-7920 Code: NTR2-JuI 
Sample Date: 05 Jul-09 15:15 Material: Water Sample 
Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 33h Station: NTR2 

Client: Rescan 
Project: 

Data Transform Zeta Alt Hyp Montecarlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 97 ,&b&1Q7- #Error 1.031 33.43% 

I - - . I 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 1.489 2.482 1.925 0.271 8 Non-Significant Effect 

3.05 0.6157 2.482 1.925 0.6580 Non-Significant Effect 
6.1 0.3805 2.482 1.925 0.7549 Non-Significant Effect 
12.1 2.221 2.482 1.925 0.0828 Non-Significant Effect 
24.2 2.441 2.482 1.925 0.0543 Non-Significant Effect 
48.5 1.167 2.482 1.925 0.4045 Non-Significant Effect 
97 0.4127 2.482 1.925 0.7425 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(S%) 
Between 13.57665 1.939522 7 1.613 0.1 798 Non-Significant Effect 
Error 28.86352 1.202647 24 
Total 42.44017 3.142169 3 1 

I ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 6.519 18.48 0.4806 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9698 0.4928 Normal Distribution - 
Total Dry Weight-mg Summary 

Conc-% Control Type Count 

0 Negative Contr 4 

1.5 4 
3.05 4 

6.1 4 

12.1 4 

24.2 4 

48.5 4 

97 4 

Mean 
5.758 

4.603 
5.28 

5.462 

4.035 

3.865 

4.853 

5.438 

95% LCL 95% UCL Min Max 
5.359 6.156 4.53 6.89 
4.382 4.824 3.86 5.21 

4.998 5.562 4.23 5.78 
4.939 5.986 3.73 6.93 

3.58 4.49 3.05 5.56 

3.265 4.465 2.53 5.83 

4.313 5.392 3.32 6.37 

5.273 5.602 4.81 5.74 

Std Err 
0.1943 

0.1077 

0.1375 

0.2552 

0.2216 

0.2925 

0.2629 

0.08009 

Std Dev 
1.028 

0.57 
0.7275 
1.35 

1.173 

1.548 

1.391 

0.4238 

Analyst: QA: 



CETlS Analytical Report Report Date: 13 Aug-09 15:38 (p 2 of 2) 
LinklLink Code: 19-5522-757910921 0-NTR2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 05-0587-2900 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 13 Aug-09 15:36 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 6.89 6.24 5.37 4.53 
1.5 5.21 4.82 4.52 3.86 

3.05 5.78 5.76 5.35 4.23 
6.1 6.93 5.97 5.22 3.73 

12.1 5.56 4.35 3.18 3.05 

24.2 5.83 4.37 2.73 2.53 
48.5 6.37 5.62 4.1 3.32 
97 5.74 5.62 5.58 4.81 
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CETlS Analytical Report Report Date: 17 ~ u g - 0 9  09:47 (p I of 2) 
LinklLink Code: 19-5522-75791092 1 0-NTR2 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 03-9497-6237 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI 5 .0  
1 Analyzed: 17 Aug-09 9:46 Analysis: Nonlinear Regression Official Results: Yes I 

-- 

Test Run No: 19-6405-7540 Test Type: Lernna Growth 
Start Date: 07 Jul-09 Protocol: ECIEPS llRM137 

Dil Water: Laboratory Water 

Brine: 
I Ending Date: Species: Lemna minor 

1 Duration: NIA Source: In-House Culture 

Sample No: 03-31 64-7920 Code: NTR2-JuI 
Sample Date: 05 Jul-09 15: 15 Material: Water Sample 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 33h Station: NTR2 

Client: Rescan 

Project: 

I Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
2P Linear [Y=A+BX] Log(X) None Normal [W=l] Off [Yt=Y] 

I Regression Summary I 
lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
1 -19.29 43 0.0432 Yes 1.446 3.667 0.2387 Non-Significant Lack of Fit 

I Point Estimates 

% Effect Cone% 95% LCL 95% UCL 
SNEC 0.01772 6.763E-07 464.3 
10 0.003847 5.061 E-08 292.4 
15 2.386 0.0003008 18930 
20 1480 0.003626 604000000 
25 917800 0.002749 3.064E+14 
40 2.1 9E+14 5.653E-05 8.484E+32 
50 8.424E+I 9 2.473E-06 NIA 

I Regression Parameters I 
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision@%) 

A 4.906 0.1939 4.51 5.302 25.3 0.0000 Significant Parameter 
B -0.1 025 0.06343 -0.2321 0.027 -1.617 0.1 164 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 3.142761 3.142761 1 2.399 0.1 31 9 Non-Significant 

Lack of Fit 10.43389 1.738982 6 1.446 0.2387 Non-Significant 

Pure Error 28.86352 1.202647 24 

Residual 39.29741 1.309914 30 
-- 

(idual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 6.519 18.48 0.4806 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9594 0.2644 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

Cone% Control Type Count Mean Min Max Std Err Std Dev CV% Diff% 
0 Negative Control 4 5.758 4.53 6.89 0.1909 1.028 17.86% 0.0% 
1.5 4 4.603 3.86 5.21 0.1058 0.57 12.38% 20.06% 
3.05 4 5.28 4.23 5.78 0.1351 0.7275 13.78% 8.29% 
6.1 4 5.462 3.73 6.93 0.2508 1.35 24.72% 5.12% 
12.1 4 4.035 3.05 5.56 0.2178 1.173 29.06% 29.92% 
24.2 4 3.865 2.53 5.83 0.2874 1.548 40.05% 32.87% 
48.5 4 4.853 3.32 6.37 0.2583 1.391 28.67% 15.72% 
97 4 5.438 4.81 5.74 0.07869 0.4238 7.79% 5.56% 

000-089-1 50-1 CETISTM v1.5.OD Analyst: QA: 



CE'I'IS Analytical Report Report Date: 17 Aug-09 09:47 (p 2 of 2) 

Lin WLink Code: 19-5522-7579109210-NTR2 

Analyst: QA: 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 03-9497-6237 Endpoint: Total Dry We~ght-mg CETlS Version: CETISvI .5.0 
Analyzed: 17 Aug-09 9 46 Analysis: Nonl~near Regression Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negat~ve Control 5 37 6 89 6.24 4 53 

1 5  4.82 5 21 4 52 3.86 
3 05 5.76 5 35 4 23 5 78 

6 1 3 73 5.22 6 93 5 97 
12.1 3 05 3 18 4.35 5 56 

24 2 2 73 2 53 4 37 5 83 
48 5 4 1 3 32 6 37 5 62 
97 5 62 4 81 5 58 5 74 
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Lemna minor Summary Sheet 

Client: Re~e,*\ 
Work Order No.: o r + ~ t ~  

Sample Information: 

Sample ID: -3C-R 
Sample Date: 5/ro0s 
Date Received: X3\% " / ~ o G  q 

Sample Volume: "~YJ-oL 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 
18X growth in APHA?: 

Start Date: 5\U, 7- /cq 

Set up by: WT- 

KC1 Reference Toxicant Results: 

Reference Toxicant ID: L . K ~  0 

Date Initiated: TO- 24 /zu~ci 

7-d NO. of Fronds IC25 (95% CL): 9. k (0. ~+4.(2)~/~ %a , 

7-d No. Fronds IC25 Reference Toxicant Mean k 2 SD: A. 5 +- I. 1 CV(%): 

Test Results: 

Reviewed by: 

~.P(I.)-~s g 
> 97- 

Date reviewed: 

August 14, 2009; Ver. 1 .I Nautilus Environmental 





Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Work Order #: 09 21s 

L 

Start Date: Jul - 
Termination Date: July /'qE Ci 

Test set up by: ART / 

Comments 

Comments: 

Reviewed by: Date Reviewed: * W/V 
Version 1.0 Issued June 26, 2006 Nautilus Environmental 



- 8 b ~  
Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: Rescan 
Sample ID: 5CR 

der #: bq ~ i o  

Start Date: July 7 /a 7 
Termination Date: July // a4 

Test set up by: ART I 

4 T  
Comments: 

Reviewed by: G%P Date Reviewed: w-77- 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 







CETlS Analytical Report Report Date: 25 Aug-09 1 1 : I  0 (p 1 of 2) 

LinklLink Code: 00-7170-8512109210-SCR 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 06-7582-81 82 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 11 :09 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 13-2746-6947 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1IRMI37 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 15-6314-21 33 Code: SCR-JuI Client: Rescan 

Sample Date: 05 Jul-09 1 1 : 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 37h Station: SCR 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T Not Run 97 9$L.d >94 #Error 1.031 35.53% 

Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.5 1.326 2.482 21.05 0.3358 Non-Significant Effect 

3.05 0.2653 2.482 21.05 0.7965 Non-Significant Effect 
6.1 0.1474 2.482 21.05 0.8345 Non-Significant Effect 
12.1 2.299 2.482 21.05 0.0715 Non-Significant Effect 
24.2 1.533 2.482 21.05 0.2561 Non-Significant Effect 
48.5' 3.095 2.482 21.05 0.0135 SignificantEffect 
97 2.122 2.482 21.05 0.0994 Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(L%) 
Between 2595.875 370.8393 7 ' 2.578 0.0393 Significant Effect 
Error 3453 143.875 24 
Total 6048.875 514.7143 3 1 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 13.1 18.48 0.0697 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9704 0.51 08 Normal Distribution - 
Frond Count Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% 
0 Negative Contr 4 59.25 52.41 66.09 45 85 3.332 17.63 29.76% 0.0% 
1.5 4 48 41.5 54.5 25 65 3.17 16.77 34.94% 18.99% 
3.05 4 57 51.02 62.98 43 76 2.915 15.43 27.07% 3.8% 
6.1 4 58 52.24 63.76 37 72 2.807 14.85 25.61% 2.11% 
12.1 4 39.75 37.37 42.13 32 47 1.159 6.131 15.42% 32.91% 
24.2 4 46.25 44.39 48.11 41 52 0.9047 4.787 10.35% 21.94% 
48.5 4 33 31.62 34.38 28 36 0.6726 3.559 10.78% 44.3% 
97 4 41.25 39.24 43.26 35 46 0.9805 5.188 12.58% 30.38% 

Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 1 1 : 10 (p 2 of 2) 

LinklLink Code: 00-71 70-851210921 O-SCR 

I Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 06-7582-81 82 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 11 :09 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Frond Count Detail 

Cone% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 85 54 53 45 

1.5 65 53 49 25 

3.05 76 63 46 43 

6.1 72 62 61 37 

12.1 47 40 40 32 
24.2 52 48 44 4 1 

48.5 36 35 33 28 

97 46 45 39 35 

Graphics 

Analyst: QA: 



CETIS Analytical Report Report Date: 25 Aug-09 1 1 : 10 (p 1 of 2) 

LinklLink Code: 00-71 70-8512109210-SCR 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 20-6886-5030 Endpoint: Frond Count CETlS Version: CETISv1.5.0 
Analyzed: 25 Aug-09 11 : 10 Analysis: Nonlinear Regression Official Results: Yes 

Test Run No: 13-2746-6947 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1 lRM137 Brine: 

Ending Date: Species: Lemna minor 

Duration: NIA Source: In-House Culture 

Sample No: 15-6314-21 33 Code: SCR-JuI Client: Rescan 

Sample Date: 05 Jul-09 1 1:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 37h Station: SCR 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Log-Logistic EV [Y=A/(l+(X/D)AC)] None None Normal [W=l] Off [Yt=r] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 

8 -95.17 197.2 0.2029 Yes 1.47 3.895 0.2365 Non-Significant Lack of Fit 

Point Estimates 

%Effect Conc-% 95% LCL 95% UCL 
SNEC 6.89 0.7082 26.85 
10 1.646 NIA 12.36 
15 4.854 0.2621 21.96 
20 10.96 1.977 35.61 
25 21.47 5.938 58.59 
40 108.6 16.41 546.5 
50 280.2 18.09 4339 

Regression Parameters 

Parameter Estimate Std Error 95% LCL ' 95% UCL t Stat P-Value Decision@%) 
A 59.4 5.844 47.44 71.35 10.16 0.0000 Significant Parameter 
C 0.4277 0.241 9 -0:06699 0.9224 1.768 0.0875 Non-Significant Parameter 
D 280.2 325.3 -385.1 945.4 0.861 3 0.3961 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 1538.565 769.2826 2 4.946 0.0142 Non-Significant 
Lack of Fit 1057.31 21 1.462 5 1.47 0.2365 Non-Significant 
Pure Error 3453 143.875 24 
Residual 4510.31 155.5279 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 13.1 18.48 0.0697 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9631 0.3333 Normal Distribution 

CETIS" v1.5.OD Analyst: QA: 



CETlS Analytical Report Report Date: 25 Aug-09 1 1 : 10 (p 2 of 2) 

LinklLink Code: 00-7170-851 210921 0-SCR 

I Lernna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 20-6886-5030 Endpoint: Frond Count 
Analyzed: 25 Aug-09 11 : 10 Analysis: Nonlinear Regression 

CETlS Version: CETISv1.5.0 

Official Results: Yes 

1 Frond count Summary 

Conc-% Control Type 
0 Negative Control 
1.5 
3.05 
6.1 
12.1 
24.2 
48.5 
97 

Count 
4 
4 
4 
4 
4 
4 
4 
4 

Calculated Variate 

Mean Min Max Std Err Std Dev CV% D i m  
59.25 45 85 3.274 17.63 29.76% 0.0% 
48 25 65 3.1 15 16.77 34.94% 18.99% 
57 43 76 2.865 15.43 27.07% 3.8% 
58 37 72 2.758 14.85 25.61% 2.1 1% 
39.75 32 47 1.138 6.131 15.42% 32.91 % 
46.25 41 52 0.8889 4.787 10.35% 21.94% 
33 28 36 0.6609 3.559 10.78% 44.3% 
41.25 35 46 0.9634 5.188 12.58% 30.38% 

I Frond Count Detail 

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

0 Negative Control 45 85 54 53 
1.5 25 65 53 49 
3.05 63 76 46 43 

6.1 72 37 62 61 

12.1 32 40 47 40 
24.2 44 41 48 52 

48.5 28 36 35 33 
97 46 39 45 35 

Graphics 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 1 1 :35 (p 1 of 2) 

LinklLink Code: 00-71 70-851 210921 O-SCR 

I Lemna Growth Inhibition Test Nautilus Environmental I 
Analysis No: 11 -6048-221 3 Endpoint: Total Dry Weight-mg CETlS Version: CETISvI .5.0 

Analyzed: 14 Aug-09 1 1 :35 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Run No: 13-2746-6947 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1iRM137 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 15-6314-21 33 Code: SCR-JuI Client: Rescan 

Sample Date: 05 Jul-09 11 : 15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 
Sample Age: 37h Station: SCR 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 

Untransformed C > T  Not Run 97 ,&L-# 3- #Error 1.031 42.28% 

I Dunnett's Multiple Comparison Test 

Control vs Conc-% Test Stat 
Negative Control 1.5 1 .O1 

3.05 0.943 
6.1 0.3165 
12.1 2.377 
24.2 1.551 
48.5' 2.975 
97 2.19 

Critical MSD P-Value Decision(5%) 
2.482 1.961 0.4764 Non-SignificantEffect 
2.482 1.961 0.5075 Non-Significant Effect 
2.482 1.961 0.7785 Non-Significant Effect 
2.482 1.961 0.0616 Non-Significant Effect 
2.482 1.961 0.2497 Non-Significant Effect 
2.482 1.961 0.0176 Significant Effect 
2.482 1.961 0.0878 Non-Significant Effect 

I ANOVA Table I 
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 18.90298 2.700427 7 2.164 0.0751 Non-Significant Effect 
Error 29.951 77 1.24799 24 1 Total 48.85476 3.94841 7 3 1 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value . Decision(l%) 
Variances Bartlett Equality of Variance 15.11 18.48 0.0346 Equal Variances 

1 Distribution Shapiro-Wilk Normality 0.958 0.2415 Normal Distribution I 
Total Dry Weight-mg Summary 

Conc-% Control T v ~ e  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% 
Negative Contr 4 

4 
4 

4 
4 
4 
4 
4 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 1 1 :35 (p 2 of 2) 
LinklLink Code: 00-71 70-851 210921 0-SCR 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 11 -6048-221 3 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 14 Aug-09 1 1 :35 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Total Dry Weight-mg Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Contr 6.7 4.1 4.09 3.66 

1.5 5.73 4.44 3.86 1.33 

3.05 5.44 4.08 3.33 2.72 

6.1 5.59 5.02 4.79 2.15 

12.1 3.27 2.97 2.44 2.36 
24.2 3.86 3.72 3.38 2.69 

48.5 2.58 2.3 2.14 2.13 

97 3.76 3.07 2.4 2.4 

Graphics 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 11 :35 (p 1 of 2) 

LinWLink Code: 00-71 70-851 210921 O-SCR 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 17-4328-7809 Endpoint: Total Dry Weight-mg CETlS Version: CETISv1.5.0 
Analyzed: 14 AU~-09 11:35 Analysis: Nonlinear Regression Official Results: Yes 

Test Run No: 13-2746-6947 Test Type: Lemna Growth Dil Water: Laboratory Water 

Start Date: 07 Jul-09 Protocol: ECIEPS 1lRMl37 Brine: 

Ending Date: Species: Lemna minor 
Duration: NIA Source: In-House Culture 

Sample No: 15-6314-21 33 Code: SCR-JuI Client: Rescan 

Sample Date: 05 Jul-09 1 1:15 Material: Water Sample Project: 

Receive Date: 07 Jul-09 09:OO Source: Rescan 

Sample Age: 37h Station: SCR 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
3P Log-Logistic EV [Y=AI(l+(XID)AC)] None None Normal [W=l] Off [Yt=Y] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
7 -17.93 42.74 0.2102 Yes 0.985 3.895 0.4473 Non-Significant Lack of Fit 

Point Estimates 

% EfFect Conc-% 95% LCL 95% UCL 
SNEC 5.314 0.4397 24.79 
10 0.6366 NIA 8.847 
15 2.013 0.005789 15.01 
20 4.789 0.331 5 23.44 
25 9.798 1.712 35.3 
40 54.98 11.02 227.1 
50 150.8 14.15 1607 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%) 
A 4.654 0.55 3.529 5.779 8.462 0.0000 Significantparameter 
C 0.401 9 0.2269 -0.06226 0.866 1.771 0.0871 Non-Significant Parameter 
D 150.8 171.6 -200.2 501.8 0.8786 0.3868 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 12.75683 6.378417 2 5.124 0.01 24 Non-Significant 
Lack of Fit 6.14615 1.22923 5 0.985 0.4473 Non-Significant 
Pure Error 29.95177 1.24799 24 

Residual 36.09792 1.244756 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 15.1 1 18.48 0.0346 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9647 0.3681 Normal Distribution 

Analyst: QA: 



CETlS Analytical Report Report Date: 14 Aug-09 11 :35 (p 2 of 2) 
LinklLink Code: 00-71 70-851 210921 0-SCR 

I Lemna Growth Inhibition Test Nautilus Environmental 

Analysis No: 17-4328-7809 Endpoint: Total Dry Weight-rng 
Analyzed: 14 Aug-09 1 1 :35 Analysis: Nonlinear Regression 

CETlS Version: CETISv1.5.0 
Official Results: Yes 

I Total Dry Weight-mg Summary 

Cone-% Control Type Count 
0 Negative Control 4 

Calculated Variate 

Mean Min Max Std Err Std Dev CV% Di Wh 
4.637 3.66 6.7 0.2582 1.39 29.98% 0.0% 

I Total Dry Weight-mg Detail I 
Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 4.09 6.7 4.1 3.66 
1.5 1.33 5.73 4.44 3.86 
3.05 4.08 5.44 2.72 3.33 
6.1 5.59 2.15 4.79 5.02 
12.1 2.36 2.44 3.27 2.97 
24.2 3.86 2.69 3.38 3.72 

48.5 2.58 2.3 2.13 2.14 
97 3.07 2.4 3.76 2.4 

Graphics 
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APPENDIX D - Pseudokirchneriella subcapitata Toxicity Test Data 

 
 

  



Pseudokirchneriella subcapitata Summary Sheet. 

Client: w 
Work Order No.: 

Sample Information: 

Sample 113: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 

Start Date: 
Set up by: 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 7: c2/b5q 

72-h IC50 Reference Toxicant Mean k 2 SD: 1% f f i  I L CV (%): X 
'2% 

Test Results: 

Reviewed by: Date reviewed: & & 26,2004 

NOEC %(v/v) 

LoEc %(v/v) 

lC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Modified May 8, 2008; Ver. 1.0 

Algal Growth 

r- 9 
t r . " i  

7%. I ( 24s - 23-61  
3 3 -  (- 30. q - 3 s  11 - 

Nautilus Environmental 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client : 

Sample ID: 

Rescan 

E - Z  
Setup by: w 
Test Datemime: ,bh, 7 , m q  \*k 

Work Order No.: a7 2-07 Test Species: Pseudokirchneriella subcapitata 

Culture Date: 2. Age of Culture: r dl Culture Health: 6 4  
-4 I 

Culture Count: 1 -%33 2 Average: z53 Culture Cell Density (cl): 

v l  = 220,000 c e ~ ~ s l r n ~  x I r n ~  - - ?.go id-- 
( ~ 1 )  -224 ~ ~ 0 . 4  c e ~ ~ s l r n ~  

Time Zero Counts: l % 2 2 ? 3  Average: - )uo 4 
NO. of CellslmL: Initial Density: * cellslmL i 220 pL x 10 pL = %?$ 3 

Concentration Microplates rotated 2X per day? 

Initial control pH: Well 1: (c C Q  
Final control DH: Well I: 6 3 
Light intensity (lux): 4 0  ( 0 

well 2: 6.4 
Well 2: 4% d 

Dap measured: & 3: %? 
Sample Description: 

Comments: 

Reviewed: Date reviewed: 

Version 1.0 Modified May 8, 2008 
w 

Nautilus Environmental 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan 
WO#: 09209 
Sample ID: SC2 

Start Datenime: 
Termination Date: 

Initial Cell Density: 

Concentration Rep Count 1 Count 2 Count 3 Count 4 
% VIV (X I 04) (X I 04) (X I 04) (X I 04) 

Control A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
6 
C 
D 
A 
B 
C 
D 

9772.73 cell1mL 2 1 5000 
0.22 
0.01 

Mean Cell Yield 9772.727 
(X I 04) (X I 04) 

cell1mL 
35 34.0 mean 28.8 
26 25.0 SD 3.991 061 
30 29.0 CV 13.87099 
24 23.0 
29 28.0 
33 32.0 
27 26.0 
34 33.0 
39 38.0 
37 36.0 
34 33.0 
36 35.0 
40 39.0 
36 35.0 
32 31 .O 
37 36.0 
30 29.0 
2 1 20.0 
22 21 .o 
26 25.0 
19 18.0 
24 23.0 
19 18.0 
25 24.0 
46 45.0 
30 29.0 
42 41 .O 
38 37.0 
6 5.0 
3 2.0 
7 6.0 
1 0.0 
0 -1 .o 
0 -1 .o 
0 -1 .o 
0 -1 .o 



72-h Pseudokirchneriella subcapitata Test - Trend Analysis by Mann-Kendall Test. 

Instructions: 
1. Enter the project number, work order number and sample ID in the highlighted cells. 

2. Enter the negative control cell yield data (X x lo6 cellslml) into the highlighted spreadsheet cells. 
3. Compare the calculated S value to the table of critical S values at the bottom of the page. 
4. If the calculated S value is smaller than the S value in the table, there is no statistically significant trend. 

Client: Rescan 
W.O. No.: 09209 

Sample ID: SC2 
Test Date: 7-Jul-09 

0.3 I I 
1 2 3 4 5 6 7 8 

Replicate No. 

Critical values of (S) at a probability of p = 0.05, when the number of replicates (n) is 10 or less. 

Count of 
- Signs 

7 
1 
3 
0 
1 
1 
0 

13 

If your calculated value for S (for the applicable number of replicates) is equal to or less than the 
corresponding value for S in the above table, then there is no statistically significant trend present. 
Refer to Gilbert (1987) for complete table of probabilities for the Mann-Kendall test. 

S =  2 

Count of 
+ Signs 

0 
5 
2 
4 
2 
1 
1 

15 

Rep No. 
Datavalue 

(- Rep 1) 
(- Rep 2) 
(- Rep 3) 
(- Rep 4) 
(- Rep 5) 
(- Rep 6) 
(- Rep 7) 

Reference: 
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, NY. 320 pp. 

1 2 3 4 5 6 7 8 
34.0 25.0 29.0 23.0 28.0 32.0 26.0 33.0 

-9.000 -5.000 -1 1 .OOO -6.000 -2.000 -8.000 -1 .OOO 
4.000 -2.000 3.000 7.000 1.000 8.000 

-6.000 -1.000 3.000 -3.000 4.000 
5.000 9.000 3.000 10.000 

4.000 -2.000 5.000 
-6.000 1.000 

7.000 

Totals 



CETlS Analytical Report Report Date: 28 Jul-09 10:42 (p 1 of 2) 

LinWLink Code: 17-3633-31 34109209SC2 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 09-4574-1 553 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 27 Jul-09 10:31 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Sample No: 02-6887-8236 Code: SC2 Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Data Transform Zeta Alt H~~ Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 5.9 11.9 8.379 16.95 21.9% 

Bonferroni Adj t Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.48 -2.751 2.566 6.297 1.0000 Non-Significant Effect 

2.95 -2.649 2.566 6.297 1.0000 Non-Significant Effect 
5.9 2.037 2.566 6.297 0.1570 Non-SignificantEffect 
11.9* 3.26 2.566 6.297 0.0096 Significant Effect 
23.8 -3.769 2.566 6.297 1.0000 Non-Significant Effect 
47.6* 10.39 2.566 6.297 0.0000 SignificantEffect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 3522.5 587.0833 6 36.56 0.0000 Significant Effect 
Error 401.5 16.06 25 
Total 3924 603.1433 31 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 4.824 16.81 0.5665 Equal Variances 
Distribution Shapiro-Wilk Normality 0.982 0.8562 Normal Distribution 

Cell Density Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff% 
0 Negative Contr 8 28.75 27.2 30.3 23 34 0.7542 3.991 13.88% 0.0% 

1.48 4 35.5 34.69 36.31 33 38 0.3934 2.082 5.86% -23.48% 

2.95 4 35.25 33.97 36.53 31 39 0.6244 3.304 9.37% -22.61 % 

5.9 4 23.75 22.16 25.34 . 20 29 0.7773 4.113 17.32% 17.39% 

11.9 4 20.75 19.51 21.99 18 24 0.605 3.202 15.43% 27.83% 

23.8 4 38 35.35 40.65 29 45 1.291 6.831 17.98% -32.17% 

47.6 4 3.25 2.182 4.318 0 6 0.5204 2.754 84.73% 88.7% 

Analyst: ,d5s(.g 



CETlS Analytical Report Report Date: 28 Jul-09 10142 (p 2 of 2) 

LinWLink Code: 17-3633-31 34109209SC2 

Analyst: Qkf43q!)q 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 09-4574-1 553 Endpoint: Cell Denslty CETlS Version: CETlSvl 5.0 
Analyzed: 27 Jul-09 10 31 Analysis: Parametric-Multiple Comparrson Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
0 Negat~ve Contr 34 33 32 29 28 26 25 23 

1 48 38 36 35 33 
2.95 39 36 35 31 
5 9 29 25 2 1 20 

11 9 24 23 18 18 
23 8 45 4 1 37 29 

47 6 6 5 2 0 

Graphics 
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CETlS Analytical Report Report Date: 28 Jul-09 10:15 (p 1 of 2) 

LinklLink Code: 11 -1 009-3030109209SC2b 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 15-4593-871 9 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 28 Jul-09 10:15 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Sample No: 20-2276-21 86 Code: SC2 Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 
Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Linear lnterpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates 

% Effect Cone-% 95% LCL 95% UCL 
5 3.728 3.453 5.21 7 
10 4.659 4.01 3 9.319 
15 5.773 4.634 35.99 
20 24.84 23.33 26.36 
25 26.06 24.47 27.58 
40 30.05 28.33 31.74 
50 33.04 30.91 ' 35.06 

Cell Density Summary Calculated Variate 

Cone-% Control Type Count Mean Min Max Std Err Std Dev CV% Diff'h 
0 Negative Control 8 29 29 29 0 0 0.0% 0.0% 
1.48 4 29 29 29 0 0 0.0% 0.0% 
2.95 4 29 29 29 0 0 0.0% 0.0% 
5.9 4 23.75 20 29 0.7638 4.113 17.32% 18.1% 
11.9 4 20.75 18 24 0.5945 3.202 15.43% 28.45% 
23.8 4 29 29 29 0 0 0.0% 0.0% 
47.6 4 3.25 0 6 0.51 14 2.754 84.73% 88.79% 
95.2 4 0 0 0 0 0 100.0% 

Cell Density Detail 

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Negative Control 29 29 29 29 29 29 29 29 
1.48 29 29 29 29 

2.95 29 29 29 29 

5.9 29 20 2 1 25 
11.9 18 23 18 24 

23.8 29 29 , 29 29 

47.6 5 2 6 0 
95.2 0 0 0 0 

Analyst: Q 



CETlS Analytical Report Report Date: 28 Jut-09 10:15(p2of 2) 
LinWLink Code: 1 1-1 009-3030109209SC2b 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 15-4593-871 9 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 28 Jul-09 10:15 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan 
WO#: 09209 
Sample ID: SC2 

Concentration Rep 
% vlv 

Control A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 

Start Datemime: 
Termination Date: 

Initial Cell Density: 

Count I Count 2 Count 3 Count 4 
(X I 04) (X I 04) (X I 04) (X I 04) 

9772.73 cell1mL 21 5000 
0.22 
0.01 

Mean Cell Yield 9772.727 
(X I 04) (X I 04) 

cell1mL 
36 35.0 mean 29.8 
29 28.0 SD 4.26782 
34 33.0 CV 14.33466 
23 22.0 
30 29.0 
35 34.0 
28 27.0 
31 30.0 
40 39.0 
33 32.0 
39 38.0 
30 29.0 
35 34.0 
29 28.0 
33 32.0 
36 35.0 
47 46.0 
56 55.0 

41.5 40.5 
53 52.0 
50 49.0 
41 40.0 
49 48.0 
42 41 .O 
61 60.0 
50 49.0 
69 68.0 
55 54.0 
35 34.0 
27 26.0 
30 29.0 
27 26.0 
18 17.0 
11 10.0 
9 8.0 
14 13.0 



72-h Pseudokirchneriella subcapitata Test - Trend Analysis by Mann-Kendall Test. 

Instructions: 
1. Enter the project number, work order number and sample ID in the highlighted cells. 

2. Enter the negative control cell yield data (X x lo6 cells/mL) into the highlighted spreadsheet cells. 
3. Compare the calculated S value to the table of critical S values at the bottom of the page. 
4. If the calculated S value is smaller than the S value in the table, there is no statistically significant trend. 

Client: Rescan 
W.O. No.: 09209 

Sample ID: SC2 
Test Date: 7-Jul-09 

4 5 6 
Replicate No. 

Critical values of (S) at a probability of p = 0.05, when the number of replicates (n) is 10 or less. 

Rep No. 
Datavalue 

(- Rep 1) 
(- Rep 2) 
(- Rep 3) 
(- Rep 4) 
(- Rep 5) 
(- Rep 6) 
(- Rep 7) 

If your calculated value for S (for the applicable number of replicates) is equal to or less than the 
corresponding value for S in the above table, then there is no statistically significant trend present. 
Refer to Gilbert (1987) for complete table of probabilities for the Mann-Kendall test. 

Count of 
+Signs 

0 
4 
1 
4 
2 
0 
1 

12 

1 2 3 4 5 6 7 8 
35.0 28.0 33.0 22.0 29.0 34.0 27.0 30.0 

-7.000 -2.000 -13.000 -6.000 -1.000 -8.000 -5.000 
5.000 -6.000 1.000 6.000 -1.000 2.000 

-1 1.000 -4.000 1 .OOO -6.000 -3.000 
7.000 12.000 5.000 8.000 

5.000 -2.000 1.000 
-7.000 -4.000 

3.000 

Reference: 
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, NY. 320 pp. 

Count of 
-Signs 

7 
2 
4 
0 
1 
2 
0 

16 Totals 

S =  -4 



CETlS Analytical Report Report Date: 21 Jul-09 17: l l  (p 1 of 2) 
LinkILink Code: 14-5847-2245109209STE2 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 03-951 8-0825 Endpoint: Cell Density CETlS Version: CETISvI 5.0 
Analyzed: 21 Jul-09 17: l l  Analysis: Parametric-Multiple Comparison Official Results: Yes 

Sample No: 14-2442-9580 Code: STE-2 Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 
Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T  Not Run 47.6 95.2 67.32 2.101 27.13% 

Bonferroni Adj t Test 

Control vs Conc-% Test Stat Critical MSD P-Value Decision(S%) 
Negative Control 1.48 -1.538 2.613 8.071 1.0000 Non-Significant Effect 

2.95 -0.8093 2.613 8.071 1.0000 Non-Significant Effect 
5.9 -5.989 2.613 8.071 1.0000 Non-Significant Effect 
11.9 -4.775 2.613 8.071 1.0000 Non-Significant Effect 
23.8 -9.064 2.613 8.071 1.0000 Non-Significant Effect 
47.6 0.3237 2.613 8.071 1.0000 Non-Significant Effect 
95.2' 5.746 2.61 3 8.071 0.0000 Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 5654.722 807.81 74 7 31.75 0.0000 Significant Effect 
Error 712.5 25.44643 28 
Total 6367.222 833.2639 35 

ANOVA Assumptions 

Attribute Test Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 4.26 18.48 0.7494 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9749 0.5737 Normal Distribution 

Cell Density Summary 

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Dip/' 

0 Negative Contr 8 29.75 28.1 31.4 22 35 0.8065 4.268 14.35% 0.0% 

1.48 4 34.5 32.64 36.36 29 39 0.9063 4.796 13.9% -15.97% 

2.95 4 32.25 31.05 33.45 28 35 0.585 3.096 9.6% -8.4% 
5.9 4 48.25 45.67 50.83 40 55 1.257 6.652 13.79% -62.18% 
11.9 4 44.5 42.7 46.3 40 49 0.8797 4.655 10.46% -49.58% 

23.8 4 57.75 54.58 60.92 49 68 1.546 8.18 14.16% -94.12% 
47.6 4 28.75 27.29 30.21 26 34 0.7134 3.775 13.13% 3.36% 

95.2 4 12 10.48 13.52 8 17 0.74 3.916 32.63% 59.66% 

Analyst: ,6.".3~5/~4 



CETlS Analytical Report Report Date: 21 Jul-09 17:l l  (p 2 of 2) 

LinWLink Code: 14-5847-2245109209STE2 

Analyst: d5~?("9 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 03-951 8-0825 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 21 Jul-09 17:ll Analysis: Parametric-Multiple Comparison Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep 5 Rep 6 Rep7 Rep8 
0 Negative Contr 35 34 33 30 29 28 27 22 
1.48 39 38 32 29 

2.95 35 34 32 28 
5.9 55 52 46 40 
11.9 49 48 4 1 40 

23.8 68 60 54 49 

47.6 34 29 26 26 

95.2 17 13 10 8 
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CETlS Analytical Report Report Date: 28 Jul-09 10:54 (p 1 of 2) 

LinklLink Code: 19-5521 -531 4109209STE2b 

I Selenastrum Growth Test Nautilus Environmental ( 
Analysis No: 09-1 835-6010 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 28 Jul-09 10:53 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Sample No: 07-7397-0574 Code: STE-2 Client: Rescan 
Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 
Sample Age: 48h Station: 

Linear lnterpolation Options 

I X Transform Y Transform Seed Resam~les EXD 95% CL Method I 
Log(X + 1) Linear 57951 200 Yes Two-Point Interpolation 

Point Estimates 

I % Effect Conc-% 95% LCL 95% UCL I 
5 48.1 20.61 52.49 
10 51.19 33.41 56.17 
15 54.48 45.23 60.1 
20 57.98 48.65 64.47 
25 61.7 52.33 69.02 
40 74.33 63.21 85.85 
50 84.13 71.37 NIA 

Cell Density Summary Calculated Variate 

Conc-% Control T V D ~  Count Mean Min Max Std Err Std Dev CV% DiPh 
0 Negative Control 8 30 30 30 0 0 0.0% 0.0% 
1.48 4 30 30 30 0 0 0.0% 0.0% 
2.95 4 30 30 30 0 0 0.0% 0.0% 
5.9 4 30 30 30 0 0 0.0% 0.0% 
11.9 4 30 30 30 0 0 0.0% 0.0% 
23.8 4 30 30 30 0 0 0.0% 0.0% 
47.6 4 28.75 26 34 0.701 3.775 13.13% 4.17% 
95.2 4 12 8 17 0.7271 3.916 32.63% 60.0% 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Negative Control 30 30 30 30 30 30 30 30 

Analyst: 
4 



CETlS Analytical Report Report Date: 28 Jul-09 10154 (p 2 of. 2) 
LinWLink Code: 19-5521-5314109209STE2b 

I Selenastrum Growth Test Nautilus Environmental I 
Analysis-No: 09-1 835-601 0 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 28 Jul-09 10:53 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Graphics 

S T  
Analyst: 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 
Work Order No.: 

Start Date: 
Set up by: 

Sample Information: 

Sample ID: P97e-L 
Sample Date: ~ ~ - U & , S I W ~  
Date Received: 2 3  9 
Sample Volume: " q $ M t '  

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: , sc+?' 
Stock Solution ID: 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean k 2 SD: CV (Oh): 3-9" 

Test Results: 

Reviewed by: Date reviewed: 

NOEC %(v/v) 

LOEC %(v/v) 

IC25 %(v/v) (95% CL) 

1c50 %(v/v) (95% CL) 

Modified May 8, 2008; Ver. 1.0 

Algal Growth 

S-q 
4. "i 

I \ *  4 CT84 - 14- el 
14.0 ( [c- a - ‘ ~ s . 4 )  

Nautilus Environmental 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client : Rescan 

Sample ID: M7z-2 
Work Order No.: o 4 ZQC) 

Setup by: 

Test DateITime: 

Test Species: Pseudokirchneriella subcapitata 

Culture Date: % 2. * y ~ ~ e  of Culture: ~4 Culture Health: 6 r W Q  

Culture Count: I 753 2 21-3 Average: 259 Culture Cell Density (sl): 

v l  = 220,000 cellslrnl x C W rnl - - 7,- A 
(Cl) '230 XIO$  cellslml 

Time Zero Counts: I Z / o 2 7 ? ? ?  Average: 21 
No. of CellslmL: 21 < bb 7 Initial Density: # cellslmL r 220 pL x 10 pL = q?%g 

I 

Initial control pH: Well 1: (U g 

Final control pH: Well 1: b.9 
Light intensity (lux): L f - Q f l  

Well 2: bib 
Date measured: 3 , 2 f ~ v  

Sample Description: b 3w- 
Comments: 

Reviewed: -A--3z&?J 
Version 1.0 Modified May 8, 2008 

0 
Date reviewed: .AY e)~t 25 Z ~ Y  

Nautilus Environmental 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan 
WO#: 09209 
Sample ID: NTR-2 

Start Datemime: 
Termination Date: 

Initial Cell Density: 

Concentration Rep Count 1 Count 2 Count 3 Count 4 
% V/V (X I 04) (X I 04) (X I 04) (X I 04) 

Control A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 

9772.73 cell1mL 21 5000 
0.22 
0.01 

Mean Cell Yield 9772.727 
(X lo4) (X lo4) 

cell1mL 
2 1 20.0 mean 29.4 
37 36.0 SD 5.804862 
28 27.0 CV 1 9.74596 
32 31 .O 
25 24.0 
38 37.0 
29 28.0 
33 32.0 
35 34.0 
43 42.0 

29.5 28.5 . 
44 43.0 
49 48.0 
42 41 .O 
50 49.0 
4 1 40.0 
31 30.0 
26 25.0 
43 42.0 
33 32.0 
16 15.0 
24 23.0 
14 13.0 
21 20.0 
18 17.0 
13 12.0 
15 14.0 
11 10.0 
16 15.0 
10 9.0 
14 13.0 
9 8.0 
5 4.0 
0 -1 .o 
3 2.0 
1 0.0 



72-h Pseudokirchneriella subcapitata Test - Trend Analysis by Mann-Kendall Test. 

Instructions: 
1. Enter the project number, work order number and sample ID in the highlighted cells. 

2. Enter the negative control cell yield data (X x lo6 cells/mL) into the highlighted spreadsheet cells. 
3. Compare the calculated S value to the table of critical S values at the bottom of the page. 
4. If the calculated S value is smaller than the S value in the table, there is no statistically significant trend. 

Client: 
W.O. No.: 

Sample ID: NTR-2 
Test Date: 7-Jul-09 

4 5 6 
Replicate No. 

Critical values of (S) at a probability of p = 0.05, when the number of replicates (n) is 10 or less. 

Count of 
- Signs 

0 
5 
1 
2 
o 
2 
0 

10 

Rep No. 
Datavalue 

(- Rep 1) 
(- Rep 2) 
(- Rep 3) 
(- Rep 4) 
(- Rep 5) 
(- Rep 6) 
(- Rep 7) 

If your calculated value for S (for the applicable number of replicates) is equal to or less than the 
corresponding value for S in the above table, then there is no statistically significant trend present. 
Refer to Gilbert (1987) for complete table of probabilities for the Mann-Kendall test. 

S =  8 

Reference: 
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, NY. 320 pp. 

1 2 3 4 5 6 7 8 
20.0 36.0 27.0 31.0 24.0 37.0 28.0 32.0 

16.000 7.000 11.000 4.000 17.000 8.000 12.000 
-9.000 -5.000 -12.000 1 .OOO -8.000 -4.000 

4.000 -3.000 10.000 1.000 5.000 
-7.000 6.000 -3.000 1.000 

13.000 4.000 8.000 
-9.000 -5.000 

4.000 

Count of 
+ Signs 

7 
1 
4 
2 
3 
0 
1 

Totals 18 



CETlS Analytical Report Report Date: 22 Jul-09 1 1 :39 (p 1 of 2) 

LinklLink Code: 11-8479-9951109209NTR2 

I Selenastrum Growth Test Nautilus Environmental I 
Analysis No: 17-5662-5881 Endpoint: Cell Density CETlS Version: CETISvI 5.0 
Analyzed: 22 Jul-09 11:15 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Sample No: 15-8701-5008 Code: NTR-2 Client: Rescan 
Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jut-09 Source: Rescan 
Sample Age: 48h Station: 

- - - - - - - - - - 

Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD 
Untransformed C > T Not Run 5.9 11.9 8.379 16.95 27.96% 

I Bonferroni Adj t Test I 
1 control vs Conc-% Test Stat Critical MSD P-Value Decision(5%) 
Negative Control 1.48 -2.346 2.613 8.212 1.0000 Non-Significant Effect 

2.95 -4.812 2.61 3 8.212 1.0000 Non-Significant Effect 
5.9 -0.9147 2.613 8.212 1 .OD00 Non-Significant Effect 
11.9' 3.699 2.613 8.212 0.0033 SignificantEffect 
23.8' 5.13 2.613 8.212 0.0001 Significant Effect 
47.6" 5.767 2.613 8.212 0.0000 SignificantEffect 
95.2' 8.869 2.613 8.212 0.0000 SignificantEffect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%) 
Between 6128.375 875.4821 7 33.23 0.0000 Significant Effect 
Error 737.625 26.34375 28 
Total 6866 901.8259 35 

ANOVA Assumptions 

1 Attribute Test Test Stat Critical P-Value Decision/l%l I 

I Variances Bartlett Equality of Variance 6.674 18.48 0.4636 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9856 0.91 13 Normal Distribution 

Cell Density Summary 

Conc-% Control Type 
0 Negative Contr 
1.48 

2.95 

5.9 
11.9 

23.8 
47.6 

95.2 

Count Mean 
8 29.38 
4 36.75 

4 44.5 

4 32.25 

4 17.75 

4 13.25 

4 11.25 
4 1.5 

95% LCL 
27.12 

34 

42.7 

29.48 

15.98 

12.09 

9.969 
0.7575 

95% UCL Min 
31.63 20 

Max Std Err 
37 1.097 

Std Dev 
5.805 
7.089 

4.655 

7.1 36 

4.573 

2.986 

3.304 

1.915 

Analyst: 



CETlS Analytical Report Report Date: 22 Jul-09 1 1 :39 (p 2 of 2) 
LinWLink Code: 11-8479-9951109209NTR2 

Analyst: 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 17-5662-5881 Endpoint: Cell Dens~ty CETlS Version: CETlSvl 5 0 
Analyzed: 22 Jul-09 I I 15 Analysis: Parametr~c-Multiple Comparison Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
0 Negatlve Contr 37 36 32 3 1 28 27 24 20 
1 48 43 42 34 28 
2 95 49 48 4 1 40 
5 9 42 32 30 25 
11 9 23 20 15 13 

23 8 17 14 12 10 
47 6 15 13 9 8 
95 2 4 2 0 0 

Graphics 
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CETlS Analytical Report Report Date: 22 Jul-09 1 1 :39 (p 3 of 4) 
LinklLink Code: 11-8479-9951109209NTR2 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 11-4341 -1 068 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 22 Jul-09 11 : 16 Analysis: Nonlinear Regression Official Results: Yes 

Sample No: 15-8701 -5008 Code: NTR-2 Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
4P Log-Logistic+Hormesis EV [Y=A(I +EX)I(l +(2ED+1)(XfD)AC)] None None Normal [W=l] Off [Y"Y] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(1Sb) 

13 -77.66 164.6 0.8423 Yes 2.395 4.074 0.0742 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
SNEC 10.85 8.953 13.36 
10 8.77 NIA 10.83 
15 9.538 7.828 11.74 
20 10.39 8.564 12.78 
25 11.35 9.368 1 3.99 
40 15.17 12.33 19.27 
50 19.03 15 25.36 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(S%) 
A 29 1.808 25.31 32.68 16.04 0.0000 Significant Parameter 
C 1.804 0.1291 1.541 2.067 13.97 0.0000 Significant Parameter 
D 19.03 2.819 13.29 24.77 6.751 0.0000 Significantparameter 
E 0.4068 0.157 0.08702 0.7265 2.591 0.0143 Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 5876 1958.667 3 63.31 0.0000 Significant 

Lack of Fit 252.3751 63.09378 4 2.395 0.0742 Non-Significant 

Pure Error 737.625 26.34375 28 

Residual 990.0001 30.9375 32 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 6.674 18.48 0.4636 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9745 0.561 9 Normal Distribution 

Cell Density Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% Diffh 
0 Negative Control 8 29.38 20 37 1.078 5.805 19.76% 0.0% 
1.48 4 36.75 28 43 1.316 7.089 19.29% -25.11% 
2.95 4 44.5 40 49 0.8644 4.655 10.46% -51.49% 
5.9 4 32.25 25 42 1.325 7.136 22.13% -9.79% 
11.9 4 17.75 13 23 0.8493 4.573 25.77% 39.57% 
23.8 4 13.25 10 17 0.5545 2.986 22.54% 54.89% 
47.6 4 11.25 8 15 0.6135 3.304 29.37% 61.7% 
95.2 4 1.5 0 4 0.3556 1.915 127.7% 94.89% 



CETlS Analytical Report Report Date: 22 Jul-09 11 :39 (p 4 of 4) 
LinWLink Code: 1 1-8479-9951 109209NTR2 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 11 -4341 -1068 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 22 Jul-09 11 :16 Analysis: Nonlinear Regression Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 
0 Negative Control 20 36 27 31 24 37 28 32 
1.48 34 42 28 43 

2.95 48 4 1 49 40 

5.9 30 25 42 32 

11.9 15 23 13 20 

23.8 17 12 14 10 
47.6 15 9 13 8 

95.2 4 0 2 0 
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Pseudokirchneriella subcapitafa Summary Sheet 

Clrent: 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Culture Date: 
Age of culture (Day 0): 

Start Date: 
Set up by: 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID. 
Date Initiated: 

72-h IC50 (95% CL): 

72-h lC50 Reference Toxicant Mean t 2 SD: 13.1 M,&g 1 & C v  (%): 3 4 .  
V 

Test Results: 

Reviewed by: Date reviewed: 

NOEC %(v/v) 

LOEC %(v/v) 

IC25 %(v/v) (95% CL) 

IC50 %(v/v) (95% CL) 

Modified May 8, 2008; Ver. I .O 

Algal Growth 

4% ~a 
I 

q'c- 2. 
S[*  I (-4S.3 - .Pb.b)  

0 - 4  (CI*C . - G I <  1) 

Nautilus Environmental 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client : Rescan Setup by: a 
Sam~le  ID: SC- 6 Test Datemime: 

a \ 

Work Order No.: 0 7 204 Test Species: Pseudokirchneriella subcapitata 

Culture Date: J&J 2, Age of Culture: Culture Health: 6 4  
Culture Count: 1 2'3? 2 ~~3 Avenge: 2-30 Culture Cell Density (cl): 

Time Zero Counts: Average: 

No. of CellslmL: Initial Density: # cellslmL - 220 pL x I 0  pL = T?? 5 
I 

initial control p ~ :  we11 I: 6.8 we11 2: 6.. Q 
Final control p ~ :  Well I : 6 * 03 

Light intensity (lux): %qm Date measured: JV& 3.37J7 

Sample Description: 

Comments: 

Reviewed: + Date reviewed: 

Version 1.0 Modified May 8, 2008 LP Nautilus Environmental 
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Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan 
WO#: 09209 
Sample ID: SCR 

Start Datenime: 
Termination Date: 

Initial Cell Density: 

Concentration Rep Count 1 Count 2 Count 3 Count 4 
% VIV (X I 04) (X I 04) (X I 04) (X I 04) 

Control A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 

9772.73 cell1mL 21 5000 
0.22 
0.01 

Mean Cell Yield 9772.727 
(X I 04) (X I 04) 

cell1mL 
25 24.0 mean 29.1 
31 30.0 SD 5.026714 
27 26.0 CV 17.24565 
35 34.0 
32 31 .O 
26 25.0 
39 38.0 
26 25.0 
31 30.0 
23 22.0 
32 31 .O 
29 28.0 
35 34.0 

22.5 21.5 
3 1 30.0 
23 22.0 
45 44.0 
38 37.0 
49 48.0 
36 35.0 
52 51 .O 
60 59.0 
58 57.0 
48 47.0 
62 61 .O 
73 72.0 
67 66.0 
77 76.0 
2 1 20.0 
31 30.0 
28 27.0 
30 29.0 
8 7.0 
0 -1 .o 
4 3.0 
2 1 .o 



72-h Pseudokirchneriella subcapitata Test - Trend Analysis by Mann-Kendall Test. 

Instructions: 
1. Enter the project number, work order number and sample ID in the highlighted cells. 

2. Enter the negative control cell yield data (X x lo6 cellslml) into the highlighted spreadsheet cells. 
3. Compare the calculated S value to the table of critical S values at the bottom of the page. 
4. If the calculated S value is smaller than the S value in the table, there is no statistically significant trend. 

Client: Rescan Sample ID: SCR 
W.O. No.: 09209 Test Date: 7-Jul-09 

4 5 

Replicate No. 

Critical values of (S) at a probability of p = 0.05, when the number of replicates (n) is 10 or less. 

Rep No. 
Datavalue 

(- Rep 1) 
(- Rep 2) 
(- Rep 3) 
(- Rep 4) 
(- Rep 5) 
(- Rep 6) 
(- Rep 7) 

If your calculated value for S (for the applicable number of replicates) is equal to or less than the 
corresponding value for S in the above table, then there is no statistically significant trend present. 
Refer to Gilbert (1987) for complete table of probabilities for the Mann-Kendall test. 

Count of 
+ Signs 

7 
3 
3 
1 
1 
1 
0 

16 

1 2 3 4 5 6 7 8 
24.0 30.0 26.0 34.0 31.0 25.0 38.0 25.0 

6.000 2.000 10.000 7.000 1.000 14.000 1.000 
-4.000 4.000 1.000 -5.000 8.000 -5.000 

8.000 5.000 ~ -1.000 12.000 -1.000 
-3.000 -9.000 4.000 -9.000 

-6.000 7.000 -6.000 
13.000 0.000 

-13.000 

Reference: 
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, NY. 320 pp. 

Count of 
- Signs 

0 
3 
2 
3 
2 
0 
1 

11 Totals 

S =  5 
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CETlS Analytical Report Report Date: 22 Jul-09 11 :38 (p 2 of 2) 
LinklLink Code: 06-9460-0831 109209SCR 

Analyst: Q ~ 2 5 !  ~q 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 12-1089-151 1 Endpoint: Cell Density CETlS Version: CETISv1 5 0 
Analyzed: 22 Jul-09 11.22 Analysis: Parametnc-Mult~ple Comparison Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Negat~ve Contr 38 34 31 30 26 25 25 24 
1 48 31 30 28 22 
2 95 34 30 22 22 
5 9 48 44 37 35 

11 9 59 57 51 47 
23 8 76 72 66 61 
47 6 30 29 27 20 

95 2 7 3 1 0 
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CETlS Analytical Report Report Date: 22 Jul-09 11 138 (p 1 of 2) 

LinklLink Code: 06-9460-0831109209SCR 

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 16-8820-81 68 Endpoint: Cell Density CETlS Version: CETISvI .5.0 
Analyzed: 22 Jul-09 11 :24 Analysis: Nonlinear Regression Official Results: Yes 

Sample No: 19-1989-8496 Code: SCR Client: Rescan 

Sample Date: 05 Jul-09 Material: Water Sample Project: 

Receive Date: 07 Jul-09 Source: Rescan 

Sample Age: 48h Station: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 
4P Logistic+Hormesis [Y=A(l+EX)l(l+exp(-C(X-D)))] None None Normal [W=l] Off [Yt=Y] 

Regression Summary 

lters Log LL AlCc Adj R2 Optimize F Stat Critical P-Value Decision(l%) 
14 -78.25 165.8 0.9065 Yes 2.486 4.074 0.0663 Non-Significant Lack of Fit 

Point Estimates 

% Effect Conc-% 95% LCL 95% UCL 
SNEC 54.31 50.7 59.44 
10 49.05 NIA 51.91 
15 49.7 NIA 52.75 
20 50.39 N/A 53.66 
25 51.11 48.27 54.64 
40 53.52 50.1 1 58.19 
50 55.41 51.52 61.24 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(S%) 
A 26.55 1.416 23.66 29.43 18.75 0.0000 Significant Parameter 
C -0.1226 0.02439 -0.1 723 -0.07292 -5.027 0.0000 Significant Parameter 
D 35.61 3.793 27.89 43.34 9.389 0.0000 Significantparameter 
E 0.091 78 0.02095 0.0491 0.1 345 4.381 0.0001 Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(l%) 
Model 10952.59 3650.865 3 114.2 0.0000 Significant 
Lack of Fit 268.1693 67.04233 4 2.486 0.0663 Non-Significant 
Pure Error 755.125 26.96875 28 

Residual 1023.294 31.97795 32 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(l%) 
Variances Bartlett Equality of Variance 2.102 18.48 0.9540 Equal Variances 
Distribution Shapiro-Wilk Normality 0.9851 0.8979 Normal Distribution 

Cell Density Summary Calculated Variate 

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% 
0 Negative Control 8 29.13 24 38 0.9334 5.027 17.26% 0.0% 
1.48 4 27.75 22 31 0.7486 4.031 14.53% 4.72% 
2.95 4 27 22 34 1.114 6 22.22% 7.3% 
5.9 4 4 1 35 48 1.124 6.055 14.77% 40.77% 
11.9 4 53.5 47 59 1.023 5.508 10.29% -83.69% 
23.8 4 68.75 61 76 1.226 6.602 9.6% -136.1% 
47.6 4 26.5 20 30 0.8373 4.509 17.02% 9.01% 
95.2 4 2.75 0 7 0.5749 3.096 11 2.6% 90.56% 

rn 
Analyst: Q A & ~ z ~ ~  



CETlS Analytical Report Report Date: 22 Jul-09 11 :38 (p 2 of 2) 

LinklLink Code: 06-9460-0831109209SCR 

Analyst: 4 2 5 ( 0 q  

Selenastrum Growth Test Nautilus Environmental 

Analysis No: 16-8820-81 68 Endpoint: Cell Density CETlS Version: CETISv1.5.0 
Analyzed: 22 Jul-09 11:24 Analysis: Nonlinear Regression Official Results: Yes 

Cell Density Detail 

Conc-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 
0 Negative Control 24 30 26 34 31 25 38 25 
1.48 30 22 3 1 28 

2.95 34 22 30 22 
5.9 44 37 48 35 
11.9 5 1 59 57 47 
23.8 61 72 66 76 
47.6 20 30 27 29 
95.2 7 0 3 1 

Graphics 

80 

P" 
/" 

20 

\ ,  -- 

7,- 
0 20 40 60 80 100 -2.5 -2.0 .1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 

conc-% Rankib 

. 
O 

. . . 
b i . 

15- 

4 

10- 

O 

15- 

1 

10- . 
5- . . - 

m 

. ~~~ . ~ ~ ~ ~ ~ . ~ ~ ~ ~ .  . . . ~ ~ .  0 ~ -  1 O + . ~ ~ ~ ~ .  ,: ' . ~ ~ ~ ~ . . ~ ~ ~  . . . ~ ~ .  ~~ . . ~  ~~ ~~~ . 

: *  . . . . . . . 
-5- 

-10- 

-15 , . , I , '  ~ l . ~ I ~ ~ ~ . l . 7 1  -15 , , I , , I , , , ,  
0 20 40 60 80 100 0 20 40 W 80 

-7 

Conc-oh Cell Dens* 

. . 5- . . -10- 



 

APPENDIX E – 96-h LC50 Oncorhynchus mykiss Toxicity Test Data  
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 

  



Rainbow Trout Summary Sheet 

Client @~cL% 

Work Order No.: f ~ f i  - 2/07 Test Species; OncOmyndrus my- 

Sample Infomration: 

Sample ID: 5k-v 
Sample Date: 
Date Received: 
Sample Volume: 

1- 
75% Mc/ 

Other: - 
Dilution Watm 

Type: &v*I&-~- r/& 
Hardness (mgL CaCW: 1.s I 

Alkalinity (mgR CaCW: t 0 

Test Organism Infomdbm 

Batch No.: 3 6 /PO? 
Source: 
Test Volume/No. Fish: /3/& 
Loading Density: 'e, 3- 
Mean Length i SD (mm): z m: 2-4--37 
h b n  Weight i SD a): O23Z f- DZ+O, Range: 0 ,  LY - o J % (  

V 

SDS Rd@mme Toxicant Results: 

Reference Toxicant 10: g7 'fq 
stw solution ID: 0 3 ~ 0 3  
Date Initiated: - 

Jun. 3-134 
96-h LC50 (95% CL): car I ;t .r  -4 
Reference Toxicant Mean i 2 SD: T.0 * 1.1  
Reference Toxicant CV (96): ILL 

~ e s t  Results: Ik 96-6 C,= 9 ml=[~/J) 
* '/ 

Reviewed by: &- 

Issued Juty 12.2006; Vet. 1.0 Nautilus EnvF 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

ClientlProject#: h c/& Number FishNolume: I o //DL 
Sample I.D. <& -9/ 7-d % Mortality: 0 -1 5 
W.O. # Total Pre-aeration Time (mins): 30 b r ~  

RBT Batch #: Aeration rate adjusted to 6.5 f 1 mUminlL? (YIN): 
Date Collectedmime: 
Date Setupmime: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

Sample DescriptionlComments:  do^&^ , < d ~ "  (Ce~k~cu  ' (  (3 k Q 
/ I 

Fish Description at 96? 4 f L  ,,DL 

Other Observations: 

Reviewed by: ex* Date Reviewed: & - %/V 

Issued October 29, 2008; Ver. 2.0 Nautilus Environment' 
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96-Hour Rainbow Trout Toxicity Test Data Sheet 

ClientlProject#: 
Sample I.D. 
W.O. # 
RBT Batch #: 

Date CollectediTime: 
Date Setupmime: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

DO-I 
DH-I 
C-I 

Number FishNolume: 10   lo^ 
7 4  % Mortality: d 0 B 

Total Pre-aeration Time (mins): 3 d  P- I-rn 

Aeration rate adjusted to 6.5 f I mUminIL? (YIN): 

Sample Description/Comments: ( t 9 & - q  Ar.l$ F r h e  p6&\ GC) I 4- %b 
V d'. \ 

Fish Description at 96? 4l-J 4 

Other Observations: 

Reviewed by: Date Reviewed: 

Issued October 29, 2008; Ver. 2.0 Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client 
J 

Work Order No.: O ~ V ?  T& Species: Onccxfyndrus my- 

Sample InfonnatSon: 

Sample ID: $TRL 
Sample Date: - q * \ y  51uC1 - 
DateReceived: T J ( ~  
Sample volume: Z-31f2.b~ 
Other: / 

Dilution Waer: 

Type: b t 4 7 . a  Ll& 
Hardness (mgk CaCOs): f 

Alkalinitv h d L  CaCOd: 10 

Test Organism InfomWom 

Batch No.: 0 61PO9 
Source: 
Test VdumlNo. F i :  l d t g ~  
Loading Density '' , 33' 
Mean Length * SD (mrn): $ " P - ~ - s  *- 
Mean Weight SD (9): 0 ~ 3 3  * 

u 

SDS Reference Toxicant Resub: 

Reference Toxicant ID: 
St& Solution ID: 
Date Initiated: 
9 6 h  LC50 (95% CL): 

Reference Toxicant Mean i 2 SD: r.0 * 1.1 
Reference Toxicant CV (%): I I,L 

Test Results: 

Issued July 12 2006; Ver. 1.0 Nautilus Efwhnmental 
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96-Hour Rainbow Trout Toxicity Test Data Sheet 

ClienUProjecW: 
Sample I.D. 
W.O. # 
RBT Batch #: 

F -~c-c -  Number FishNolume: r 0 / 1 3 ~  

5- 7-d % Mortality: 0 "1 b 

q 2732 Total Pre-aeration Time (mins): 40 ,:, 
Aeration rate adjusted to 6.5 f 1 mLlminlL? (YIN): 

Date CollectedlTime: 
Date Setupmime: 
Sample Setup By: 3-3- 

D.O. meter: DO-l 
pH meter: pH-l 
Cond. Meter: C-l 

Sample DescriptionlComments: c \xd A 7  , 50+-+ ~~A-CLAJ~L 
I '  

Fish Description at 96? 

Other Observations: 

Reviewed by: Date Reviewed: & %/q 

Issued October 29, 2008; Ver. 2.0 Nautilus Environmental 
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Daphnia magna Summary Sheet 

Client: &curl Stafi Datdime: V%y/04 @- 0 9  < 
Worlc Order No.: fl? 7 s  -V Test Species: D. /r\PoOQ 

Set up by: CM 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Broodstock No.: 9 
Age of young (Day 0): ~ 2 4  41 
Avg No. young per brood in previous 7 d: 2.L 
Mortality (%) in previous 7 d: 3 

Days to first brood: 9 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: om Y& 
Stock Solution ID: skda 03 
Date Initiated: /0/3 4 
48-h LC50 (95% CL): 

Reference Toxicant Mean * 2 SD: 4.2 $ 0,8 

Reference Toxicant CV (%): 9, f 

Test Results: 7% LC* > /BO oh /&) 

Date reviewed: dJ4 C J d  ZS, %@ 

Version 1.1 Issued Odober 9.2007 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Rescan Start DatelTime: July 7.2009 (130 k 
Sample ID: x-2- No. Organismslvolume: 101200mL 
Work Order No.: Og -8 Test Organism: D.magna 

Set up by: ECC 

DO meter: DO-I pH meter: pH-I Conductivity meter: C-I 

Hardness* 

Conc. 

Sample Description: 

Comments: Batch#: 7-d previous # younglbrood: D$ of 1st Brood: 9 Previous 7-d % Mortality: 3 

Reviewed by: Date reviewed: 

Version 1.3 Issued November 26. 2008 Nautilus Environmental 



Daphnia magna Summary Sheet 

Client: fbc- Stafl Datmime: v%k/aq QQ 4 
Work Order No.: 9qW.f- Test Species: I). -one 

Set up by: 

Sample Informaion: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Infomation: 

Broadstock No.: a61W 9 
Age of young (Day 0): L24-h 
Avg No. young per brood in previous 7 d: ?/'L 
Mortality (%) in previous 7 d: 3 

Days to first brood: s 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: U& 
Stock Solution ID: 3kd4 03 
Date Initiated: /0/3 9 
48-h LC50 (95% CL): 

Reference Toxicant Mean + 2 SD: 4.2 -t 0.8  
Reference Toxicant CV (%): 9, f 

Test Results: % P Lep;. > /a ?!A 

Date reviewed: JL.h2&de, ~2m-T 

Version 1. I Issued Odober 9,2007 Nautilus Environmental 





Daphnia magna Summary Sheet 

Client: &cm mrt DateKime: V ~ y / 0 9  @. 6 b  4 
Work Order No.: fi'=j W K  Test Species: ll m0t-14 

Set up by: 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Broodstock No.: a b l W  9 
Age of young (Day 0): ~ 2 4  -h 
Avg No. young per brood in previous 7 d: ?/Z 
Mortality (%) in previous 7 d: 3 

Days to first brood: 9 

NaCl Reference Toxicant Results 

Reference Toxicant ID: 03 ~t.8 
Stock Solution ID: 3kd4 O+ 

Date Initiated: A!W /a/a? 
48-h LC50 (95% CL): 

Reference Toxicant Mean & 2 SD: 4.2. t Qo,g 
Reference Toxicant CV (%): 9, f 

Test Results: k V P - ~  LC% > ,!! 4 

Reviewed by: Date reviewed: 

Version 1.1 Issued Odober 9,2007 Nautilus Environmental 





Daphnia magna Summary Sheet 

Client: bc, 
Work Order No.: 0$ 92#" 

Start Datemime: V%y/09 (=>, W3 4 
Test Species: (il m e n 4  

set up by: 0- ~~ 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Broodstock No.: ad(?= 7 
Age of young (Day 0): ~ 2 q  4 
Avg No. young per brood in previous 7 d: %2 
Mortality (%) in previous 7 d: 3 

Days to first brood: 9 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: ofi ~d 
Stock Solution ID: 3 kdq oq 
Date Initiated: dG /3/a 4 
48-h LC50 (95% CL): ~ 3 %  CXL - - ~ ~ 9 ]  

Reference Toxicant Mean * 2 SD: 4.2 5 o,8 
Reference Toxicant CV (%): 9, f 

Test Results: fXe v f i x  1, LC* > 1 . 0  -A [d/J) 

Reviewed by: Date reviewed: A3d 3+ 25 

Version 1.1 Issued October 9, 2007 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Rescan Start Daterrime: July 7, 2009 155) L 

Sample ID: 1 No. Organisms/volurne: 10/200mL 
Work Order No.: w ' ~ . f  Test Organism: D.magna 

Set up by: ECC 

DO meter: DO-I pH meter: pH-1 Conductivity meter: C-1 

Hardness' 

C 

Sample Description: e 
U 

Alkalinity* 

Control (MHW) 

Highest conc. 

9 
Comments: Batch#: OU pi'-d previous # young/brood: 23- Day of 1st Brood: 9 Previous 7 6  % Mortality: 0 

Reviewed by: Date reviewed: 
-4.. 

c / o 0 3 4  2'5:ZW 

Conc. 

1 .os - 
7 

Version 1.3 Issued November 26. 2008 w Nautilus Environmental 

*(mglL as CaCo3) 

W 
'3 8 



Client: bee- 

W.O.#: 07 Hardness and Alkalinity Datasheet 

Notes: 

Reviewed by: Date Reviewed: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental ' 



 

APPENDIX G - Chain–of-Custody Forms 
 
 
 
 
 
 

 



[~autilus Environmental Chain of Custody (electronic)l 
California: 5550 Morehouse Drive, Suite 150, San Diego, CA92121 

Washington: 5009 Pacific Highway East, Suite 2, Tacoma, WA 98424 



Burnaby Laboratory 

8664 Commerce 

Court 

Burnaby, BC 

V5A4N7 

Rescan Environmental Toxicity Testing Program - MC-2 tox 
test 

Final Toxicity Test Report 

Report date: January 11,2013 

Submitted to: 

Rescan Environmental Services Ltd. 

Vancouver, BC 



Dr. Lesley Shelley 

Rescan Environmental 

1111 West Hastings Street, 6th floor 

Vancouver, BC 

V6E 2J3 

January 11,2013 

Dr. Shelley: 

WO #: 12599-600 

Re: Toxicity Testing on MC-2 tox test (collected on November 24, 2012) 

Nautilus Environmental is pleased to provide you with the results of the 

toxicity tests conducted on the sample identified as MC-2 tox test, received on 

November 24, 2012. Testing was conducted on the sample following 

Environment Canada methods. A summary of the test methods and results are 

provided in the following report. 

Please feel free to contact the undersigned at 604-420-8773 should you have 

any questions or require any additional information. 

Yours truly, 

Nautilus Environmental 

)6~ 
Armando Tang,~., R.P. Bio. 

Laboratory Manager 
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1.0 INTRODUCTION 

Nautilus Environmental conducted sub-lethal and acute toxicity tests for Rescan 

Environmental Services Ltd. The sample MC-2 tox test was collected on November 24, 

2012 and delivered to the Nautilus Environmental Laboratory in Burnaby, BC on 

November 26, 2012. The sample was transported in eight 20-L plastic containers and 

stored in the dark at 4 ± 2°C prior to testing. The following toxicity tests were performed 

on the sample: 

• Ceriodaphnia dubia survival and reproduction 

• 7-d Rainbow trout (Oncorhynchus mykiss) embryo viability 

• 7-d Lemna minor growth inhibition 

• 72-h Pseudokirchneriella subcapitata growth inhibition 

• 96-h Rainbow trout (Oncorhynchus mykiss) LC50 

• 48-h Daphnia magna LC50 

This report describes the results of these toxicity tests. The test results reported herein 

relate only to the sample tested. Copies of raw laboratory data sheets and statistical 

analysis for each test species are provided in Appendices A to F. The chain-of-custody 

form is provided in Appendix G. 

2.0 METHODS 

Methods for the toxicity tests are summarized in Tables 1 to 6. Testing was conducted 

according to procedures described by the Environment Canada protocols (2000a, 2000b, 

2007a, 2007b and 2007c). The rainbow trout embryo viability test followed modified 

procedures described by Environment Canada (1998) and Canaria et al. (1999). Statistical 

analyses for all the tests were performed using the software, CETIS (Tidepool Scientific 

Software, 2012). 

2.1 Quality Assurance/Quality Control (QA/QC) 

Nautilus follows a comprehensive QA/QC program to ensure that the data generated 

are of high quality and scientifically defensible. Our QA program is designed to ensure 

that all tests are performed in accordance with well-established and approved methods 

(e.g., Environment Canada, US EPA). 

Nautilus Environmental 

WO# 12599-604 
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To meet these objectives, Nautilus has implemented a number of quality control 

procedures that include the following: 

• Negative controls to ensure that appropriate testing performance criteria are met; 

• Positive controls to assess the health and sensitivity of the test organisms; 

• Use of appropriate species and life stage to meet the study objectives; 

• Appropriate number of replicates to allow proper statistical analyses; 

• Calibration and proper maintenance of instruments to ensure accurate 

measurements; 

• Proper documentation and recordkeeping to allow traceability of performance; 

• Adequate supervision and training of staff to ensure that methods are followed; 

• Proper handling and storage of samples to ensure their integrity; 

• Procedures in place to address issues that may arise during testing and ensure 

the implementation of appropriate corrective actions; and 

• Rigorous review of data by a registered professional biologist to ensure they are 

of good quality and scientifically defensible prior to releasing to the client. 

Nautilus Environmental 

WO# 12599-604 
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Table 1. Summary of test conditions for the Ceriodaphnia dubia survival and 

reproduction test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/ dilution water 

Test solution renewal 

Test temperature 

Number of organisms/chamber 

Feeding 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoints 

Test acceptability criterion for controls 

Reference Toxicant 

Nautilus Environmental 

WO# 12599-604 

Ceriodaphnia dubia 

In-house culture 

<24 hr old neonates produced within 12 hr 

Static renewal 

7±1 day 

20 mL test tube 

15mL 

Seven concentrations, plus laboratory 
control 
10 

20% Perrier water (hardness 80-100mg/L 
CaC03) 
Daily 

25 ± 1°C 

1 

Daily, with 0.1 ml Pseudokirchneriella 
subcapitata and 0.05 mL YCT 
100 to 600 lux 

16 hours light/8 hours dark 

None 

Environment Canada, 2007a, EPS 
1/RM/21 
Survival and reproduction 

~80% survival; ~15 young per surviving 
control; ~60% of controls producing three 
or more broods 
Sodium chloride 

3 



Table 2. Summary of test conditions for the rainbow trout embryo viability test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Feeding 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12599-604 

Oncorhynchus mykiss 

Freshwater Fisheries Society of BC 

< 24hours 

Static-renewal 

7days 

2-L plastic containers 

2L 

Five concentrations, plus laboratory control 

4 

Dechlorinated water (hardness 11 mg/L 

CaC03) 

Daily 

14± 1°C 

30 eggs 

None 

Dark 

24 hours dark 

6.5 ± 1 mL/min/L 

Environment Canada (1998), EPS 1/RM/28 

Embryo viability 

Embryo viability ~70% 

Sodium dodecyl sulphate 

4 



Table 3. Summary of test conditions for the Lemna minor growth inhibition test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12599-604 

Lemna minor 

In-house culture 

7- to 10-day old 

Static 

7days 

250-mL glass containers 

150mL 

Seven concentrations, plus laboratory 

control 

4 

Deionized or distilled water with 

nutrients added 

None 

25 ± 2°C 

Two 3-frond plants 

3600 to 4400 lux full spectrum light 

Continuous 

None 

Environment Canada (2007b), BPS 

1/RM/37 

Number of fronds and dry weight 

;;::: 8-fold increase in number of fronds 

Potassium chloride 

5 



Table 4. Summary of test conditions for the Pseudokirchneriella subcapitata growth 

inhibition test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12599-604 

Pseudokirchneriella subcapitata 

In-house culture 

4- to 7 -day old culture in logarithmic 

growth phase 

Static 

72hours 

Microplate 

220~L 

Seven concentrations, plus laboratory 

control 

4 for treatments; 8 for control 

Deionized or distilled water 

None 

24± 2°C 

10,000 cells/mL 

3600 to 4400 lux 

Continuous 

None 

Environment Canada (2007c), EPS 

1/RM/25 

Algal cell growth inhibition 

:2:: 16-fold increase in number of algal cells; 

CV :QO%; no trend when analyzed using 

Mann-Kendall test 

Zinc 
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Table 5. Summary of test conditions for the 96-h rainbow trout LCSO test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Feeding 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12599-604 

Oncorhynchus mykiss 

Miracle Springs, BC 

Juveniles 

Static 

96 hours 

15L 

Five concentrations, plus laboratory control 

1 

Municipal dechlorinated water 

None 

15 ± 1°C 

Ten 

None 

100 to 500 lux 

16 hours light/8 hours dark 

6.5 ± 1 mL/min/L 

Environment Canada 

1/RM/13 

96-h LC50 

Survival2:: 90% 

Sodium nitrite 

(2000a), EPS 

7 



Table 6. Summary of test conditions for the 48-h Daphnia magna LC50 test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Feeding 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12599-604 

Daphnia magna 

In-house culture 

<24h 

Static 

48 hours 

250-mL glass beakers 

200mL 

Five concentrations, plus laboratory control 

One 

Moderately-hard reconstituted water 

(hardness 80-100 mg/L) 

None 

Ten 

None 

400 to 800 lux 

16 hours light/8 hours dark 

None 

Environment Canada 

1/RM/14 

48-h LCSO 

Survival ~ 90% 

Sodium chloride 

(2000b), EPS 

8 



3.0 RESULTS 

Results of the C. dubia toxicity test are summarized in Table 7. There were effects to C. dubia 

survival from the 40 to 100% test concentrations; survival in these concentrations ranged from 0 

and 60%. Survival was 100% in remaining test concentrations. The LC50 for survival value was 

39.3%. Decreased reproduction was observed in all concentrations, except the lowest test 

concentration. The IC25 and IC50 were 10.0 and 18.8%, respectively. 

Results of the 7-d rainbow trout embryo viability test are provided in Table 8. No effects to 

embryo viability were observed in the sample. Embryo viability ranged from 82.5 to 96.7% in 

the test concentrations. The EC25 and EC50 were both >100%. 

Results of the Lemna minor growth inhibition test are summarized in Table 9. Frond count was 

somewhat reduced in the higher test concentrations relative to the negative control, however 

the IC25 and IC50 were both >97%. There were no effects to dry weight and both the IC25 and 

IC50 were >97%. Frond counts ranged from 47.0 to 68.8 while dry weight ranged from 6.8 to 7.9 

mg. 

Results of the 72-h P. subcapitata test are provided in Table 10. Algal cell density was enhanced 

at the lower test concentrations and inhibited at higher test concentrations relative to the 

negative control. Algal density in the lower test concentrations ranged from 130.8 to 157.0 x 1()4 

cells/mL compared to 80.0 x 104 cells/mL in the negative control; percent algal cell 

enhancement ranged from 63.4 to 96.2% in these concentrations. Algal density in the higher test 

concentrations ranged from 0.5 to 78.0 104 cells/mL. The IC25 and IC50 values were 19.4 and 

28.8%. 

The 96-h rainbow trout results are shown in Table 11. The rainbow trout test exhibited an 

anomalous dose-response in which the lower test concentrations (6.25 to 25%) exhibited 

reduced fish survival, 30 to 70%, compared to the higher test concentrations (50 and 100%) in 

which fish survival was 90 to 100%. A 96-h LC50 was not calculable for this test. A follow-up 

rainbow trout test was conducted and the results are provided in Table 11. Survival in the 

follow-up test ranged from 90 to 100%, however, the test was conducted one day past the 5-day 

sample holding time. The 96-h LC50 for this test was >100%. 

Results of the 48-h D. magna 48-h LC50 test are shown in Table 12. Effects to survival were 

observed in the highest two test concentrations. Survival was 40 and 0% in the 50 and 100% test 

Nautilus Environmental 9 
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concentrations, respectively. Survival was 100% in the remaining test concentrations. The 

D.magna LC50 was 46.7%. 

3.1 Quality Assurance/Quality Control 

All the tests reported herein met the acceptability criteria for test validity specified in their 

respective protocols, with the exception of sample holding time in the duckweed and rainbow 

trout embryo tests due to a lack of the appropriate age/size of test organisms within the 72-h 

sample holding time. The duckweed and rainbow trout tests exceeded the 72-h holding time for 

sublethal tests by one and two days, respectively. These tests were initiated at the request of the 

client. 

Water quality parameters measured during the toxicity tests were within acceptable ranges and 

results of the reference toxicant tests conducted during the testing program were all within the 

in-house historical mean ± two standard deviations. The reference toxicant test results are 

summarized in Table 13. 

Nautilus Environmental 
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Table 7. Toxicity test results for the Ceriodaphnia dubia survival and reproduction test. 

Mean±SD 

Concentration (% v/v) 
Survival (%) 

Reproduction 

(No. of Young/Female) 

Control 100 24.4 ± 5.5 

5 100 22.5 ± 3.0 

10 100 18.3 ±3.4 

20 100 11.6 ± 3.4 

40 60 5.4± 3.0 

60 0 0±0 

80 0 0±0 

100 0 0±0 

Test endpoint(% vfv) 

LC50 (95% CL) 39.3 (33.2- 46.6) 

IC25 (95% CL) 10.0 (6.0- 12.8) 

IC50 (95% CL) 18.8 (14.8 - 23.6) 

LC = Lethal Concentration; IC = Inhibition Concentration; SD = Standard Deviation; CL = Confidence 
Limit. 

Table 8. Toxicity test results for the rainbow trout embryo viability test. 

Concentration (% v/v) 

Control 

6.25 

12.5 

25 

50 

100 

Test endpoint(% v/v) 

EC25 

EC50 

Embryo Viability (%) (Mean± SD) 

96.7±2.7 

96.7± 2.7 

95.8 ± 1.7 

95.8 ±4.2 

88.3 ±4.3 

82.5 ± 3.2 

>100 

>100 

EC = Effective Concentration; SD = Standard Deviation. 

Nautilus Environmental 

WO# 12599-604 
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Table 9. Toxicity test results for the Lemna minor growth inhibition test. 

Mean±SD 

Concentration (% vfv) Frond Growth Dry Weight 

(No. of Fronds) (mg) 

Control 59.2±4.6 7.2± 0.3 

1.5 68.8±8.7 7.9 ± 0.4 

3.0 56.8 ± 12.0 7.1 ± 1.5 

6.1 63.5 ± 7.2 7.5 ± 1.1 

12.1 61.0 ± 6.3 7.9 ± 0.9 

24.2 53.0±10.6 6.8 ± 0.9 

48.5 48.2±2.8 7.0 ± 0.8 

97 47.0 ±8.2 7.2± 1.0 

Test endpoint(% vfv) 

IC25 >97 >97 

IC50 >97 >97 

IC = Inhibition Concentration; SD = Standard Deviation. 

Table 10. Toxicity test results for the Pseudokirchneriella subcapitata growth inhibition 

test. 

Concentration (% vfv) Cell Density (x 1()4 cells/mL) (mean ± SD) 

Control 80.0 ± 8.6 

1.5 157.0 ± 14.7 

3.0 146.3 ± 8.1 

5.9 130.8 ± 10.2 

11.9 

23.8 

47.6 

95.2 

Test endpoint(% vfv) 

IC25 (95% CL) 

IC50 (95% CL) 

78.0 ± 7.4 

52.2±13.6 

7.2 ± 3.6 

0.5 ± 0.6 

19.4 (13.0- 26.8) 

28.8 (19.8- 32.8) 

IC = Inhibition Concentration; SD = Standard Deviation; CL = Confidence Limits. 

Nautilus Environmental 

WO# 12599-604 

Stimulation (%) 

96.2 

82.8 

63.4 
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Table 11. Toxicity test results for the 96-h juvenile rainbow trout LCSO test. 

Concentration (% vfv) 
Survival (%) 

Test #1 Test #2 

Control 100 100 

6.25 70 90 

12.5 60 90 

25 30 90 

50 100 100 

100 90 100 

Test endpoint (% vfv) 

LC50 NC >100 

LC = Lethal Concentration; NC = Not Calculable. 

Table 12. Toxicity test results for the 48-h Daphnia magna LCSO test. 

Concentration (% vfv) 

Control 

6.25 

12.5 

25 

50 

100 

Test endpoint(% vfv) 

LC50 (95% CL) 

LC = Lethal Concentration; CL = Confidence Limits. 

Nautilus Environmental 

WO# 12599-604 

Survival (%) 

100 

100 

100 

100 

40 

0 

46.7 (37.6 - 57.8) 
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Table 13. Reference toxicant test results. 

Historical Range 

Test Species 
Endpoint 

Mean 
cv 

Date Setup 

(2SD Range) 
(%) 

Survival (IC50): 2.0 g/L NaCl 1.8 (1.3- 2.4) 16 

C. dubia Reproduction (IC50): 1.1 g/L November13,2012 
1.3 (0.9 -1.9) 21 

NaCI 

O.mykiss 
Viability (EC50): 4.9 mg/L SDS 

(embryo) 
3.7 (1.7 - 8.0) 47 November 29, 2012 

L. minor No. Fronds (IC25): 4.8 g/L KCl 4.3 (3.4 - 5.3) 12 November15,2012 

P. subcapitata Growth (IC50): 31.7 11g/L Zn 20.9 (13.6- 32.2) 24 December 7, 2012 

O.mykiss Survival (LC50): 8.1 mg/L 
5.2 (2.9- 9.4) 34 November 23, 2012 

Guvenile) NaN02 

D. magna Survival (LC50): 4.2 g/L NaCI 4.0 (3.6 - 4.4) 5 November 20, 2012 

LC = Lethal Concentration; IC = Inhibition Concentration; SD = Standard Deviation; CL = Confidence 
Limit. 

Nautilus Environmental 14 

WO# 12599-604 
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APPENDIX A- Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 12GOO 

Sample Information: 

Sample ID: MC - :;;) to~ test 
Sample Date: ND\1 2\t/11. 

Date Received: ND\J 1.G /(2 

Sample Volume: <(3')<. 20L. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female # used :::::8 young on test day 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7 -d IC50 (95% CL): 

\2N0...02 

N0\1 13/12. 

2.0 (1·1-2-3) 

1-1 (o.g- f.(;) 

Start Date/Time: NOV 2"'1/12 @ 1\CO\r\ 

Set up by: ....:f:..:...M.;...:.\\1\ _________ _ 

Test Validity Criteria: 

1) Mean survival of first generation controls is ?80 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of? 15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T ('C)= 25 ± 1; DO (mg/L) = 3.3 to 84 ; pH = 6.0 to 8.5 

l\1412 

<24-h (within 12-h) 

1·1- . 

g/L NaCL 

g/L NaCL 

7 -d LC50 Reference Toxicant Mean and Historical Range: ! . t6 ( t · 3 - 2 · '-\) g/L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: 1-3 (o.q- \ .q) g/L NaCL 

cv (%): 

cv (%): 

t{) 

2\ 

Test Results: Survival 

IC25% 

IC50% 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

__..... 
~ 

Concentration 0 
init · 

Temperature (°C) 24.0 

DO (maiL) :}.~ 

pH :}'i( 

Cond. (~S/cml I :1 hS 
Initials 1Frl1h1 

LfO 

Concentration 0 

in it 

Temperature (°C) 1f.I.O 

DO (ma/L) 1. CJ 

oH :1.1--
Cond. (~Stem) ?;i~ 

Initials I fmm 

/00 
Concentration 0 

in it 
Temperature (°C) 7<1.0 

DO (mg/L) '?.f..tJ 
pH 1-,3 

Cond. (~Stem) 43'8' 
Initials OnM 

* mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 

okl new old new 

14,-r; ?..Li..O 1..s.a 1~.0 

1.1' 1-.-::t 15 ~- i 
1.1- ~-~ ?S "1-.1.? 

1.D"\ :200! 

EWlm ~WII'n 

1 2 

old new old new 

:24/; 1Li..O 2 ').D )..L/. 0 

1-.6 ¥.to l.'{ g_o 
?...(.., 11-,Co 7.'5" '1.15 
3oD 3()\ 

~\'\1\vV\ -""W\V'r'\ 

1 2 

old new old new 

2Lf,'5 1<-1' 0 '2(.6 ?!-1. 0 

'1':-'5' -r-s 1-'1 8.\ 
+., 1-=1-.2 1-.4 '::/.-;). 

460 445 

FMvYl ErnM 

Start Date & Time: \.x:N +""~-- . j f'L .(2_ \ \00~ 
Stop Date & Time: QE<.E\-tBBz< 3 lftl e_ \SbOh_ 

Test Species: Ceriodaphnia dubia 

Days 

3 4 5 iG'fV-\ 6 7 

old new old . .new · .. old ·ReW ·.~ ~M'w·· finaf 

:15D 2.q.O 2~.S lt.!.S 1.4·5 ?_lL~ )I),\) " ~.~ 11.~ l.Ca R.r -=r4 s, \ {o,q '\ 
~t5 t.ln 1.6 ·vi ~-k '=f.l- -::r i ~ \ 

'2.o-:=t ;SI\ ~/oD lQ::f- l'l!;> 1'\ 
:,:.~n~,. ...... Jn .··r:n ~vti 

""' Days 

3 4 5 
( 

I~ N)> 6 7 

old new ·····old new old >~ew: IX'~,i; ~.· .. finaf .. . 

l5b l4.D 2S:o l4.S 2.4-,_S 24-5 25.0 \ 
::1.~ ~q ::(.~ f-,,J -=ut R.~ "h\ '\ 
7"4 1,5 "1-.1- + L -::J-,S l--0 l·la " 2'tLI ·?!{4 •28-+ -nO \. 
~mrn :1\1 -c:n ~WVJ "" 

Days 

3 4 5 6 7 
•. , ... 

old new old ·. new. ·.old.· • .new ···old;; new .. final --- --
---1--

-~ ---------
Analysts: 

Reviewed by: 4f' , 

WQ Ranges: T rq = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 
Date reviewed: za...._ <i{~J.T f3 

Sample Description: 

Comments: Brood board Used: i I HI 0. 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: i?exan ~h.U\VUAI'YV" r--"\0-..\ Start Date & Time: \00,) ~::=t/\=;;i! Q) I/ Q 0 h 
Sample ID: 1-iL-_Zl Stop Date & Time: Dec stld. a:-2 15DO\..., 
Work Order: 0.£()0 Set up by: EffiM 

·- -.. 
Days Concentration: Control Concentration: 5 Concentration: 10 

A B C D E F G H I J lnit A B C D E F G H I J lnit A B C D E F G H I J lnit 

c---1- .J ../ / ./ ../ ./ '-'/ ./ ./ v ~rl'\M ./ ..,- ../ / v' v' J / / ../ l:\-1\n'\ / v ./ ./ I/ ./ ,/ ,./ c./ ./ :::'~"~'.: 
2 J / \/ / ./ ,/ v v ./-· _/ "~ v' v ./ ,/ ./ ./ ,/ ._,/ / ....,--- lcr,...,._ v v ../ v ./ / c../ v v v -~y 
~ ,_ I/ .r- .,- '-"' .; .- V' ·~ 3 tl'l-1w·~ 3> I:<;. !t..t 2- 5 3 ___, / ~ r-mw v 1./ 3 v ./' ,,..- 2-- 5 ./' ~ r-h'\1 .... 

4 \n L, ../ S, "'\- l· ~ -:}-- IJ / 1n / q "/ q Dt / ./ 3 S ./ ::f~1 ::} V / l- 1-" (,, V' yl . ~ V 3'l1 
1 

5 11 \( * II.- IS t3 )5 \S l'D lO iTI\ cr II 9., JL v C1 0, ~~ \0 II .111 :r- (o IZ3 ~-fJ ( 3 { L (O q- n 5 JJ7 
6 1'5" \:1 lO !'5 ,/ o/ v _\() 11-1 8" _tt,mj() '\ 11-\ \\ il \:<, \\) ./ lb tt) ThWn-/ 'lb \_ ../ V / (S' 11... ./ b Th\h 

7 ·--- -
8 

Tota1J-l ~~C! 11' ~.2 1lllQ ~1.32 ~ .2.l ~~ :l.:l.. 1.\ 125 2'1 11 J~ ?\a i'::> :JS 1'8 tl'hl"f \9-. \Jo td 11· ;;l,_C> 1)8 2.!D 7J..\ g. \q B'Y\n\ 
r-~--------------------------------,---------------------------------.-----------------------------·----

Days~S'IlCentration: 20 Concentration: 40 Concentration: ·---.--6=0,-------.----,--------.-----.---,----l 
r--+---'A B C D E F G H I J lnit A B C D E F ~ H I J lnlt A B C D E F G H I J ln~t_ 

1 ./ ./ / / J / ..,.-· ./ / / <M\"1 ./ v ,/ v v' / l/ v' v' v _ Eml'l. / /. ./ ./ ./ / / -./ v ?-~ 
2 v ..,.-/ / "' " v-" / -' / / ~- v- ../ ~/ ..,. ./ .._/ ...... .__- v- v- l:;:;tw- X: ~--· j( v- v- ~, y v- v- IJ~t lt:lvll-1 

3 ,,; ./. v ~ v 3. ./ ,/ ./ / ~\WI ,/ -L--~L / / .iL' ./ / .,c. ~-~ I )( )( / l( ~y~ 
4 lf 1q ·r., V 5 ./ S ~ t7, ~ l.t11 V r~~-~ If 3 ~ -"!> lf 3 V In\ 'Y JJ? 
5 v \o iF {p J 1- 1- J 1,/ ._l 'J;f\ 7 ~--LJ- ./ / ./ ./ J V' 4- t::Q1 

'--6 ~ V / lD 1-- Lt / <.o .::r ./ I fivllvl X. '/... ' ~ <.. 1.--- L-\ ·2.-- 'i) 3 i< th-\W' _ _ 
'1 I I 1---L- --
r--'·- - -- -- --t-t---t--+---11-f---Hf----1-+--t+-++--t----1 

8+ I I 

:r;~_.L 9 1o 1- 'W \}-. J'-\ 12." ll IS g ~~ O"' ;._Y.. ~ lO 10 q '5 1x {.., 4X. 'B'Wt1ff lr~ I& •r:. C:i' !()'<- (y_ 0'- :i'lr-:1" W'IY11 

";;'~ys Concentration: 80 Concentration: 100 Concentration: --
A B C D E F G H I J lnit A B C D E F G H 1 I J lnit A B C D E F G H I J lnit 

1 ../ v j v / J c/ ~' / v ~~ / ./ cy( <)( / v' __ ;;t· v K . ~( iEI>llvL 
~~~~-+--+--+--~~--~-~--~4---t~ 

2- )( X ~ I~ )I{ Lx(' _)£!·' :t!/ X 'JV ffi»JYJ )S: ;{ - / / 0/ X ..-'' ..>( / v ~ -
3 I -~~--1---+--+--+--~-+--~4--4--~ 

~--+-+-~--+--t-rr,_~-+~~-+-r-~~+--+-r-~-+~~-++-~-++-~-++-rr-r--r--t-~--~~--+--+--+--+--r----
4 -~ 

5 

6 

7 
8 \ --

Jotal {J:_ _{}:_ [j""- tY d 0' (/' tJ'-- A · d'-~ ~ 6<. CJ (f--. R 0'' {f if b""- Cf.. tl'hff - __ 

Notes X = mortality. 

Sample Description: _ C\(,M__ck11 1 
'>\lq"'-\l'-4- c¥-Mu,) . ~___Q_e_ ______ _ 

Comments_; ____ Total# Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count. ----------

Reviewed by: 2 ~ ~ 
Version 2 1 Issued July 29 2009 ~ 0-----· 

/ 

Date reviewed: ~ '6_~~~'""'"""'"" 



CETIS Analytical Report Report Date: 

Test Code: 

27 Dec-12 14:53 (p 1 of 1) 

12600 1 09-9826-4918 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-9242-4689 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.4 
Analyzed: 27 Dec-12 14:51 Analysis: Untrimmed Spearman-Karber Official Results: Yes 

Batch ID: 04-1 003-3449 Test Type: Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

Start Date: 27 Nov-12 11:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 03 Dec-12 15:00 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 4h Source: In-House Culture Age: <24h 

SampleiD: 18-1 070-4063 Code: 6BED26BF Client: Rescan 

Sample Date: 24 Nov-12 Material: Water Sample Project: MMER 

Receive Date: 26 Nov-1211:00 Source: Rescan 

Sample Age: 83h Station: MC-2 Tox Test 

Spearman-Karber Estimates 

Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95%UCL 

Control Threshold 0 0.00% 1.595 0.03696 39.33 33.17 46.62 

6d Survival Rate Summary Calculated Variate(AIB) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 

0 Negative Control 10 1 1 1 0 0 0.0% 0.0% 10 10 
5 10 1 0 0 0.0% 0.0% 10 10 
10 10 1 1 0 0 0.0% 0.0% 10 10 
20 10 1 1 0 0 0.0% 0.0% 10 10 
40 10 0.6 0 0.1633 0.5164 86.07% 40.0% 6 10 
60 10 0 0 0 0 0 100.0% 0 10 
80 10 0 0 0 0 0 100.0% 0 10 
100 10 0 0 0 0 0 100.0% 0 10 

6d Survival Rate Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 RepS Rep6 Rep7 RepS Rep9 Rep10 
0 Negative Control 1 1 1 1 1 1 1 1 1 1 
5 1 1 1 

10 

20 1 1 

40 0 0 1 0 1 0 

60 0 0 0 0 0 0 0 0 0 0 

80 0 0 0 0 0 0 0 0 0 0 
100 0 0 0 0 0 0 0 0 0 0 

Graphics 

000-089-184-2 CETIS™ v1.8.4.29 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

27 Dec-12 14:53 (p 1 of 2) 

12600 1 09-9826-4918 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-8071-9696 Endpoint: 

Analyzed: 27 Dec-12 14:52 Analysis: 

Batch ID: 04-1 003-3449 Test Type: 

Start Date: 27 Nov-i2 11:00 Protocol: 

Ending Date: 03 Dec-12 15:00 Species: 

Duration: 6d 4h Source: 

Sample ID: 18-1 070-4063 Code: 

Sample Date: 24 Nov-12 Material: 

Receive Date: 26 Nov-12 11:00 Source: 

Sample Age: 83h Station: 

Linear Interpolation Options 

X Transform YTransform Seed 

Log(X+1} Linear 1075643 

Point Estimates 

Level % 95%LCL 95%UCL TU 

IC5 2.16 0.5068 6.411 46.3 
IC10 5.486 1.27 8.331 18.23 

IC15 6.735 2.421 10.44 14.85 
IC20 8.224 4.155 11.5 12.16 
IC25 10 5.982 12.77 10 
IC40 14.66 11.28 18.23 6.821 
IC50 18.82 14.76 23.59 5.314 

Reproduction Summary 

C-% Control Type Count Mean 

0 Negative Control 10 24.4 

5 10 22.5 
10 10 18.3 
20 10 11.6 
40 10 5.4 
60 10 0 
80 10 0 
100 10 0 

Reproduction Detail 

C-% Control Type Rep 1 Rep2 

0 Negative Control 21 29 

5 22 21 

10 12 16 

20 9 10 

40 0 2 

60 0 0 
80. 0 0 

100 0 0 

000-089-184-2 

Reproduction 
Linear Interpolation (ICPIN} 

Reproduction-Survival (7d) 

EC/EPS 1/RM/21 

Ceriodaphnia dubia 

In-House Culture 

6BED26BF 

Water Sample 

Rescan 

MC-2 Tox Test 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Rescan 

Project: MMER 

Resamples Exp95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

15.6 197.3 
12 78.72 
9.579 41.31 
8.697 24.07 
7.829 16.72 
5.486 8.864 
4.238 6.774 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
17 32 1.74 5.502 22.55% 0.0% 
15 25 0.9574 3.028 13.46% 7.79% 
12 24 1.065 3.368 18.41% 25.0% 
7 18 1.067 3.373 29.08% 52.46% 
0 10 0.9452 2.989 55.35% 77.87% 
0 0 0 0 100.0% 
0 0 0 0 100.0% 
0 0 0 0 100.0% 

Rep3 Rep4 RepS RepS Rep7 RepS Rep9 

17 32 22 20 21 32 29 

25 24 22 25 22 15 25 
22 17 20 18 20 24 17 
7 18 12 14 12 11 15 
6 10 5 9 5 7 6 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

CETIS™ v1.8.4.29 Analyst: __ _ 

Rep10 

21 

24 

17 

8 

4 

0 

0 

0 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 01-8071-9696 Endpoint: Reproduction 
Analyzed: 27 Dec-12 14:52 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-089-184-2 CETIS™ v1.8.4.29 

Report Date: 

Test Code: 

27 Dec-12 14:53 (p 2 of 2) 

12600 1 09-9826-4918 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: __ _ 



Client: fl..escon ~1\v~rz.,,"\Y'f'ei\'-<A. \ 

W.O.#: l'd-600 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCLIH2S04 used HCL/H2S04 used Total Alkalinity Volume EDTA Used Hardness 

Sample ID Sample Date (ml) to pH 4.5 to pH 4.2 (mg/LCaC03) (ml) (ml) (mg/L CaC03) Technician 

kr-;:2 ,r).} ::..q/l7_.. II)© 6:5 A-h L\.() l6(i) 2..~ ~3() tlv-1\tv'\ 
' 

r~r n~~'("' ;},("J)/,-, NCl\J ;;l"'/!7_ 56 ::3,,'1- 3-~ '1-;::;,J 5D ..q •'5 -~Q _ _..,.,....I(V"' 

J 

- J 
I 

I 

.. i 

; . J 
' I 

I 

i 

i 

I 

I 

.. 
I - -

Notes: (t) Q1lu\S'C?\ -\o l.o()fu\ wl D.\ , •>A'~ 

Reviewed by: -A_~-~ 
0 

Date Reviewed: -;J8181 '2.013 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 

\ 



APPENDIX B -Rainbow Trout Embryo Toxicity Test Data 



) 

Rainbow Trout Embryo Summary Sheet 

Client: Rescan Start Date/Time: Nov. 29,2012 l1l<Jh 

Work Order No.: 12599 Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: MC-2 Tax Test 

Sample Date: Nov.24,2012 

Date Received: Nov.26,2012 

Sample Volume: 8x20L 

Dilution Water: 

Type: Dechlorinated water 
Hardness (mg/L CaC03): 14 

Alkalinity (mg/L CaC03}: 6 

Test Organism Information: 

Batch No.: Nov.29,2012 

Source: FVTH 

Loading Density: 

SDS Reference Toxicant Results: 

Reference Toxicant ID: RTE 4"V-
Stock Solution ID: 12S03 

Date Initiated: Nov.29,2012 

7-d EC50 (95% CL): q ~ q C1· <R--t"""~ -:s ) vr:ft'-~ ~ 

Reference Toxicant Mean and Range: 

Reference Toxicant CV (%): 

~~1"--{_\ .. 1- ..- \? .. 0) ~{ l Q)~ 
41- ~1:)'/o 

Test Results: Sample ID 

/' MC-2 Tax Test 

EC25 % (v/v) (95% CL) / >100 

EC50 % (v/v) (95% CL) / >100 I/ 
/ 

./""' 

Reviewed by: D~te reviewed: -;s8"'<d1T 8'1 ?01;3 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

% (v/v) 

Concentration 

Concentration 

Concentration 

Concentration 

DO meter: 

Hardness* 
Alkalinity* 

* mg/L as CaC03 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

D0-1 

Start Date & Time: 29-Nov-12 
Stop Date & Time: 06-Dec-12 

Test Species: Oncorhynchus mykiss 

pH meter: pH-1 ----"------ Conductivity meter: -----=-C-....:.1 ___ _ 

Analysts: 

Reviewed by: _ __A~~tt"----1,-=->',_-=-_ 
Date reviewed: ~'8/lQ 

l 
Sample Desc,;ption: ~f ~ ~ 0 . '· '' ' 
Comments: ~ CL ~ -~ [,1'-~ £ ht1~ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

%(v/v) 
Rep 1 

Control 1 0 
2 
3 
4 

6.25 1 
2 
3 
4 

12.5 1 
2 
3 
4 

25 1 
2 
3 
4 

50 1 
2 
3 
4 

100 1 
2 
3 
4 v 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials -
Comments: 

7-d Embryo Toxicity Test 
Daily Mortality 

Start Date & Time: 29-Nov-12 l4 Lo h 
--------~~~~~~--~ 

Stop Date: ____ ....:.0...:....6-=D.....:.e....:.c--=-1=2_\~-'t-=--O_O--..:.b~ 
Test Species: Oncorhynchus mykiss 

Day of Test- No. of Mortalities Total 
Total Total No. Total 

Dead 
2 3 4 5 6 7 Eggs 

Undeveloped Embryo Exposed 

D 0 c: D ~ 0 0 i "'2---1 '30 
0 '2_ 2-.P- ?0 
0 1 'Z--&1_ 3_\) 

\ 0 b ?V '3D 
\ f) '2- u- 3v 

Q (f) ~I) ~1) 
v i ~q 3u 
0 f 2-'1 60 
0 7 ~ ?,1) 

I I D 74 -a-'\'> 
0 0 1 ~' ?t.> 

0 f "z-r ou 
0 () ~--6 ~() 

~ 0 I ?--~ ~ 
I "2-- '2-'1- ~ 

0 () t '2--4 3-z> 
0 4 "?-.& ~ 
0 _\ .~ ~t) 
'() <"?, ~1- '3r--. 
0 '2- u 2n_ 
u (p "24 "3l> 

\ 0 ~ ""2--~ ')\) 
j j 0 tr '~ ~1) 

..y v v \ll v \1 0 4 '2-(p ?6 

.1. 

,.. 
" ~ 

.rfdt! v't'H/ ev- \t'VV G~ tYfL (~ 

Date reviewed: ----=~~~==~~_s'g-4-t ~Z~O::.....:l:..lo.QL-__ _ 
l Nautilus Environmental 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 12-7085-6907 

Analyzed: 12 Dec-12 10:35 

Batch ID: 

Start Date: 

15-3384-8421 

29 Nov-12 

Ending Date: 06 Dec-12 

Endpoint: Proportion Normal 

Analysis: Linear Regression (MLE) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

14 Dec-12 17:26 (p 1 of 2) 

125991 05-6891-1741 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 7d Oh Source: Fraser Valley Trout Hatchery Age: 

Sample 10: 05-0969-1873 

Sample Date: 24 Nov-12 

Receive Date: 26 Nov-12 

Sample Age: 5d Oh 

Linear Regression Options 

Model Function 

Log-Normal [NED=A+B*Iog(X)] 

Regression Summary 

lters LL AICc 

7 -158.4 324.4 

Point Estimates 

Level % 95% LCL 

EC10 67.18 23.73 

EC15 96.21 61.78 

EC20 

Code: MC-2 Tox Test 

Material: Water Sample 

Source: Rescan 

Station: 

Threshold Option Threshold 

Control Threshold 0.0333333 

BIC Mu Sigma Adj R2 

325.8 0.5397 0.6365 0.7064 

95% UCL TU 95% LCL 95% UCL 

103.3 1.489 0.9684 4.215 

256.5 1.039 0.3899 1.619 

806.3 0.7812 0.124 

EC25 16 .5 ~105.6 1* 86.M 2364 0.6115 0.04231 0.9473 1.1~ > 
EC40 3 .2 158.3 38960 0.3298 0.002566 0.6318 

EC50 4 9.5 197.9 214600 0.2275 0.0004661 0.5053 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL tStat 

Threshold 0.03174 0.01181 0.008601 0.05488 2.688 
Slope 1.571 0.6286 0.3389 2.803 2.499 

Intercept 0.8479 1.161 -1.427 3.123 0.7304 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 

Model 25.68644 25.68644 1 47.72 

Lack of Fit 0.9803327 0.4901664 2 0.8999 

Pure Error 8.170239 0.5446826 15 

Residual 9.150572 0.538269 17 

Residual Analysis 

Attribute Method Test Stat Critical 

Goodness-of-Fit Pearson Chi-Sq GOF 9.151 27.59 
Likelihood Ratio GOF 11.22 27.59 

Variances Bartlett Equality of Variance 2.436 9.488 
Mod Levene Equality of Variance 0.4146 3.056 

Distribution Shapiro-Wilk W Normality 0.9706 0.9044 

Anderson-Darling A2 Normality 0.3182 2.492 

Client: Rescan 

Project: 

Optimized Pooled HetCorr Weighted 

Yes No No Yes 

F Stat Critical P-Value Decision(a:5%) 

0.8999 3.682 0.4275 Non-Significant Lack of Fit 

~ t\5\> {t Cv!l) 

P-Value Decision(a:5%) 

0.0155 Significant Parameter 

0.0230 Significant Parameter 

0.4751 Non-Significant Parameter 

P-Value Decision(a:5%) 

<0.0001 Significant 

0.4275 Non-Significant 

P-Value Decision(a:5%) 

0.9354 Non-Significant Heterogenity 
0.8452 Non-Significant Heterogenity 
0.6562 Equal Variances 
0.7955 Equal Variances 
0.7678 Normal Distribution 

0.5597 Normal Distribution 

000-089-170-2 CETIS™ v1.8.0.11 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 12-7085-6907 

Analyzed: 12 Dec-12 10:35 

Endpoint: Proportion Normal 

Analysis: Linear Regression (MLE) 

Report Date: 

Test Code: 

14 Dec-12 17:26 (p 2 of 2) 

125991 05-6891-1741 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Proportion Normal Summary Calculated Variate(AIB) 

Cone-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A 

0 Negative Control 4 0.9667 0.9333 1 0.01361 0.02722 2.82% 0.0% 116 
6.25 4 0.9667 0.9333 0.01361 0.02722 2.82% 0.0% 116 

12.5 4 0.9583 0.9333 0.9667 0.008333 0.01667 1.74% 0.86% 115 

25 4 0.958 0.9 1 0.02094 0.04187 4.37% 0.89% 114 

50 4 0.8833 0.8333 0.9333 0.02152 0.04303 4.87% 8.62% 106 

100 4 0.825 0.8 0.8667 0.01596 0.03191 3.87% 14.66% 99 

Proportion Normal Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 0.9667 0.9333 0.9667 1 

6.25 0.9333 0.9667 0.9667 

12.5 0.9333 0.9667 0.9667 0.9667 

25 0.9655 0.9 0.9667 

50 0.8667 0.8333 0.9 0.9333 

100 0.8 0.8 0.8333 0.8667 

Graphics Log-Normal [NED=A+B*Iog(X)] 
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APPENDIX C- Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Client: Re~ca.l\ 

Work Order No.: 

Sample Information: 

Sample 10: 

Sample Date: NOI! '24- I t'2. 

Date Received: N0\1 1.G { l2.. 

Sample Volume: ~ y._ wl 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: UY\ ~\ 

Date Initiated: NO~ \SIll. 

ll '2 \ \'2. 

1 cta.ys 

Start Date: N0\1 '2.?Jf 12 

Set up by: KLe, f J~"J 

7 -d No. of Fronds IC50 (95% CL): 4-b (4-.S- 5· \) 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SO Range): L\ -3 ( 3 · 4- s · 3) CV (%): 11. -----

Number of Fronds DrvWeight 

Test Results: IC25 o/o(v/v) (95% CL) '7 C(=t /crt 

IC50 %(v/v) (95% CL) r <41 · I crt 

Reviewed by: 
_ zol3 

Date reviewed: ~, q 1-f"' -<r 

October 1 , 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp (0 C) 

Initials 

Sample Characteristics 

Temperature {0 C) 

DO (mg/L) 

pH 

Conductivity (JJS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

B6calf\ Setup by: 'tL~ IJw 
MC -~ \C))l.\e~ Test Date: No" lewz.. 
-~~~Q\ Test Species: Lemna minor 

CPCC#490 

t d.a~S > 8X Growth? (Y/N): i o~') t ro"(;l~) 
~?1Cb- lt1w Q~i Date Measured: ~ov~~\L 

0 1 2 3 4 5 6 

'JS.o ".lS·O ~,0 "7r::...'S ~<;.0 )<;{) ?.S· S 

'Vk ""JtrJ :Jll ;JJ1 ~ tW. 0\rJ 

Aeration? ·~o min 

~).0 ~3,() 
<l.~ s.s 
~.t\ 7.1-

'-\1..\~ \ \Cl~ 

7 

JS.o 
\~ 

Concentration 
Temperature (0 C) pH Conductivity (JJS) 

~;lo { v /v) Day o Day 7 Day 0 Day 7 Oh 

Control 
~~-0 :i~~o 9" S.(n 6(oR •) 

1.5 
~3.6 ;ll),() S· \ s.q S=tG 

3.05 13-0 ;;s.o S-\ C6,t SSi. 
6.1 2"3-0 d4,D 8-\ ~- lo Bcts 
12.1 

~3·0 ds.o B- \ ELlo qrt 
24.2 ·23.0 ~S/) 8·0 ~/) YI7S 
48.5 

23-0 ~ss 'l·q G.~ i03'2. 
97 

23-0 ~SS 1·1 8.3 HC\'2. 
Initials tt6 '(Lb 'i)l(':> ~ 'UAl 

Thermometer: Calibrated Thermometer Con d. Meter: -=-C-..:.1 _____ pH meter: --=PH.:...-1.:__ ____ _ 

Sample Description: i\.\tb\d , 9~\\0W W/ SOt'/\~ \>feQ\'lW . 

Comments: 

Reviewed: ___ f,-PL.::..~ ~-'-""=-D...:c~,__ ___ Date Reviewed: 

Version 1.1 Issued May 27, 2008 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet -7-d Frond Counts 

Client: ~e~to.l) Start Date: [\)o.J ~Bht 
Sample ID: !"/\(-;),_ \-o1-~.st 

Work Order#: ___._\ 'g-"'-""(o-"'0-'-1 ---------

Termination Date: _O~!t..:::::---<5'-t_l't. __________ _ 

Test set up by: y;__C/1:, I JW 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 

•J,{VJI)) DayO Day 7 size fronds destruction buoyancy 

Control A I.e b~ I~ 
B I (o'-S l 

c "0 
D ·-,.o 

1.5 A -::ro_ 
B ~Dr 
c ~'2, 
D e\ 

3.05 A l'lto 
B -=N. 
c b8 
D ~~~ 

6.1 A l-l3 
B 18 
c ~-
D ~I..( 

12.1 A (ocj 
B >'9 
c ·:r~ 
D ~I 

24.2 A 'il.\ 
B s~ 
c \ Stp 
D w t{q 'l!V 

Comments: 

Reviewed by: .i..~ . -6 Date Reviewed: '::J' ~ C( L ZO 13 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet -7-d Frond Counts 

Client: 2t'XOI' Start Date: NcJ l<t>lt't 
Termination Date: _..Oe~c.::..::<;w.f:,-:1 t:-.,.------------

Test set up by: ___.("'-~uf-:...J,..<?-'-1 :<..,.J_v.J __________ _ 

Sample ID: I"V\( -·a. .\a)l \e~i 
Work Order#: _-.wl a.~w"'"o""'"\'----------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments lnitia!s 

1t,\,Jiv) DayO Day 7 size fronds destruction buoyancy 

48.5 A _{D ~\ IW 
8 I c;<., 
c S?:> 
D '51-

97 A lQ\.\ 

8 14<" 
c / '\C( 
D w 1-s~ ~v 
A 
8 
c 
D 

A 
8 
c 
D 

A 
8 
c 
D 

A 
8 
c 
D 

-------' ---

Comments: 

Reviewed by: ~ --Date Reviewedo <...) 3/MAry 2 f z_O 13 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7 -d Lemna minor Weight Data Sheet 

Client: Start Date: rVoJ l ~Jtl\.. 
Sample ID: Termination Date: __JIIP~c~S"!..!...frt..-=-------
Work Order#: \~teo\ 

~~~on ... lf>e~1p 1 !'•~,~.: :.~~we~~{.nJ •< c;;cC~!~~~J~Ei ,i" ~S 
co'iltrol IDd..~ ~_Z \C U1 

1 oS" J. 'J.. ?:> 
I 011- 3!..\ 

1.5 ~."00 

lo<o~.OOJ 

3.05 

6.1 

loLJ'-1. '5D 

lDl'd.ID 
12.1 

I 0'-t d.,~ 0 

il:l1_D ,LJY 

24.2 

48.5 

Comments: 

Reviewed by: Date Reviewed: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 

\ 



7 -d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

Work Order#: '~Cool 

A 29 97 to0v .+a 
B 30 I (')t; (n . ~ 3 
c 31 

D 32 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B I 

c 
D 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Start Date: /U<-vJ,JJ/t L. 
Termination Date: '()ets= It 'L 

.•.. i'' 

· Initials 
' :·· ~-...,~~ ~~ 

I D~\. LJ-::t 

Date Reviewed:~~ q 2Dl3 t 

Nautilus Environmental 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 07-9374-1418 
Analyzed: 27 Dec-12 15:19 

Batch ID: 

Start Date: 

20-6094-8960 

28 Nov-12 

Ending Date: 05 Dec-12 

Duration: 7d Oh 

Sample ID: 07-7220-4436 

Sample Date: 24 Nov-12 

Receive Date: 26 Nov-1211:00 

Sample Age: 96h 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1857426 

Level % 95% LCL 95% UCL TU 

IC5 19.4 N/A N/A 5.154 
IC10 >97 N/A N/A <1.031 
IC15 >97 N/A N/A <1.031 
IC20 >97 N/A N/A <1.031 
IC25 >97 N/A N/A <1.031 

IC40 >97 N/A N/A <1.031 
IC50 >97 N/A N/A <1.031 

Total Dry Weight-mg Summary 

C-% Control Type Count Mean 

0 Negative Control 4 7.23 
1.5 4 7.897 
3.05 4 7.132 
6.1 4 7.537 
12.1 4 7.902 
24.2 4 6.822 
48.5 4 7.04 
97 4 7.21 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep2 

0 Negative Control 7.31 6.9 

1.5 7.72 7.39 

3.05 5.09 8.51 

6.1 8.3 8.65 
12.1 8.06 6.62 

24.2 5.61 7.47 

48.5 6.11 6.92 

97 8.33 5.92 

000-089-184-2 

Total Dry Weight-mg 
Linear Interpolation (ICPIN} 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

2E06E794 

Water Sample 

Rescan 

MC-2 Tox Test 

Report Date: 

Test Code: 

27 Dec-12 15:20 (p 1 of 2) 

12601 119-5746-6644 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: APHA 

Brine: 

Age: 7d 

Client: Rescan 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
6.9 7.62 0.1547 0.3093 4.28% 0.0% 
7.39 8.28 0.2095 0.419 5.31% -9.23% 
5.09 8.51 0.7574 1.515 21.24% 1.35% 
6.18 8.65 0.5722 1.144 15.18% -4.25% 
6.62 8.5 0.4383 0.8765 11.09% -9.3% 
5.61 7.66 0.4712 0.9425 13.81% 5.64% 
6.11 8.02 0.3921 0.7841 11.14% 2.63% 
5.92 8.33 0.5028 1.006 13.95% 0.28% 

Rep3 Rep4 

7.09 7.62 

8.2 8.28 

8.01 6.92 

7.02 6.18 

8.43 8.5 

7.66 6.55 

7.11 8.02 

7.52 7.07 

CETISTM v1.8.4.29 Analyst: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 07-9374-1418 
Analyzed: 27 Dec-12 15:19 

Graphics 

000-089-184-2 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

- - -. 

CETIS™ v1.8.4.29 

Report Date: 

Test Code: 

27 Dec-12 15:20 (p 2 of 2) 

12601 119-5746-6644 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 09-4122-5669 Endpoint: 

Analyzed: 27 Dec-12 15:15 Analysis: 

Batch ID: 20-6094-8960 Test Type: 

Start Date: 28 Nov-12 Protocol: 

Ending Date: 05 Dec-12 Species: 

Duration: 7d Oh Source: 

SampleiD: 07-7220-4436 Code: 

Sample Date: 24 Nov-12 Material: 

Receive Date: 26 Nov-12 11:00 Source: 

Sample Age: 96h Station: 

Non-Linear Regression Options 

Frond Count 
Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

2E06E794 

Water Sample 

Rescan 

MC-2 Tox Test 

Report Date: 

Test Code: 

27 Dec-12 15:16 (p 1 of 2) 

12601 1 19-57 46-6644 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: APHA 

Brine: 

Age: 7d 

Client: Res can 

Project: 

Model Function >l Transform YTransform Weighting Function PTBS Function 
4P Log-Logistic+Hormesis EV [Y=A(1 +EX}/(1 +(2ED+1 )(X/D)AC)] None None Normal [W=1] Off[Y*=Y] 

Regression Summary 

lters LogLL AICc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

80 -81.34 172.2 176.6 0.3293 Yes 1.299 2.776 0.2985 Non-Significant Lack of Fit 

Point Estimates 

Level % 95%LCL 95%UCL TU 95% LCL 95% UCL 

IC5 . 13.31 N/A 30.41 7.514 3.289 NA 
IC10 24.85 11.64 55.76 4.024 1.793 8.595 
IC15 47.97 18.04 139.5 2.085 0.7167 5.542 
IC20 96.34 24.93 446.6 1.038 0.2239 4.011 
IC25 202.5 33.73 N/A 0.4938 NA 2.965 

Regression Parameters 

Parameter Estimate Std Error 95%LCL 95% UCL tStat P-Value Decision(a:5%) 

A 59.22 4.119 51.15 67.29 14.38 <0.0001 Significant Parameter 
c 1.087 0.03264 1.023 1.151 33.29 <0.0001 Significant Parameter 
D 21750 61420 -98640 142100 0.3541 0.7259 Non-Significant Parameter 
E 5.278 37.97 -69.15 79.71 0.139 0.8905 Non-Significant Parameter 

ANOVA Table 

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

Model 1236.663 1236.663 18.22 0.0002 Significant 
Lack of Fit 338.2119 84.55297 4 1.299 0.2985 Non-Significant 
Pure Error 1562 65.08334 24 
Residual 1900.212 67.86471 28 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 6.575 14.07 0.4744 Equal Variances 

Mod Levene Equality of Variance 0.6811 2.423 0.6865 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9498 0.9338 0.1423 Normal Distribution 

Anderson-Darling A2 Normality 0.5595 2.492 0.1519 Normal Distribution 

Frond Count Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 59.25 54 64 2.287 4.573 7.72% 0.0% 
1.5 4 68.75 59 77 4.328 8.655 12.59% -16.03% 
3.05 4 56.75 40 68 6.019 12.04 21.21% 4.22% 
6.1 4 63.5 57 72 3.617 7.234 11.39% -7.17% 
12.1 4 61 53 67 3.162 6.325 10.37% -2.95% 
24.2 4 53 43 68 5.307 10.61 20.03% 10.55% 
48.5 4 48.25 45 51 1.377 2.754 5.71% 18.57% 
97 4 47 39 58 4.103 8.206 17.46% 20.68% 

..Q::r 
000-089-184-2 CETIS™ v1.8.4.29 Analyst: QA:~t1(l3 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 09-4122-5669 
Analyzed: 27 Dec-12 15:15 

Frond Count Detail 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

Report Date: 

Test Code: 

27 Dec-12 15:16 (p 2 of 2) 

12601 119-5746-6644 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 62 

1.5 64 

3.05 40 

6.1 67 
12.1 59 

24.2 68 
48.5 45 

97 58 

Graphics 

" 

• 
• • • • 

• 
j I • • . , • 

• 

• 

000-089-184-2 

57 54 64 

59 77 75 

68 62 57 

72 57 58 
53 67 65 

51 50 43 

50 47 51 

39 43 48 

4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)AC)] 

• --. 
• 

... -
• 

• 
• I 
• 

Frondco.mt 

CETIS™ v1.8.4.29 
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• 

Analyst: __ _ 
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• 
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APPENDIX D- Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: Rescan Start Date: Nov. 27, 2012 
----~~~~~--------

Work Order No.: 12602 Set up by: ---=E:..:C:...::C;..__ _____ _ 

Sample Information: 

Sample ID: MC-2 ~ ·~f 
Sample Date: 

Date Received: Nov.26,2012 

Sample Volume: 8 x20L 

Test Organism Information: 

Culture Date: Nov.23,2012 

Age of culture (Day 0): 4d 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC91a 

Stock Solution ID: 12Zn01 

Date Initiated: Dec .. ?, 2012 

72-h IC50 (95% CL): 31.7 (27.2- 34.9) llQ/L Zn 

72-h IC50 Reference Toxicant Mean and Range: 
"VV· "f r~·~-~'-··~ 

1 
~~.e. 18.7 34;1'-0 CV(%): 

-~ IJQ/LZn 

~% 

Test Results: Algal Growth 

IC25 o/o(v/v) (95% CL) 19.4 (13.0- 26.~1 

IC50 o/o(v/v) (95% CL) 28.8 (19~1'- 32.8) 

Reviewed by: Date reviewed: -;sB""-'ry 1(12013 

Modified May 8, 2008; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Rescan Setup by: ECC 

t'l\C . .-z..-~~ Test Date/Time: N t-1 · t.. ';) ?1 t -r , lltroh 

Work Order No.: \'?G? o?-- Test Species: Pseudokirchneriella subcapitata 

Culture Date: ~, "2..--~ /tJ-- Age of Culture: ..,:{ e:P-.. Culture Health: 
I 

Culture Count: 1 tO\ 2 ro·3 Average: lOt, Culture Cell Density (c1): lfJ?.i.tO f 

220,000 cells/ml x ·z..s
v1 = 

(c1) lO)..-"j:fO '1 = .s,~q ~ ml 

cells/ml 

Time Zero Counts: 1 ?--?.-- 2 w Average:_~=· _.!..l-----!."1-~~......:..<9_1_· -------

No. of Cells/ml: _'2-_l__:V,._{))_4_' ____ Initial Density: # cells/ml + 220 J.LL x 10 J.LL = q (2f:~C4{&r~ 
I 

Concentration Water Quality Measurements 
Microplates rotated 2X per day? 

pH Temp (0C) 

% (v/v) Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

(g~ 13··{ '11· 0 )A.O 2-f·--\ ./ ./ t/ v 
1.5 c,.q ~1;.~ uo tl v' v t/ 
3.0 fo.f '2--?S' / v v u-o v 
5.9 b·q 19{ K-i> ,/ ~ v l/ 
11.9 (,,~ 0·S" 1-.CD ./ V' v v 
23.8 c,, l t~:S" 7(-i) i/ v 

v v 
47.6 ').o ~·5 1~0 V' vi' v v 
95.2 lll ~v 1£-0 ,II dl / v v V' 

L4 ~. 

Initials GR& c;rt-- ~ ~ ~ ~· ~./ l-171" ~ .... 
Initial control pH: Well 1: {p ·" --"------ Well2: (p -~ 

Final control pH: Well 1: (p,. ( 0·C" Well2: -------

Light intensity (lux): 37--z.-o Date measured: 

Sample Description: 

Comments: 

Rev~wed' A.~ 
v"""'" 1.0 ""'""' "" s. "'" ·~' 

Date reviewed: -u&toa..y 1-, 'ZfJ/3 

Nautilus Environmental 



Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: Rescan Start Date/Time: NoJ. 1.-:=J- l..-f>/ L-

Work Order #: ___,~\...::'t--;_(1/_<b_t...--____ Termination Date: NtJ, ~0 
1
2-ot,"'2--

0\.e..-£ Test set up by: ECC Sample ID: 
%(v/v) 

Concentration Rep Count 1 Count 2 Count 3 Count 4 
Control A ??'? 

s:t-g 

D ~\ 
E ~ 

1.5 B i<S& 
c 'i~ 

3.0 B 14$ 
c 144 

A (43 
5.9 B )~~ 

c ,rs 121 
D j'2q 

11.9 B ~ 
c <fer 

23.8 B ~2-
C ~4 ~rr 

A -S' 
47.6 B q 

c \~ 
D {; 
A '2-

95.2 B I 
c u 
D '1/ 

Comments: 

Comments 

(I D'D h 
il 0\) ·(;} 

Initials 

\ 
1/ 

Reviewed by: 

Version 1.0 Modified May 8, 2008 

Date Reviewed: __ .....::ili~a::::..:~;..:.;:.:=-!.-=1-· _1-~l '20=....:...1.::::::3:..__ __ 

Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Copper Mountain Start Date!Time: 27-Nov-12 @1100h 
WO#: 12602 Termination Date: 30-Dec-12 @1100h 
Sample 10: MC-2 

Initial Cell Density: 9545 celllml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 
% v/v (x 10~ (x 10~ (x 10~ (x 1 04

) (x 104
) (x 104

) 

cell/ml 
Control A 83 83 82.0 mean 80.1 

B 78 78 77.0 so 8.419525 
c 87 87 86.0 cv 10.51022 
D 81 81 80.0 
E 85 85 84.0 
F 62 65 63.5 62.5 
G 79 79 78.0 
H 92 92 91.0 

1.48 A 163 163 162.0 
B 156 156 155.0 
c 139 139 138.0 
D 174 174 173.0 

2.95 A 139 139 138.0 
B 148 148 147.0 
c 144 144 143.0 
D 158 158 157.0 

5.9 A 143 143 142.0 
B 136 136 135.0 
c 118 121 119.5 118.5 
D 129 129 128.0 

11.9 A 83 83 82.0 
B 78 78 77.0 
c 69 69 68.0 
D 86 86 85.0 

23.8 A 66 66 65.0 
B 62 62 61.0 
c 34 38 36 35.0 
D 49 49 48.0 

47.6 A 5 5 4.0 
B 9 9 8.0 
c 13 13 12.0 
D 6 6 5.0 

95.2 A 2 2 1.0 
B 1 1 0.0 
c 0 0 -1.0 
D 2 2 1.0 



CETIS Analytical Report Report Date: 14 Dec-12 17:27 (p 1 of 2) 

12602b 1 02-5177-0367 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 11-2232-3214 
Analyzed: 11 Dec-1215:31 

Batch ID: 

Start Date: 

10-6219-4251 

27 Nov-12 

Ending Date: 30 Nov-12 

Duration: 72h 

Sample ID: 12-7785-5216 

Sample Date: 24 Nov-12 

Receive Date: 26 Nov-12 

Sample Age: 72h 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: MC-2 

Material: Mining Discharge/Runoff 

Source: Rescan 

Station: MC-2 Tox Test 

Seed Resamples Exp95% CL 

497040871 200 Yes 

Method 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Deionized Water 

Brine: 

Age: 

Client: Rescan 

Project: 

Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 
Control Trend Mann-Kendall Trend 2 0.9049 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 12.57 N/A 14.06 7.954 7.114 N/A 

IC10 14.02 5.459 16.19 7.132 6.177 18.32 

IC15 15.63 9.685 18.78 6.399 5.324 10.33 

IC20 17.4 11.46 23.36 5.746 4.281 8.726 

IC25 19.37 12.97 26.77 5.162 3.736 7.712 

IC40 25.43 17.04 29.66 3.933 3.371 5.869 

IC50 28.78 19.83 32.84 3.474 3.045 5.042 

Cell Yield Summary Calculated Variate 

Cone-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 8 80 62 91 3.03 8.569 10.71% 0.0% 
1.49 4 80 80 80 0 0 0.0% 0.0% 
2.98 4 80 80 80 0 0 0.0% 0.0% 
5.95 4 80 80 80 0 0 0.0% 0.0% 
11.9 4 78 68 85 3.719 7.439 9.54% 2.5% 
23.8 4 52.25 35 65 6.799 13.6 26.03% 34.69% 
47.6 4 7.25 4 12 1.797 3.594 49.57% 90.94% 
95.2 4 0.5 0 1 0.2887 0.5774 115.5% 99.37% 

Cell Yield Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 RepS RepS Rep? RepS 
0 Negative Control 82 77 86 80 84 62 78 91 
1.49 80 80 80 80 

2.98 80 80 80 80 

5.95 80 80 80 80 
11.9 82 77 68 85 
23.8 65 61 35 48 
47.6 4 8 12 5 
95.2 1 0 0 

000-089-170-2 CETIS™ v1.8.0.11 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis 10: 11-2232-3214 
Analyzed: 11 Dec-1215:31 

Graphics 

80 

70 

60 

50 

40 

30 

20 

10 

25 

000-089-170-2 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

50 75 100 

CETIS™ v1.8.0.11 

Report Date: 

Test Code: 

14 Dec-12 17:27 (p 2 of 2) 

12602b 1 02-5177-0367 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-6915-4113 
Analyzed: 

Batch 10: 

Start Date: 

08 Jan-1317:52 

03-8922-3354 

27 Nov-12 

Ending Date: 30 Nov-12 

Duration: 72h 

SampleiD: 18-4230-3067 

Sample Date: 24 Nov-12 

Receive Date: 26 Nov-12 

Sample Age: ,J2h -4"&' h 
Data Transform 

Untransformed 

Zeta 

0 

Dunnett's Multiple Comparison Test 

Control vs 

Negative Control 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Cone-% 

1.49* 
2.98* 
5.95* 
11.9 
23.8 
47.6 
95.2 

Test 

Sum Squares 

101058 
2430 
103488 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 12602 

Material: Mining Discharge/Runoff 

Source: Rescan 

Station: MC-2 Tox Test 

Alt Hyp MC Trials 

C<T Not Run 

Test Stat Critical 

13.5 2.526 
11.61 2.526 
8.896 2.526 
-0.3506 2.526 
-4.864 2.526 
-12.75 2.526 
-13.94 2.526 

Test Stat 

2 

Mean Square 
14436.86 
86.78571 
14523.64 

Test Stat 

OF 
10 
10 
10 
10 
10 
10 
10 

Critical 

OF 
7 
28 
35 

Critical 

NOEL 

95.2 

MSD 

14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.41 

P-Value 

0.9049 

F Stat 

166.4 

P-Value 

Variances Bartlett Equality of Variance 18.12 18.48 0.0114 
Distribution Shapiro-Wilk W Normality 0.9549 0.9166 0.1492 

Cell Yield Summary 

Cone-% Control Type Count Mean 95% LCL 95% UCL Min 

0 Negative Control 8 80 76.74 83.26 62 

1.49 4 157 151.4 162.6 138 

2.98 4 146.3 143.2 149.3 138 

5.95 4 130.8 126.9 134.6 118 

11.9 4 78 75.17 80.83 68 

23.8 4 52.25 47.08 57.42 35 
47.6 4 7.25 5.883 8.617 4 

95.2 4 0.5 0.2804 0.7196 0 

000-089-170-2 CETIS™ v1.8.0.11 

Report Date: 

Test Code: 

08 Jan-13 17:52 (p 1 of 2) 

12602 1 09-8896-0408 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Deionized Water 

Brine: 

Age: 

Client: Rescan 

Project: 

LOEL TOEL TU PMSD 
>95.2 N/A 1.05 18.0% 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 
<0.0001 Significant Effect 
<0.0001 Significant Effect 
0.9728 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Max Std Err Std Dev CV% 

91 3.03 8.569 10.71% 

173 7.337 14.67 9.35% 

157 4.029 8.057 5.51% 

142 5.121 10.24 7.83% 

85 3.719 7.439 9.54% 

65 6.799 13.6 26.03% 

12 1.797 3.594 49.57% 

0.2887 0.5774 115.5% 

Analyst: __ _ 

%Effect 

0.0% 

-96.25% 

-82.81% 

-63.44% 

2.5% 

34.69% 

90.94% 

99.37% 

~(7/ QA~l3 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-6915-4113 

Analyzed: 08 Jan-13 17:52 

Cell Yield Detail 

Cone-% Control Type Rep 1 

0 

1.49 

2.98 

5.95 

11.9 

23.8 

47.6 

95.2 

Negative Control 82 

162 

138 

142 

82 

65 

4 

Graphics 

180 

160 

140 

120 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Rep2 Rep3 Rep4 Rep5 

77 86 80 84 

155 138 173 

147 143 157 

135 118 128 

77 68 85 

61 35 48 

8 12 5 

0 0 

20 

15 

... 10 .. 
i!E 
iS 
~ .. c:c: 
H c: 

100 _______ .. _____________________ -~e£1: ~u~ _ 

::> 

-5 
80 6 
60 

40 
-10 

20 -15 

-20 
1.49 2.98 5.95 11.9 23.8 47.6 95.2 -2.5 

Conc-0/o 

000-089-170-2 CETIS"TM v1.8.0.11 

Report Date: 

Test Code: 

08 Jan-13 17:52 (p 2 of 2) 

12602 1 09-8896-0408 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Rep6 Rep7 RepS 

62 78 91 

• 
• • • 

• 

• • • 
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 

Ran kits 

Analyst: __ _ ~~ QA- gl3 



APPENDIX E - Rainbow Trout LCSO Toxicity Test Data 



Rainbow Trout Summary Sheet 

Client: Rescan Environmental Start Date/Time: November 28/12 @ 11 00 

Work Order No.: 12603 Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: MC-2 Tox test 

Sample Date: November 24/12@ N/A 

Date Received: 1-)o'\f ~eo emer 26/12 @ 11 00 

Sample Volume: ~.,.. 8 x20L 

Other: N/A 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03}: 12 
Alkalinity (mg/L CaC03}: 7 

Test Organism Information: 

Batch No.: 111412 

Source: Miracle Spings 

No. FishNolume (L): 10/1 OL 

Loading Density: 0.36 
Mean Length ± SD (mm): 35 ± 2 Range: ___ ...:;.3...:;.0_-...;;3;...;;8 ___ _ 
Mean Weight ± SD (g): 0.36 ± 0.04 Range: __ ...;;0;..:..;.3:....:0:....._-...;;0:..:....4.:.;;2;;__ __ 

NaN02 Reference Toxicant Results: 

Reference Toxicant ID: RTNt29 

Stock Solution ID: 12Nt02 

Date Initiated: November 23/12 
96-h LC50 (95% CL): 8.1 (6.1 - 1 0. 7) mg/L NaN02 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV (%): 

5.2 (2.9- 9.4) mg/L NaN02 

34 

Test Results: The 96-h LC50 is incalculable. 

Reviewed by: Date reviewed: 

Version 1.2; Issued January 26, 2011. Nautilus Environmental 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: i\e..Sco....v'- E"'-\1 'troLA-~~v\.. h l Number Fish/Volume: 1 0// ot.-

MC-7_ tc'IC t-~.st 7-d% Mortality: 0:0 Sample I.D. 

W.O.# 
---------------------------------

12 Go~ Total Pre-aeration Time (mins): '"?O 
------------~=--------------

RBT Batch#: li/1/['-- Aeration rate adjusted to 6.5 ± 1 mllmin/L? (Y/N): y 

Date Collected/Time: AJo\l-e~b-£r --z.:{ 112 ©-N/4 
Date Setup/Time: J\Jo\J~l:r<-r 18 /12@ \lOO 

o~F 
Undiluted Sample WQ 

Sample Setup By: 

D.O. meter: 

pH meter: 

Cond. Meter: 

D0-1 

pH-1 

C-1 

Parameters 

Temp oc 
pH 

D.O. (mg/L) 

Cond. (IJS/cm) 

Initial WQ 

t"{.O 
6.C\ 
to.o 

'-l"lO 

Concentration #Survivors Temperature (0 C} Dissolved Oxygen (mg/L) 

J% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

CONT lO tO j!:> ;o t~.o \~.C jli.O 1\ffl '.,,.. /0.0 'l.9 ~.9 'l t qJ~ 

{;.£,~ 10 114- ~ ~ \~.0 \'\.\\ \~.0 1'1. . .0 /'fl' A,~ ig <\.7 4 -~ 'J,~ 

lL? f,o ~, 4;. (o M.O ~-~ {~.0 li.P ''#"'~ ,.B i'll~ q,7 q~ qrf 
"l.; '1 5 3_ 1 \~.0 \\.\,() {~.0 I "(.0 /l.f,O 1t:C ~1 ~.7 9,8_ q,j 
5o fO tO (0 j? t~.o \'\,0 \~\.J l"(p l/.£1, c lD.O t1 '\.C) 9~ q.q 
tDO to jq i ~ 1~.0 \1\•(:) t~~D l "fp 1'-f_P f0.1... !L~ 9_.'9 qR' '1/1 

' 

Initials 6lt6 * """'-'' ... lS6f' ~ )\}r "'- ""- ~f ~ ~Of ....... "' 
WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: Torb,'J &,) "',.J ~ Orc=u .... •rt. Prt' i p,~f-t v----.----r 

· Fish Description at 96? u.)_J.. 1\.JZ--o. ·A v (_Ah. *f!/IW-- oJ..... 

Adjustment 30 minWQ 

/ 1_'{.0 
/ b.g 

/ lo .1,.... 

/ '1'\o 

pH Conductivity 
(IJS/cm) 

0 24 48 72 96 0 96 

?.l ?. \· ·6~ ~~ ?-,\ ··~'I. 4~ 

~0 ll 7.0 '::l--\ '?-\ 71 ""'-:r 
tA 11.\ £~ + .. .o ¢-;I 9S /to 
~,q ~~\ 7,o ~Q ~0 1~6 /&<p 
16q 1.1. 7.1 ~, ~I ttfO 1fi"'(' 

ts l.1 7.1- 1-.'l. '1---l. ~-~~0 'Ki 

~F m )r;f "" "'"' ~OF " 

Other Observations:. __________________________________________________________________________________________________________________________________________________________________ _ 

Reviewed by: ..J... ~ 
Version 2.1; Issued January 26, 2011. 

Date Reviewed: -z;;;vzya'[ 81 '201,3 

Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: Rescan Environmental Start Date/Time: November 30/12@ 1430 

Work Order No.: 12603 Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: MC-2 Tax test 

Sample Date: November 24/12@ N/A 

Date Received: )Jcv .blg~t'9Ffler 26/12 @ 11 00 

Sample Volume: .A1" 8 x 20L 

Other: N/A 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03}: 12 

Alkalinity (mg/L CaC03}: 7 

Test Organism Information: 

Batch No.: 111412 

Source: Miracle Spings 

No. FishNolume (L): 10/1 OL 

Loading Density: 0.38 

Mean Length ± SD (mm): 36 ± 3 Range: ___ ....:.3....;_1_-.....:3;..::.9 ___ _ 

Mean Weight ± SD (g): 0.38 ± 0.08 Range: __ ....:.0.:...:.3c.:.0_-..::..0:...::.5..::..0 __ _ 

NaN02 Reference Toxicant Results: 

Reference Toxicant ID: RTNt29 

Stock Solution ID: 12Nt02 

Date Initiated: November 23/12 

96-h LC50 (95% CL): 8.1 (6.1 - 10. 7) mg/L NaN02 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV (%): 

5.2 (2.9- 9.4) mg/L NaN02 

34 

Test Results: The 96-h LC50 is > 1 00% (v/v). 

Reviewed by: Date reviewed: <Sa(~ZOI3 
Version 1.2; Issued January 26, 2011. Nautilus Environmental 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample I.D. 

W.O.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

D.O. meter: 

pH meter: 

Cond. Meter: 

o -- \ l I f\ 6 C'<. Vt t:: 1"\ V 1 <"" 0 ~( 1-"t C'IA rt"'-

r1 C- 'L t-ox. fe5t 
12 &a-!/ 
II ll.f I -z.. 

!Uove~b<r 2"( 112@ 
\}·l""'l~~· :30 /12 

~t>F 

D0-1 

pH-1 

C-1 

Number FishNolume: 10/ tO L-

7-d% Mortality: t9~ o 
Total Pre-aeration Time (mins): ";0 
Aeration rate adjusted to 6.5 ± 1 mllmin/L? (Y/N): y 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30 minWQ 

Temp oc ll-/.0 / l~.o 
pH l'.S // bft 

D.O. (mg/L) ,o.o / 10·~ 

Cond. (IJS/cm) t.f~ / £of 'i I 

Concentration #Survivors Temperature (0 C) Dissolved Oxygen (mg/L) pH Conductivity · 
(IJS/cm) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 ' 24 48 72 96 0 24 48 72 96 0 96 

CONT \.0 I? 10 lO j~;O ll.ft:::l /If I !J 11·0 I\~.() ~-~ '1J q~t =\,; q,g 7.o '1. \ },\ Zt 7.o C,l ~6 
6:z5 10 ,, '"Y>~ "'q ,~.0 ''jj;) I cf.,J l~.o j!\.0 lO.O ~.~ ~)~ q. "I (~-~ '."C ?J,o ~) 7.o 7.0 6'1. h.e 
lt.S lo /t> ~~~ 9 N(D 11.(/l ( '-ft'6 \~.0 14P lO.l c.·.! ~.8 q.s t\.8 lb.e '+-.\ 110 7,0 7.0 9o- <ts 
~s ID q 0.~ )Yq fl(,O ('1.,0 I'{ ,c. N.O 14.0 \0.\ q g '·¥ '\.~ '\.f. ~.<6 t-p f;\ 7. ( 7.0 l "t; I "IC!J 
6o )0 l? tO lO 1~;0 /4.0 ,.,~ \~.v 1{0 lo.z. qr CL~ q,, ().7 ~S\ ~0 1-l 7. '2--- 7, 7_ Z5'1 z;:r. 
(OD /0 b to \0 l~l.o 14to l'l/.) 1\~.0 Ito \0.1... GJ.f tt.~ q,b ().7 ll:f\ '\;--1\ ~~ 7.1 7,'1 'YLfl "'/tl z 

I 

Initials "- ~ l1BF ~Bf ~ ,.., ~~· ~ ~~ - I"- ~\3r :-£F. l)t(- ,..._ 
~ ~'Yi' ;)~ \t>f .~Br--"\. 

WQ Ranges: T CC) = 15 ± 1; DO (mg/L) = 7.0 to 1 0.3; pH = 5.5 to 8.5 

Sample Description/Comments: . To rto~J cwifli!)\Ct,l"'\\.2~:t f*-c~th+c . 
...-

Fish Description at 96? h.5b o...le've... e;,Vf~ ok. 
' J 

Other Observations: ______________________________________________ _ 

Reviewed by: .J.., ~ , Dale Reviewed: -;J;B, X,. 1!0/Q 

Nautilus Environmental Version 2.1; Issued January 26, 2011. 



APPENDIX F -Daphnia magna LC50 Toxicity Test Data 



Daphnia magna Summary Sheet 

Client: Rescan Environmental Start Date!Time: November 27, 2012@ 0930h 

Work Order No.: 12604 Test Species: Daphnia magna 

Set up by: -=E::..:M:..:.:M:.:...._ ____ _ 

Sample Information: 

Sample ID: MC-2 Tox Test 
Sample Date: Nov 24/12 

Date Received: Nov 26/12 
Sample Volume: 8x20L 

Test Organism Information: 

Broodstock No.: 110712 A+B 
Age of young (Day 0): < 24 hours 
Avg No. young per brood in previous 7 d: 20 
Mortality(%) in previous 7 d: 0 
Days to first brood: 8 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: Dm91 
Stock Solution ID: 12Na02 
Date Initiated: Nov 20/12 
48-h LC50 (95% CL}: 4.2 (3.7- 4.8) g/LNaCL 

Reference Toxicant Mean and Historical Range: -=4~.0::._(:..:::3~.6::._-_4..:..:.~4L) -------"l.g/:..=L~N==a=C=-L-

Reference Toxicant CV (%): ___ ___;;5'------------

Test Results: The 48h LC50 is estimated at 46.7% with 95% confidence limits at 37.6 and 57.8% (v/v). 

Reviewed by: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: l?esron ~'-u.x"\m~o,). Starrbate/Time: l'-)CN :;l""t/\'4 co q&lJ~ 
Sample ID: --l'dd...!:c..=..'daL----------- No. Organisms/volume: _1:..:0::.;/2=:0::..:0:.:.m:..:.L=--------

Test Organism: -=D:..:.·:..:.m:.::a~g.:.:.na~-------
Setup by: __s;E:\'h;;].D.J..!Wl:.+.---------

Work Order No.: -!.l...<J.?uCz20~'-\:L_ ________ _ 

DO meter: D0-1 pH meter: .;..__~....t:P~H:......-1.:.....__~ Conductivity meter: ....;C;_-...;_1 ___ _ 

Concentration Number of 
Live Organisms 

No. 
Temperature 

(OC) 

Rep 

WQ Ranges: T CC) = 20 ± 2; DO (mg/L} = 3.6 to 9.4; pH = 6 to 8.5 

Hardness* Alkalinity* 

Cone. *(m~/L as CaCo3) 

Control (MHW) loO &~ 
Highest cone. 230 40 

Sample Description: elcu.d<t: ~ltN 
:(?;. 

Comments: Batch#: 1/fiil'l~ 7-d previous# young/brood:· 

':···· ·. · .. 

20 . • b~y'Ot 1st Br()od: ·g- Previous 7-d% Mortality: D 

Reviewed by: _j < ~ 
Version 1 .4; Issued January 26, 20~ 

Date reviewed:~-.:,...:.·._· ...,.._ • .;...:-38::::~. _~··.::.:..~.,;:___~~-___s.8J.!..j.....:::.2D=-=-.::...:l3~--
~ Nautilus Environmental 



CETIS Analytical Report Report Date: 
Test Code: 

14 Dec-12 17:32 (p 1 of 1) 

12603 1 1 0-0556-1564 

Daphnia magna 48-h Acute Survival Test Nautilus Environmental 

Analysis ID: 08-0650-0734 Endpoint: 
Analyzed: 14 Dec-12 17:31 Analysis: 

Batch ID: 01-5584-2489 Test Type: 

Start Date: 27 Nov-12 09:30 Protocol: 

Ending Date: 29 Nov-12 11:30 Species: 

Duration: SOh Source: 

Sample ID: 18-1070-4063 Code: 

Sample Date: 24 Nov-12 Material: 

Receive Date: 26 Nov-1211:00 Source: 

Sample Age: 82h Station: 

Spearman-Karber Estimates 

Threshold Option Threshold Trim 

Control Threshold 0 0.00% 

48h Survival Rate Summary 

C-% Control Type Count Mean 

0 Negative Control 1 1 
6.25 1 
12.5 
25 
50 0.4 
100 0 

48h Survival Rate Detail 

C-% Control Type Rep 1 

0 Negative Control 1 

6.25 

12.5 

25 

50 0.4 

100 0 

Graphics 

000-089-184-2 

48h Survival Rate 
Untrimmed Spearman-Karber 

Survival (48h) 

EC/EPS 1/RM/14 

Daphnia magna 

In-House Culture 

6BED26BF 
Water Sample 

Rescan 

MC-2 Tox Test 

Mu Sigma 
1.669 0.04664 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: 

Diluent: 

Brine: 

Age: 

Client: 

Project: 

Mod-Hard Synthetic Water 

<24h 

Rescan 
MMER 

EC50 95%LCL 95% UCL 
46.65 37.64 57.83 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% 
1 0 0 0.0% 

0 0 0.0% 
0 0 0.0% 
0 0 0.0% 

0.4 0.4 0 0 0.0% 
0 0 0 0 

CETIS™ v1.8.4.29 

%Effect A 

0.0% 10 
0.0% 10 
0.0% 10 
0.0% 10 
60.0% 4 
100.0% 0 

Analyst: __ _ 

B 

10 
10 
10 
10 
10 
10 

.Af?:r 
QA~{l3 



Client IZ.o,.,.2,""'f6"""f\-~-----

W.O.#: \~ ~Q)t.{ Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml} of 0.02N Sample 0.01M Total 
Volume HCL/H2S04 used HCLIH2S04 used Total Alkalinity Volume EDTA Used Hardness 

Sample ID Sample Date (ml) to pH 4.5 to pH 4.2 (mg/LCaC03) (ml) (ml) {mg/L CaC03) Technician 

KC-~ ~ .. ~,, )1111. LJP o.s O·t.>? "-to lbt ;;l,3 23D Bnn. 
' S'.o En-.~ 1-o'\~~1 t-..ll""'-l)_"i/\ 2 "'5~ .::Z.'-'5 3.-k- (....,8; ~(;> l <.:>0, 

I 

' ' _;_j ' 
---~-----. ..... ·-- ~~-,.--..... : . 

' ---~ 

' ?. 
; 

... '. ·.'···· , ... j .... .. _, 
; . ; 

-· . . ... ·--.~- "!'!" --. . ~ . 
[ 

'. . - ' 
~ ~. '. ... ; "',-·-

i . 
. ' . . ~ ".~--:- . - .. . .. . 

I 

! ; ··· ... 
' i ' -~ . .., : : l ~ t·~ 

' ·, .. - :·-
! 

... -. .. 

------ L.____ _____ - ----~ ·-- ------------ ~ ----------L_ ---- ---· -

Notes: (1) OtlutPd ·h') tOOVvll _.t..A.Jl_t?. {, !JJa'f:.J?~ 

Reviewed by: A..~/ Date Reviewed: -;:sd...u~ g1 ';201',3 .-- --- -G 
Version 1.0 Issued June 26, 2006 Nautilus Environmental 



APPENDIX G -Chain-of-Custody Forms 



Nautilus Environmental 

I!] British Columbia: 8664 Commerce Court, Burnaby, BC, V5A 4N7 

Sample Collection By: 

Report to: Invoice to: 

Company I Rescan Environmental Rescan Environmental 
Address 11111 West Hasting Street 1111 West Hasting Street 

City/Prov/Postal Code !Vancouver, BC, V6E 2J3 Vancouver, BC, V6E 2J3 

Contact Lesley Shelley or Kelsey Norlund Lesley Shelley or Kelsey Norlund 

Phone 604-689-9460 604-689-9460 
Email lshellev@rescan.com: knorlund@rescan.com 

,:::::::::::::::::::=:=:=·=>=<·=·=·=·· =:=:=:::::::::::::::::::=:=:==:;:::;:::::::::::::::;:::::::::::::::::::::::::::::::=:=:=:=::=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:::::::::::::::.:-:-:·:=:=:= .:.:.:.:.:::=:=============================·=·=·=·=·=·=·=·=·====================··========================:=:.:.:.:.:.:.:.:.:.:.:.: .. ::::::::=:=:=:=:=:=:=:=::::::::::::::::::;:::::=:=·=· 

SAMPLE ID DATE TIME MATRIX 
CONTAINER 

TYPE 

PROJECT INFORMATION SAMPLE RECEIPT 

Client: Total #Containers: 

P.O. No.: Good Condition? 

Shipped Via: Matches Schedule? 

SPECIAL INSTRUCTIONS/COMMENTS: 
Identify sample as Rescan Project# 868-021-01 on invoices 

#OF 
CONTAINERS 

COMMENTS 

RELIQUINSHED ElY (CLIENT) 

Signature: 

Print: 

Company: 

Time/Date: 

RECEIVED BY (COURIER) 

Signature: 

Print: 

Company: 

Time/Date: 

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted. 

Chain of Custody (electronic) 

Signature: .//~ 7~ 

Print: ~J~/e:; Fvetu. /(_, 
companr~ __ IJii_ob_'ti.J5 

Page_ of_ 

6 
0 ._... 
!~ 
::J 

~ 
Q) 
a. 
E 
~ 
""" a. 
·~ 

,Q) 
0::: 

Timeio~te: .Uoue~.:;.J7c-;_ Z-6£-@ if_(}(} 



Burnaby Laboratory 

8664 Commerce 

Court 

Burnaby, BC 

VSA4N7 

Rescan Environmental Toxicity Testing Program 

Final Toxicity Test Report 

Report date: January 15,2013 

Submitted to: 

Rescan Environmental Services Ltd. 

Vancouver, BC 



Dr. Lesley Shelley 

Rescan Environmental 

1111 West Hastings Street, 6th floor 

Vancouver, BC 

V6E 2J3 

January 15,2013 

Dr. Shelley: 

wo #: 12655-659 

Re: Toxicity Testing on Tailing supernatant-Dec2012 (collected on 

December 18, 2012) 

Nautilus Environmental is pleased to provide you with the results of the 

toxicity tests conducted on the sample identified as Tailing supernatant

Dec2012, received on December 18, 2012. Testing was conducted on the 

sample following Environment Canada methods. A summary of the test 

methods and results are provided in the following report. 

Please feel free to contact the undersigned at 604-420-8773 should you have 

any questions or require any additional information. 

Yours truly, 

Nautilus Environmental 

Krysta Banack, B.Sc. 

Laboratory Biologist 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted sub-lethal and acute toxicity tests for Rescan 
Environmental Services Ltd. The sample Tailing supernatant-Dec2012 was collected on 
December 18, 2012 and delivered to the Nautilus Environmental Laboratory in Burnaby, 
BC on December 18, 2012. The sample was transported in three 20-L plastic containers 
and stored in the dark at 4 ± 2°C prior to testing. The temperature of the sample upon 
arrival was 15.9°C.  The following toxicity tests were performed on the sample: 
 
• Ceriodaphnia dubia survival and reproduction 
• 7-d Lemna minor growth inhibition 
• 72-h Pseudokirchneriella subcapitata growth inhibition  
• 96-h Rainbow trout  (Oncorhynchus mykiss) LC50 
• 48-h Daphnia magna LC50 
 
This report describes the results of these toxicity tests. The test results reported herein 
relate only to the sample tested. Copies of raw laboratory data sheets and statistical 
analysis for each test species are provided in Appendices A to E. The chain-of-custody 
form is provided in Appendix F. 
 
2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 1 to 5. Testing was conducted 
according to procedures described by the Environment Canada protocols (2000a, 2000b, 
2007a, 2007b and 2007c).  Statistical analyses for all the tests were performed using the 
software, CETIS (Tidepool Scientific Software, 2012). 
 
2.1 Quality Assurance/Quality Control (QA/QC) 
 
Nautilus follows a comprehensive QA/QC program to ensure that the data generated 
are of high quality and scientifically defensible. Our QA program is designed to ensure 
that all tests are performed in accordance with well-established and approved methods 
(e.g., Environment Canada, US EPA).  
 
To meet these objectives, Nautilus has implemented a number of quality control 
procedures that include the following:  
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• Negative controls to ensure that appropriate testing performance criteria are met; 
• Positive controls to assess the health and sensitivity of the test organisms; 
• Use of appropriate species and life stage to meet the study objectives; 
• Appropriate number of replicates to allow proper statistical analyses; 
• Calibration and proper maintenance of instruments to ensure accurate 

measurements; 
• Proper documentation and recordkeeping to allow traceability of performance; 
• Adequate supervision and training of staff to ensure that methods are followed; 
• Proper handling and storage of samples to ensure their integrity; 
• Procedures in place to address issues that may arise during testing and ensure 

the implementation of appropriate corrective actions; and  
• Rigorous review of data by a registered professional biologist to ensure they are 

of good quality and scientifically defensible prior to releasing to the client. 
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Table 1. Summary of test conditions for the Ceriodaphnia dubia survival and 
reproduction test. 

 
Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 hr old neonates produced within 12 hr 

Test type Static renewal 

Test duration 7 ± 1 day 

Test chamber 20 mL test tube 

Test solution volume 15 mL 

Test concentrations (% sample) Seven concentrations, plus laboratory 
control 

Number of replicates 10 

Control/dilution water 20% Perrier water (hardness 80-100mg/L 
CaCO3) 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Number of organisms/chamber 1 

Feeding Daily, with 0.1 ml Pseudokirchneriella 
subcapitata and 0.05 mL YCT 

Light intensity 100 to 600 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada, 2007a, EPS 
1/RM/21 

Test endpoints Survival and reproduction 

Test acceptability criterion for controls ≥80% survival; ≥15 young per surviving 
control; ≥60% of controls producing three 
or more broods 

Reference Toxicant Sodium chloride 
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Table 2. Summary of test conditions for the Lemna minor growth inhibition test. 

 

Test organism Lemna minor 

Test organism source In-house culture 

Test organism age 7- to 10-day old 
Test type Static 

Test duration 7 days 

Test chamber 250-mL glass containers 

Test solution volume 150 mL 

Test concentrations (% sample) 
Seven concentrations, plus laboratory 
control 

Number of replicates 4 

Control/Dilution water 
Deionized or distilled water with 
nutrients added 

Test solution renewal None 

Test temperature 25 ± 2°C 

Number of organisms/chamber Two 3-frond plants 

Light intensity 3600 to 4400 lux full spectrum light 

Photoperiod Continuous 

Aeration None 

Test protocol 
Environment Canada (2007b), EPS 
1/RM/37 

Test endpoint Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride 
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Table 3. Summary of test conditions for the Pseudokirchneriella subcapitata growth 
inhibition test. 

 

Test organism Pseudokirchneriella subcapitata 

Test organism source In-house culture 

Test organism age 
4- to 7-day old culture in logarithmic 
growth phase 

Test type Static 

Test duration 72 hours 

Test chamber Microplate 

Test solution volume 220 µL 

Test concentrations (% sample) 
Seven concentrations, plus laboratory 
control 

Number of replicates 4 for treatments; 8 for control 

Control/Dilution water Deionized or distilled water 
Test solution renewal None 

Test temperature 24 ± 2°C 

Number of organisms/chamber 10,000 cells/mL 

Light intensity 3600 to 4400 lux 

Photoperiod Continuous 

Aeration None 

Test protocol 
Environment Canada (2007c), EPS 
1/RM/25 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls 
≥ 16-fold increase in number of algal cells; 
CV ≤20%; no trend when analyzed using 
Mann-Kendall test 

Reference toxicant Zinc 
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Table 4.  Summary of test conditions for the 96-h rainbow trout LC50 test. 

 

Test organism Oncorhynchus mykiss 

Test organism source Miracle Springs, BC 

Test organism age Juveniles 
Test type Static 

Test duration 96 hours 

Test solution volume 12 L 

Test concentrations (% sample) Five concentrations, plus laboratory control 

Number of replicates 1 

Control/Dilution water Municipal dechlorinated water 
Test solution renewal None 

Test temperature 15 ± 1°C 

Number of organisms/chamber Ten 

Feeding None 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol 
Environment Canada (2000a), EPS 
1/RM/13 

Test endpoint 96-h LC50 

Test acceptability criteria for controls Survival ≥ 90% 

Reference toxicant Sodium nitrite 
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Table 5.  Summary of test conditions for the 48-h Daphnia magna LC50 test. 
 

Test organism Daphnia magna 

Test organism source In-house culture 

Test organism age < 24 h 
Test type Static 

Test duration 48 hours 

Test chamber 250-mL glass beakers 

Test solution volume 200 mL 

Test concentrations (% sample) Five concentrations, plus laboratory control 

Number of replicates One 

Control/Dilution water 
Moderately-hard reconstituted water 
(hardness 80-100 mg/L)  

Test solution renewal None 

Test temperature 20 ± 2°C 

Number of organisms/chamber Ten 

Feeding None 

Light intensity 400 to 800 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol 
Environment Canada (2000b), EPS 
1/RM/14 

Test endpoint 48-h LC50 

Test acceptability criteria for controls Survival ≥ 90% 

Reference toxicant Sodium chloride 
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3.0 RESULTS 
 
Results of the C. dubia toxicity test are summarized in Table 6.  There were no effects to C. dubia 
survival. Survival ranged from 90 to 100% in all concentrations; the LC50 value was >100%.  
There were reproduction effects to C. dubia. The IC25 and IC50 were 2.4 and 9.8%, respectively.  
 
Results of the Lemna minor growth inhibition test are summarized in Table 7. There were no 
effects to either frond count or dry weight; the IC25 and IC50 were both >97% for frond count 
and dry weight.  
 
Results of the 72-h P. subcapitata test are provided in Table 8. Algal cell density was enhanced in 
all test concentrations relative to the negative control. The IC25 and IC50 values were >95.2%. 
Percent algal cell enhancement in the test concentrations ranged from 35 to 230%. 
 
The 96-h rainbow trout and 48-h D. magna LC50 test results are shown in Table 9 and Table 10, 
respectively. Survival ranged from 90 to 100% in all test concentrations in the rainbow trout test. 
Survival was 100% in all test concentrations in the D. magna test. The 96-h rainbow trout and 48-
h D.magna LC50 were both >100%. 
 
3.1 Quality Assurance/Quality Control 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocol. The test met all control acceptability criteria 
and water quality parameters remained within acceptable ranges specified in the protocol 
throughout the test. Uncertainty associated with this test is best described by the confidence 
intervals around the IC25 and IC50 estimates. 
 
Results of the reference toxicant test conducted during the testing program are summarized in 
Table 11.  Results for this test fell within the acceptable range for organism performance of 
mean and range, based on historical results obtained by the laboratory with this test.  Thus, the 
sensitivity of the organisms evaluated in the reference toxicant test was appropriate.  
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Table 6. Toxicity test results for the Ceriodaphnia dubia survival and reproduction test. 

 

 
LC = Lethal Concentration; IC = Inhibition Concentration; SD = Standard Deviation; CL = Confidence 
Limit. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Concentration (% v/v) 
Mean ± SD 

Survival (%) 
Reproduction 

(No. of Young/Female) 
Control 100 21.0 ± 3.2 

5 90 13.3 ± 3.4 
10 100 10.4 ± 3.7 
20 100 9.6 ± 2.7 
40 100 5.6 ± 2.1 
60 100 3.5 ± 3.1 
80 100 0.0 ± 0.0 
100 100 0.0 ± 0.0 

Test endpoint (% v/v)   
LC50 >100 -- 

IC25 (95% CL)  -- 2.4 (1.7-4.6) 
IC50 (95% CL) -- 9.8 (6.9-21.8) 
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Table 7. Toxicity test results for the Lemna minor growth inhibition test. 

Concentration (% v/v) 
Mean ± SD 

Frond Growth 
(No. of Fronds) 

Dry Weight 
(mg) 

Control   65.5 ± 11.0  7.1 ± 1.0 
1.5 73.0 ± 16.4 7.3 ± 1.4 
3.0 70.5 ± 8.7 7.5 ± 0.7 
6.1 61.8 ± 14.6 6.9 ± 1.3 
12.1 63.0 ± 6.6 7.5 ± 0.6 
24.2 59.8 ± 6.0 6.7 ± 0.5 
48.5 64.0 ± 6.7 7.5 ± 0.8 
97 58.0 ± 8.1 7.4 ± 0.6 

Test endpoint (% v/v)   
IC25  >97  >97 
IC50  >97 >97 

 
IC = Inhibition Concentration; SD = Standard Deviation. 
 
 

Table 8. Toxicity test results for the Pseudokirchneriella subcapitata growth inhibition 
test. 

Concentration (% v/v) Cell Density (x 104  cells/mL) (mean ± SD) Stimulation (%) 

Control 76.2 ± 7.5 -- 
1.5 140.0 ± 9.6 83.6 
3.0 153.3 ± 20.7 101.0 
5.9 145.0 ± 22.1 90.2 

11.9 184.3 ± 14.4 141.6 
23.8 251.3 ± 14.7 229.5 
47.6 172.8 ± 11.5 126.6 
95.2 102.8 ± 9.0 34.8 

Test endpoint (% v/v)   
IC25 >95.2 -- 
IC50 >95.2 -- 

 
IC = Inhibition Concentration; SD = Standard Deviation. 



 

Nautilus Environmental  
WO# 12655-659 

11 

Table 9. Toxicity test results for the 96-h juvenile rainbow trout LC50 test. 

 

Concentration (% v/v) Survival (%) 
Control 100 

6.25 100 
12.5 90 
25 100 
50 100 
100 90 

Test endpoint (% v/v)  

LC50 >100 
 
LC = Lethal Concentration. 
 

 

 

 

Table 10. Toxicity test results for the 48-h Daphnia magna LC50 test. 

 

Concentration (% v/v) Survival (%) 
Control 100 

6.25 100 
12.5 100 
25 100 
50 100 
100 100 

Test endpoint (% v/v)  

LC50 >100 
 
LC = Lethal Concentration. 
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Table 11. Reference toxicant test results. 

 

Test Species 

 
Endpoint Historical Range 

Mean  
(2SD Range) 

 
CV 
(%) Date Setup 

C. dubia 

Survival (IC50):  
2.0 g/L NaCl 

1.8 (1.4 – 2.4) 15 
December 5, 2012 

Reproduction (IC50):  
1.3 g/L NaCl 

1.3 (0.9 – 1.8) 20 

L. minor No. Fronds (IC25): 3.8 g/L KCl 4.4 (3.5 – 5.5) 12 January 2, 2013 

P. subcapitata Growth (IC50): 31.7 µg/L Zn 20.9 (13.6 – 32.3) 32 December 7, 2012 

O.mykiss 
(juvenile) 

Survival (LC50):  
8.1 mg/L NaNO2 

5.2 (2.9 – 9.4) 34 November 23, 2012 

D magna Survival (LC50): 3.9 g/L NaCl 4.0 (3.6 – 4.4) 5 December 18, 2012  
 
LC = Lethal Concentration; IC = Inhibition Concentration; SD = Standard Deviation; CL = Confidence 
Limit. 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample .Information: 

Sample ID: 

Sample Date: 
~~ 1'?1? SU(!Prnatlmt o ~ I Z oec-z.otl.-

Date Received: Ot:c l8l1Z .. 
Sample Volume: :J .- 'tii> 3xaoL 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used :::::8 young on test day 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7 -d LC50 (95% CL): 

7 -d IC50 (95% CL): 

d.o< ,,3=-2.:n 

Start Date/Time: ___..D..,.tl.....,L=...L..\ %,.,{'-'. l ...... ?--~·=o...>~l 'L-::::....t5"""', ::....:h__,___ 
Set up by: _ __...lu........._f>"-'/"""'fWl....,· ......,ro-'-+-, ___ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is 280 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of 215 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 84 ; pH = 6.0 to 8.5 

\1..-05\7-
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

I j'l_ \.'=j-1.4) g/L NaCL CV (%): 

t 1 ~~(_=-'6 ...... ,....._9 -___._,\.'-"~..i..>)go:..::/L:...:..;Nc::..:aC::..=L __ CV (%): 

\5 

Test Results: Survival 

LC50 

IC25 

IC50 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

I 
I 

LfO 

Concentration 

/00 
Concentration 

Hardness* 
Alkalinity* 

* mg/L as CaC03 

Control 

t:t4 
(., 3'' 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

/00 
4t(D ~ 
;2.4 / 

Start Date & Time: \l)e,L \ e J {1.., .(2_ I;J t5~ 
Stop Date & Time: pee,. .;zY IJll e.... j3Q()~ 

Test Species: Ceriodaphnia dubia 

~ Analysts: , J 

Reviewed by: :..J.1l.f' , 
WQ Ranges: T (0 C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Date reviewed: --:~:::::;:;.~-'t'-C£--r-~{~(-3:---

Sample Description: 

Comments: Broodboard Used: /'36'::> I ':t 

Version 1 .2 Issued Jan 26, 2011 Nautilus Environmental 



Client: 
Sample 10: 
Work Order: 

~C[[t() 
1c; (£\r,•)S ') u ()2-' v'.::.\-;;·1\'~ u Q~aol/l.

~ ' ~~ • > 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

··-~t"r<;;;Y 
~> •••.• 

Start Date & Time: \f:>-e C \1) J {'L (p r;;nsb 
Stop Date & Time: Qe< J.H 111< (}..) I':OC,(}""' 

Set up by: \:,\£ i'I f'\f'Y\ 

Da 5 Concentration: Control Concentration: 5 Concentration: 10 
y A 8 C D E F G H I J lnit A 8 C D E F G H I J !nit A 8 C D E F G H I J lnit 

1 -/ .../ / ./ ../ ./ v ./ / v fl'l!tl") ./ v- / •· ./ v V v/ v ../ ltrnWI / 1/ ./ ./ / / V' ,/ v /IH"IlVJ: 
2 J j. 1./ / ./ ./ v v .. / / tl})lrj v· v ,/ / ./ ./ ,/ ....,.. v <./'. f.:rnUJ~ v v v ...., ./ / v v V V i 'H}1V ' 

~ ! .l.f 3 ,/ 3 / ,/ 6 "-\ 3 l:mtr / / .,.. ,/" 1/' 1/' / ,... / / EMVI ./ / __, 1/' ./ .,./ .,./' .,r ,/ ,/ ~J 
4 // i". 4 -/3 / / / / '\.. 'J it.~ ; ~ 'f J .:> l 41/ ~'-- '{' -s .3 ~ ~" 3 ...../ ~ 1- V" ,...., 

5 v if' Y' ~ <'. (,.;. !. b ~ --+ /"' 1- ./ ff'-1- / / / ~ 4 / __ ::;_ r-- -.7 ~ :t ,/ f- ~ / /i<"" ~ ..., 
s t~ J'f m l;j.. IJ. IJ.. !0 ;_; 10 };l ~m ./ ~1 q il ~ 11> JO 10 _9_ ~~ It, ./ -" +- P q 9 6 .r .:· I<Jl 
7 

[-" 

8 

Total ib I.H.. 1"1.1 d-6 ~I) ;}.I lb 1'/ i.ll i.:ll l~n' fO 1; !'f.- ld.~ 18 10 I~ ltd ~~ J't H'IW' lo ~ ' lo 10 ~ (~ Cf + ~- ~ 

Da 5 Concentration: 20 Concentration: 40 Concentration: 60 
y A 8 C D E F G H I J lnit A B C D E F G H I J lnit A B C D E F G H I J !nit 

l-~1~~./~~./-+~v_'~/-+v~/-+~/_.~v-4~v_·~/-'~v~-~~~nM~/~~../~~·~/~v~~v~~v~/-+~v/-+~v-+~v-+~v~£m~~4-v-+i_,/~-~./-4-/-4-../-~~/_·~·-/~v~-~v 1/ em~ ----- 2L\IL 
2 v ~/ __,,.. ,.. ,/ . ..-- .. / -' ./ ....--- IB'Il\11' ,,/ ,.. / _.. / v' ...... ·" v v""'i tlrW1 v v- ,,/ v v v ""' v ..,.. '-"' --mw 
3 _/ lv ./ /"' ./ /./' ./ v v r/FMW / / ./ ,/ ./ ./ / ./ / / ~hA..w ./ ...-- / / .r v V' v ./ r b:wlt-O 
4 -, 'i ./ .. / / /: / Y If / , A.. / < ...-( · ,....~ p; /- ./ ·· r / / .A / / / / /t/ / / /v / /' 

5 / /~-~{ rg'l ~~J~ ~ •1 / A ..--/ ,/ / / :?., / r / r / r- r ,/" / / / / /- / /!"' 
6 ~ -::J.- <;"' ' s ~ f../ 6 ":/-- "" tdL- Ll 3- q I~ ,.1' 7- "3_ cz b 8 [-Mf"' 5 '0 / .s- i. / / / L + IQ 

" 7 
8 ~~- - -

Total to tL ll · t1 rr {o 1-- \.v~ (,Jf!f £1 lt--;JL 4 ~ S ) 1- 5$ ~ !<;. g ~£1- $ ~ 0 S (, 0 0 o 10 t ~ 
10 ~~-----~--------------------------------~---------------------------------, 

IDa 5 Concentration: 80 Concentration:_ _ 100 Concen!@!!Q!l_;_ ____ --r·--.----.---.--.---,---.---
. y A B C D E F G H I J I nit A B~ f D E F G H I J I nit A __ _!!__ C I D E F G H i _ J In it 

I 1 -' ·J 7 1./ / .. / v v' _/ v IArlm / ./ L·/ J / v' / .._,/ v v ~tl'\M I 
' . ../ v' . ·-+----1------' 

2 _.. ~· v " L' " .._. ~/ ~· V :fi'VIW\ \.- V ,... '/ v' v .J/ v 1~\'vWV! 

3 / ./ ./ ./ ..-'- ./ ./ ./ !.~....- ./ b:::m.r'Y ,,- ,/ / / . ./ V' - ..... -- / lrl'l'll': 
4 / ·/ // ~ /r;o-/ / /- /I/\ . .-- / ~+-· L/-+-.c:././+--£-v!L-,·~.c---~-/---+-r-=-+ .r-_y-ll~l\+--+--+----'1---+--+--+---lc--+---+---+-__; 
s / r /' · / / / / / / / 1\. / / / / r /'- / / / /' /I. 

6 7 /' / / ..... / / / / / tLfl / / / / .../ ,/ ;./ v / v ls:mt" 
7 

8 

Total 0 0 0 Q c.J 0 0 v 0 c.? ICJL · .t') 0 0 0 0 _0 0 0 0 \0 ~ . L __ L___ __ _ 

Notes: X = mortality. 

Sample Description: ____ C~'-e.~o...,r'--+1 ,.s~I-"\":J';J-"'-r_r,""'I\"'J.art-'m-'-"u""""(,_,_,,¥' =---------------------
Comments: Total# Young only based on the first 3 Broods. Fourth and subsequent broods no1 included in total count. 

Reviewedby: A.~ . 
Version 2.1 Issued July 29 2009 0 Date reviewed: -=~-~---~(P+J-_61_7-___ _ 

( Nautilus Env1ronmental 



CETIS Analytical Report Report Date: 24 Dec-12 14:29 (p 1 of 2) 

126551 08-1465-5301 Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-6098-4305 
Analyzed: 24 Dec-12 14:27 

Batch ID: 09-3858-3675 

Start Date: . 18 Dec-12 12:15 

Ending Date: 24 Dec-12 13:00 

Duration: 6d 1 h 

Sample ID: 07-4935-5219 

Sample Date: 18 Dec-12 

Receive Date: 18 Dec-1211:20 

Sample Age: 12h (15.9 ·c) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 

EC10 >100 N/A 
EC15 >100 N/A 

EC20 >100 N/A 
EC25 >100 N/A 
EC40 >100 N/A 
EC50 >100 N/A 

6d Survival Rate Summary 

C-% Control Type 

0 Negative Control 

5 
10 
20 
40 
60 
80 
100 

6d Survival Rate Detail 

C-% Control Type 

0 Negative Control 

5 

10 

20 

40 

60 

80 

100 

000-089-184-1 

Endpoint: 6d Survival Rate 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 2CAA40D3 

Material: Water Sample 

Source: Rescan 

Station: Tailings Supernatant Dec 2012 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: Krysta Banack 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Res can 

Project: 

Seed Resamples Exp 95% CL Method 

772293 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 

Calculated Variate(AIB) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 
10 1 1 1 0 0 0.0% 0.0% 10 
10 0.9 0 0.1 0.3162 35.14% 10.0% 9 
10 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 
10 0 0 0.0% 0.0% 10 

Rep 1 Rep 2 Rep3 Rep4 Rep5 RepS Rep7 RepS Rep9 
1 1 1 1 1 1 1 1 

0 

CETIS™ v1.8.4.29 Analyst: __ _ 

B 

10 
10 
10 
10 
10 
10 
10 
10 

Rep 10 

1 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis 10: 19-6098-4305 Endpoint: 6d Survival Rate 
Analyzed: 24 Dec-12 14:27 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-089-184-1 CETIS™ v1.8.4.29 

Report Date: 

Test Code: 

24 Dec-12 14:29 (p 2 of 2) 

126551 08-1465-5301 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: __ _ 

A121 
QA: ~t:{t3 



CETIS Analytical Report Report Date: 

Test Code: 

28 Dec-12 12:34 (p 1 of 2) 

126551 08-1465-5301 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 17-8546-1436 
Analyzed: 28 Dec-12 12:33 

Batch ID: 09-3858-3675 

18 Dec-12 12:15 Start Date: 

Ending Date: 24 Dec-12 13:00 

Duration: 6d 1 h 

Sample ID: 07-4935-5219 

Sample Date: 18 Dec-12 

Receive Date: 18 Dec-1211:20 

Sample Age: 12h (15.9 •q 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 0.2768 0.2162 

IC10 0.6301 0.4791 

IC15 1.081 0.7989 
IC20 1.657 1.188 
IC25 2.393 1.661 
IC40 5.945 3.787 
IC50 9.772 6.855 

Reproduction Summary 

C-% Control Type 

0 Negative Control 

5 
10 
20 
40 
60 
80 
100 

Reproduction Detail 

C-% Control Type 

0 Negative Control 

5 

10 

20 

40 

60 

80 

100 

000-089-184-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 
2030391 

95% UCL TU 

0.4098 361.3 

0.9874 158.7 
1.802 92.48 
2.95 60.34 
4.568 41.79 
11.15 16.82 
21.77 10.23 

Count Mean 

10 21 
10 13.3 
10 10.4 
10 9.6 
10 5.6 
10 3.5 
10 0 
10 0 

Rep 1 Rep2 

16 26 

10 13 

10 8 

10 11 

4 3 

5 6 

0 0 

0 0 

Reproduction CETIS Version: CETISv1.8.4 
Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Krysta Banack 

EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

2CAA40D3 Client: Rescan 

Water Sample Project: 

Rescan 

Tailings Supernatant Dec 2012 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

244 462.5 
101.3 208.7 
55.5 125.2 
33.9 84.19 
21.89 60.21 
8.971 26.41 
4.594 14.59 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

16 26 1 3.162 15.06% 0.0% 
8 18 1.075 3.401 25.57% 36.67% 
6 17 1.185 3.748 36.03% 50.48% 
4 14 0.8589 2.716 28.29% 54.29% 
3 8 0.6532 2.066 36.89% 73.33% 
0 7 0.969 3.064 87.55% 83.33% 
0 0 0 0 100.0% 
0 0 0 0 100.0% 

Rep3 Rep4 RepS Rep6 Rep7 RepS Rep9 Rep 10 
21 23 20 21 16 24 21 22 
8 12 18 10 18 16 14 14 
6 10 16 17 13 9 7 8 
11 11 8 10 7 10 14 4 
4 5 3 7 8 8 6 8 
0 5 6 0 0 0 6 7 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

CETISTM v1.8.4.29 Analyst: __ _ QA~3{f3 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis 10: 17-8546-1436 Endpoint: Reproduction 
Analyzed: · 28 Dec-12 12:33 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-089-184-1 CETISTM v1.8.4.29 

Report Date: 

Test Code: 

28 Dec-12 12:34 (p 2 of 2) 

126551 08-1465-5301 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: __ _ 



 

 

APPENDIX B - Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Client: J.R~e=~:::.l.l~et.::....v'l ______ _ 
Work Order No.: ....~.\..::~'O.~<D...:::S~(D~------

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Ta; fr·Vlj S~.:~pemalMr tkc@o\;:).. 
DeLl <o liZ.. 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA ?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: L('{\, <0~ 
~~~~--------------

Date Initiated: -=J~a~fl.!..l!\A!.l<(){Lj~~~/1...:::.'3> __________ _ 

Start Date: ~~"'")~c "a I I I ~ 
Set up by: ---..!..V-....:.G.::..D:::...._ ______ _ 

7 -d No. of Fronds IC50 (95% CL): ~3~,c&~l3=-:;~Lf'--__.:'1:...:...:' 3~~---------

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): ~ .l( {3S-SS) CV (%): ---~..\..:.::QL..-__ _ 

Number of Fronds Dry Weiqht 

Test Results: IC25 %(v/v) (95% CL) 79+ .,q1 
IC50 %(v/v) (95% CL) /~':f /q:r 

Reviewed by: Date reviewed: -z;-~ !!'-- 2.01(3 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

setup by: 'i.-Lo 
Test Date: iQe t-:1 \ /I 'l. 

Work Order No.: Test Species: .=L.:::.:.em:.::.n:::..a .:.:.:m.::.:.ino::.:.r ______ _ 

Culture Source: 

Test Culture Age: 

Light Intensity Range: _4,_1u.:..:::.>:o"-~--_,S::...CW.::....:....:::......af.J::.;.,t"""'f.-'----

Day 0 1 2 

> sx Growth? (YIN): '-\ l'd f -\ r crvJSJ 

Date Measured: 'Ott.·~ 111'7-

3 4 5 6 7 

Shelf Temp (DC) ~'S,D 'k).---\0 t..f, ,0 dL. .. D 25·0 :<S -D 2.1_.\..() ;:>1.1;-D 
Initials V'b (' - ri!IIIW\ -:rr\ -JUJ JIN '( (~1 

Sample Characteristics Aeration? ~a min 

Temperature (DC) ;;)3,S -;J3,() 
DO (mg/L) b.:i 1,8 
pH ":J,~ 1-.1-
Conductivity (liS) ~t\o it{ (o(o 

Concentration 
Temperature (DC) pH Conductivity (liS) 

-~~ (v~v) Day 0 Day7 DayO Day7 Oh 

Control 
~9.D ~~.o B.~ 9.0 qos 

1.5 
~1.D 'J~.o '8, \ g '\ ~~1--

3.05 
d).() ~S,S 'd , I ca_ L go(n 

6.1 
'-:) ), () ;)S,D ~ .l rL6 CjQ 1-

12.1 
.23.0 jJC),C) 8,\ <c,.~ 9(o:, 

24.2 :<?>.o ds.s G.a Cf,d, \04:2 
48.5 d~.o 'dsS 1~9 q 1 ( '\ 05 
97 

~3.() ~(o.O il!) CO. ·1 1~39 
Initials '().b t,u& 'UJB \J.;{~ 1JI15 

Thermometer: Calibrated Thermometer Cond. Meter: C-1 pH meter: pH-1 

Sample Description: ~ 5~i5/.trf. f:) f"\t.V'C. ~ /wit! it_ ...!:.:_.:_:_ ____ _ 

Comments: 

Reviewed: ___ ..,_)--'--' .. =--~-------''d---- Date Reviewed: 

Version 1.1 Issued May 27, 2008 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet -7-d Frond Counts 

Client: ~0 ca.n . Start Date: iJ?._c 'd \ I!?..-
Sample ID: 1a~~\f'l5'> >'-IQUV\a\v.~ ®eL'dOI'l.. 

Work Order#: __ ..l..:\ ~""'\o""'S~(p'----------
Termination Date: ----'Y>"""'e""'c.."=""-'J..'-"<Q'--1-t_'Z.. _________ _ 

Test set up by: )l..vb 
~~~------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 

'{ Jv(v) Day 0 Day 7 size fronds destruction buoyancy 

Control A 6 0a [.t,{~ 
B ln ~;;{ 
c V1 lflbO / 

./' 

D lo b~ 
1.5 .. A \o !q~ 

B 0 1'6~ 
c It; (n~" 
D /] \!2'1 

3.05 A () ~' 
B \:) 't,~ 
c \n'J 
D IQ ~ 

6.1 A (o S1' 
B ? <Q'\ 
c I It© 
D 0 ~s 

12.1 A lo II(} d-. 
B ~ 11-') 
c (p ll.a~ 
D {n 1~ 

24.2 A \t) '),\ 
B /l c:..~ 
c ll '1-{;V., 
D iJ lr() ~ . ./ 

Comments: 

Reviewed by: 

~ 
oate Reviewedo <3d.wo[ I '31 '2Dl3 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet -7-d Frond Counts 

Client: Start Date: '/).e_CL-;;) 1/ ['1-: 

Sample ID: 

Work Order#: --....l..lll~~--------

"(i-1 ~ .pee_;).)\). Termination Date: _.\f)_,_e..;:..c_;:r:::;).:...:f{)::...)_l_1-_________ _ 

Test set up by:-=-------------

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 
~,~iJ) DayO Day7 size fronds destruction buoyancy 

48.5 A \o t\o '{ID 
B fp lei~ I 
c ~ 1-CJ l 
D t? ~1-

97 A lp 1-~ 
B ~ S:t-
c 0 IS:t 
D b l-0 \ / 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

.. ----

Comments: 

Reviewed by: ~ DateReviewed: ~~ lB1 ?-f>/3 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7 -d Lemna minor Weight Data Sheet 

Client: i\e;s caY! Start Date: \Qe.c S \ II a 
ta1£.1"ds S'-l,f?rm\CV\t ~c:ao\.1. Termination Date: Cec atOII'L 

I «<oS(p 
Sample ID: 

Work Order #: 

B 2 

c 3 
D 4 

A 5 

B 6 

c 7 
D 8 

A 9 

B 10 

c 11 
D 12 

A 13 

B 14 

c 15 
D 16 

A 17 

B 18 

c 19 
D 20 

A 21 

B 22 

c 23 
D 24 

A 25 

B 26 

c 27 
D 28 

Comments: 

Reviewed by: Date Reviewed: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7 -d Lemna minor Weight Data Sheet 

Client: Start Date: Dec Q I /1 J.. 
Sample ID: Termination Date: y)ec__.lCO il :t 
Work Order#: 

B 30 

c 31 

D 32 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: A~~ Date Reviewed: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

02 Jan-13 10:51 (p 1 of 2) 

126561 06-5888-2631 --------------------------------------------------------------------------------
Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 05-8992-4061 Endpoint: 

Analyzed: 02 Jan-13 10:49 Analysis: 

Batch ID: 15-67 49-5061 Test Type: 

Start Date: 21 Dec-12 Protocol: 

Ending Date: 28 Dec-12 Species: 

Duration: 7d Oh Source: 

Sample ID: 12-3999-7929 Code: 

Sample Date: 19 Dec-12 Material: 

Receive Date: 18 Dec-1211:20 Source: 

Sample Age: 48h (15.9 °C} Station: 

Frond Count 
Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

In-House Culture 

49E8DDE9 

Water Sample 

Rescan 

Tailings Supernatant Dec 2012 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: Krysta Banack 

Diluent: APHA 

Brine: 

Age: 7-d 

Client: Res can 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 

3P Cumulative Log-Normal EV [Y=A*(1- ¢1(1og(X/D)/C))] None None Normal [W=1] 

Regression Summary 

lters Log LL AICc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

20 -88.52 183.9 187.4 0.0460 Yes 0.6979 2.621 0.6303 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 9.773 N/A 57.43 10.23 1.741 NA 
IC10 37.11 3.936 124.9 2.694 0.8005 25.4 
IC15 91.31 4.552 423.4 1.095 0.2362 21.97 ().ffi 

IC20 186.7 N/A 1863 0.5355 __ jl_,_O~NA l 
IC25 345 N/A 8726 ~ 0.01146 NA .i )ql/((!v) .·•' 

IC40 1620 N/A .~A/ 0.06172 NA NA 
IC50 4109 --·--N'tA N/A 0.02434 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95%LCL 95% UCL tStat P-Value Decision(a:5%) 
A 68.58 4.556 59.65 77.51 15.05 <0.0001 Significant Parameter 
c 3.673 3.986 -4.14 11.49 0.9213 0.3645 Non-Significant Parameter 
D 4109 17140 -29490 37710 0.2397 0.8123 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Model 358.7055 358.7055 3.496 0.0716 Non-Significant 
Lack of Fit 377.6695 75.5339 5 0.6979 0.6303 Non-Significant 
Pure Error 2597.5 108.2292 24 
Residual 2975.169 102.592 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 5.495 14.07 0.5998 Equal Variances 

Mod Levene Equality of Variance 1.343 2.423 0.2739 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9547 0.9338 0.1951 Normal Distribution 

Anderson-Darling A2 Normality 0.5637 2.492 0.1483 Normal Distribution 

000-089-184-1 CETIS™ v1.8.4.29 Analyst: ____ _ 

PTBS Function 

Off[Y*=Y] 



CETIS Analytical Report Report Date: 02 Jan-13 10:51 (p 2 of 2) 

126561 06-5888-2631 

Lemna Growth Inhibition Test 

Analysis ID: 05-8992-4061 
Analyzed: 02 Jan-13 10:49 

Frond Count Summary 

C-% Control Type 

0 Negative Control 

1.5 
3.05 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 

1.5 

3.05 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

.. 
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.. 

.. 
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.. • : 

.. .. .... .. 
.. • 

000-089-184-1 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

Test Code: 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Calculated Variate 

Count 

4 
4 
4 
4 
4 
4 
4 
4 

Rep 1 

56 

92 

75 

51 

56 

65 

70 

66 

.. 

Mean Min Max Std Err Std Dev 

65.5 56 76 5.5 11 
73 57 92 8.175 16.35 
70.5 59 79 4.349 8.699 
61.75 51 83 7.273 14.55 
63 56 70 3.291 6.583 
59.75 52 65 3.01 6.021 
64 56 70 3.342 6.683 
58 51 66 4.062 8.124 

Rep2 Rep3 Rep4 

76 74 56 

81 62 57 

79 59 69 

83 54 59 

67 59 70 

52 58 64 

56 69 61 

51 51 64 

3P Cumulative Log-Normal EV [Y=A*(1- <l>(log(X/D)/C))] 

.. 

.. .. 

.. 

= ~ 
• 5 

CETIS™ v1.8.4.29 

.. .. .. 

CV% 

16.79% 
22.4% 
12.34% 
23.56% 
10.45% 
10.08% 
10.44% 
14.01% 

I ,I 
I 

Frond COunt 

%Effect 

0.0% 
-11.45% 
-7.63% 
5.73% 
3.82% 
8.78% 
2.29% 
11.45% 

. : .. 

.. 

.. 

.. 
.. .. 
.... .. .. 

.. ...... .. ..· .. .. .. .. .. 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

02 Jan-13 10:51 (p 1 of 2) 

126561 06-5888-2631 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-0156-2030 

Analyzed: 02 Jan-13 10:51 

Batch ID: 15-67 49-5061 

Start Date: 21 Dec-12 

Ending Date: 28 Dec-12 

Duration: 7d Oh 

Sample ID: 12-3999-7929 

Sample Date: 19 Dec-12 

Receive Date: 18 Dec-12 11:20 

Sample Age: 48h (15.9 °C) 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Total Dry Weight-mg 
Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

In-House Culture 

49E8DDE9 

Water Sample 

Rescan 

Tailings Supernatant Dec 2012 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: Krysta Banack 

Diluent: APHA 

Brine: 

Age: 7-d 

Client: Rescan 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 

3P Cumulative Log-Normal EV [Y=A*(1- <l>(log(X/D)/C))] None None Normal [W-1] 

Regression Summary 

lters Log LL AICc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

27 -11.72 30.3 33.84 Yes 1.026 2.621 0.4248 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 1614 N/A 4.63E+09 0.06197 0.00000 .Q--NA' ........., Y..d' 
IC10 39110 N/A N/A NA I 
IC15 336100 N/A N/A NA \ (qt/G!_IJ) 
IC20 1857000 N/A N/A 0.0000538 NA NA 
IC25 8050000 N/A ~ A 0.0000124 NA NA 
IC40 32410000 }!LA.--- N/A 0.0000003 NA NA ) 
IC50 299J9-060 N/A N/A 0.0000000 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL tStat P-Value Decision(a:5%) 

A 7.13 0.4537 6.241 8.019 15.72 <0.0001 Significant Parameter 
c 8.775 51.9 -92.95 110.5 0.1691 0.8669 Non-Significant Parameter 
D 2.99E+09 3.04E+11 -5.9E+11 5.98E+11 0.009865 0.9922 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Model 0 0 0 1.0000 Non-Significant 
Lack of Fit 4.311708 0.862342 5 1.026 0.4248 Non-Significant 
Pure Error 20.17733 0.840722 24 
Residual 24.48904 0.84445 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 5.047 14.07 0.6542 Equal Variances 

Mod Levene Equality of Variance 0.7757 2.423 0.6135 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9663 0.9338 0.4041 Normal Distribution 

Anderson-Darling A2 Normality 0.3929 2.492 0.3811 Normal Distribution 

000-089-184-1 CETIS™ v1.8.4.29 Analyst: __ _ 

PTBS Function 

Off [Y*-Y] 



CETIS Analytical Report Report Date: 02 Jan-13 10:51 (p 2 of 2) 

Test Code: 126561 06-5888-2631 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-0156-2030 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.4 

Analyzed: 02 Jan-1310:51 Analysis: Nonlinear Regression Official Results: Yes 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 

0 Negative Control 4 7.08 6.05 8.42 0.5106 1.021 14.42% 0.0% 

1.5 4 7.32 5.76 8.73 0.676 1.352 18.47% -3.39% 

3.05 4 7.543 6.77 8.18 0.3646 0.7292 9.67% -6.53% 

6.1 4 6.915 5.94 8.85 0.6569 1.314 19.0% 2.33% 

12.1 4 7.46 6.72 8.18 0.3178 0.6356 8.52% -5.37% 

24.2 4 6.713 6.13 7.34 0.2618 0.5235 7.8% 5.19% 

48.5 4 7.5 6.74 8.55 0.3841 0.7681 10.24% -5.93% 

97 4 7.435 6.76 8.05 0.2868 0.5735 7.71% -5.01% 

Total Dry Weight-mg Detail 

C-% Control Type Rep1 Rep2 Rep3 Rep4 

0 Negative Control 6.59 7.26 8.42 6.05 

1.5 8.73 8.12 6.67 5.76 

3.05 8.18 8.15 6.77 7.07 

6.1 5.94 8.85 6.54 6.33 

12.1 6.72 7.74 7.2 8.18 

24.2 6.9 6.13 6.48 7.34 

48.5 7.51 6.74 8.55 7.2 

97 7.74 6.76 7.19 8.05 

Graphics 3P Cumulative Log-Normal EV [Y=A*(1- <P(Iog(X/D)/C))) 
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000-089-184-1 CETIS™ v1.8.4.29 Analyst: __ _ 



 

 

APPENDIX C - Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: Rescan Start Date: December 18, 2012 
----~~~~~~~----

Work Order No.: 12657 Set up by: ____ .....:E::...;C::....;C::....._ __________ _ 

Sample Information: 

Sample ID: Tailing Supernatant 

Sample Date: Dec. 18,2012 

Date Received: Dec. 18,2012 

Sample Volume: 

Test Organism Information: 

Culture Date: December 14, 2012 

Age of culture (Day 0): 4d 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC91a 

Stock Solution ID: 12Zn01 

Date Initiated: Dec. 7,2012 

72-h IC50 (95% CL): 31.7 (27.2- 34.9) 

72-h IC50 Reference Toxicant Mean and Rang<:Le::..:: __ .....:2=.;0::..:·.::..;9,~1:....:3:..:..:.6::....._-3=..::2=.:.·.::...3 _____ cv (%): 32% 

Test Results: Algal Growth 

IC25 o/o(v/v) (95% CL) > 95.2 

IC50 %(v/v){95% CL) > 95.2 

Reviewed by: 
~ 

Date reviewedo ~ (~-t" :ZOL3 

Modified May 8, 2008; Ver. 1.0 Nautilus Environmental 



Client: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

~~~ Setupby: ECC 
------~~-----------

Sample ID: 'T~I,..L-fUE} ~tJ~ Test Date/Time: 

WorkOrderNo.: {"2Ae~1-
·~ 

Test Species: Pseudokirchneriella subcapitata 

Culture Date: bee~ '1 /f"'1-- Age of Culture: 4 d Culture Health: 

Culture Count: 1 f4 ~ 2 14 4 Average: ( fV Culture Cell Density (c1 ): 

v1 = 220,000 cells/ml x S'o ml = ·1-- (""~ qJ...-
(c1) I 4 ~ ""f ( Ot cells/ml 

Time Zero Counts: 1 "2-1 2 U" Average: ____ 2_'3 ___ 'i..lo....,;l~'b:_4_· ---------------

No. of Cells/ml: ?..~ 'f./0 4- Initial Density: # cells/ml + 220 Ill x 10 Ill= [ 0, 4-.._r;raef~(YH--

Concentration Water Quality Measurements 
Microplates rotated 2X per day? 

pH Temp (°C) 

% (v/v) Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control a,:-:r ~~ 12 ..£' z-to ·Zf,o v v v v 

1.5 

"' R} 74-·S v v / t/ 
3.0 ~.''}- ")4Y(' v / v (/ 

5.9 ru::r 1-4·5" v ../ ,/ ~/"" 
11.9 c,.-;; ~~ v v v I 
23.8 "·1 U{ t/ v c/ / 
47.6 fo.(p ~-0 v v v t/ 
95.2 (p~ ·u.o .u Jt ~v v v v / 

. 

""· //. v . /4 /_ 

Initials ~· -·~· ~Vt:/ VN ~ ~ ~· 1"7:71_/ ~ 

Initial control pH: Well 1: -----=&:__·_g--_· __ __ Well2: --~---~----
~-·~ Final control pH: Well 1: __________ _ C,-_(" Well2: --------------

Light intensity (lux): '~ (j, 0 Date measured: 

Sample Description: ~ ~,;;_. 

Comments: 

Reviewed: Date reviewed: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: f?Q..It"i-l Start Date/Time: ~ l ~ ~1")...... l4 3 0 h 
Work Order#: [2-~Si-- Termination Date: ~ k-l )-0'/l-- lf¢Vl 
Sample ID: ~1\JC) SttA,f't:r4Jif11rtJ1' Test set up by: __ _;~:!!:...!::::..!:::.--'---------

%(v/v) 
Concentration Rep Count1 Count 2 

Control A ·c::;c, 
8 ;r~ 
c {p(p 
D .~q 

E ((?,. 
F ~ 
G 4'v 
H ~ 
A ~~ 

1.5 8 \4t 
c 12--.:g 
D lfl 
A f?v(p \ "3S 

3.0 8 {4'3 
c 1 (p~ 
D \¥ 
A i~i j·2~ 

5.9 8 131 
c 1~1--- f6'\ 
D i4-I.P 
A 18'~ 

11.9 8 11-'3 
c !g-O 
D ?rf)(./1 

A #'(' 
23.8 8 7/'34 

c ·zJ,r; 
D 'b{q 
A 1'1-~ 

47.6 8 J..s-<t tv; 
c f)(O. 
D I~ 
A qq 

95.2 8 0\¥ 00(V 
c \0~ 
D \lk 

Comments: 

Reviewed by: A.~ 

Version 1.0 Modified May 8, 2008 

Count 3 Count4 Comments Initials 
~ 

\L 
@!:' ~ 

,v 

Date Reviewed: ---~=8:::....:vt«....:..::...:::::::Cl:.....:CJ.J4(~(:...::6:::,tl--> =!2=0__;1 ...... 3.£.__ __ 

Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Rescan Start Datemme: 18-Dec-12 @1530h 
WO#: 12657 Termination Date: 21-Dec-12 @1535h 
Sample ID: Tailing Supernatant 

Initial Cell Density: 10455 cell/ml 230000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 10454.55 
o/ov/v (x 1 04) (x 1 04) (x 1 04) (x 104) (x 104) (x 104) 

cell/ml 
Control A 76 76 75.0 mean 76.2 

8 73 73 72.0 SD 7.53563 
c 66 66 65.0 cv 9.888688 
D 77 77 76.0 
E 82 82 81.0 
F 74 74 73.0 
G 92 92 91.0 
H 78 78 77.0 

1.48 A 151 151 150.0 
8 144 144 143.0 
c 128 128 127.0 
D 141 141 140.0 

2.95 A 126 135 130.5 129.5 
8 143 143 142.0 
c 168 168 167.0 
D 175 175 174.0 

5.9 A 121 132 126.5 125.5 
8 134 134 133.0 
c 172 181 176.5 175.5 
D 146 146 145.0 

11.9 A 182 182 181.0 
8 173 173 172.0 
c 180 180 179.0 
D 206 206 205.0 

23.8 A 248 248 247.0 
8 234 234 233.0 
c 268 268 267.0 
D 259 259 258.0 

47.6 A 172 172 171.0 
8 158 163 160.5 159.5 
c 189 189 188.0 
D 173 173 172.0 

95.2 A 99 99 98.0 
8 92 96 94 93.0 
c 108 108 107.0 
D 114 114 113.0 



CETIS Analytical Report Report Date: 27 Dec-12 13:47 (p 1 of 2) 

12657119-6164-9329 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 12-9795-5553 
Analyzed: 27 Dec-12 13:44 

Batch ID: 

Start Date: 

00-3591-5152 

18 Dec-12 

Ending Date: 21 Dec-12 

Duration: 72h 

Sample ID: 08-5203-2975 

Sample Date: 18 Dec-12 

Receive Date: 18 Dec-12 

Sample Age: N/A 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: Tailing Superna-\~ 
Material: Mining Discharge/Runoff 

Source: Rescan 

Station: 

Seed Resamples Exp95% CL 

2.007E+09 200 Yes 

Method 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Deionized Water 

Brine: 

Age: 

Client: Rescan 

Project: 

Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

Control Trend Mann-Kendall Trend 12 0.1788 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 52! 51.51 53.87 1.907 1.856 1~2) 
IC10 ~57. 7 55.72 60.94 1.731 1.641 1.795 

IC15 6~63 60.26 68.9 1.572 1.451 1.659 / ct<!~L--
IC20 70.07 65.16 77.86 1.427 1.284 1.535 

' IC25 17.15 70.44 87.95 1.296 1.137 1.42 

IC40 >95.2 N/A N/A <1.05 N/A N/A 

IC50 >95.2 N/A N/A <1.05 N/A N/A 

Cell Yield Summary Calculated Variate 
_,_~---·~------------

Cone-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 

0 Negative Control 8 76.25 65 91 2.664 7.536 9.88% 0.0% 
1.49 4 140 127 150 4.813 9.626 6.88% -83.61% 
2.98 4 153.3 130 174 10.36 20.71 13.51% -101.0% 
5.95 4 145 126 176 11.05 22.11 15.25% -90.16%. 
11.9 4 184.3 172 205 7.181 14.36 7.8% -141.6% 
23.8 4 251.3 233 267 7.33 14.66 5.84% -229.5% 
47.6 4 172.8 160 188 5.764 11.53 6.67% -126.6% 
95.2 4 102.8 93 113 4.479 8.958 8.72% -34.75% 

Cell Yield Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 RepS 
0 Negative Control 75 72 65 76 81 73 91 77 
1.49 150 143 127 140 

2.98 130 142 167 174 

5.95 126 133 176 145 

11.9 181 172 179 205 

23.8 247 233 267 258 

47.6 171 160 188 172 
95.2 98 93 107 113 

000-089-170-2 CETIS™ v1.8.0.11 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis 10: 12-9795-5553 Endpoint: Cell Yield 
Analyzed: 27 Dec-12 13:44 Analysis: Linear Interpolation (ICPIN) 

Graphics 

300 
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0 • • ~ ~ 

Conc-0/o 

000-089-170-2 CETIS™ v1.8.0.11 

Report Date: 

Test Code: 

27 Dec-12 13:47 (p 2 of 2) 

12657119-6164-9329 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-6261-9912 
Analyzed: 27 Dec-12 13:43 

Batch ID: 

Start Date: 

00-3591-5152 

18 Dec-12 

Endpoint: Cell Yield 
Analysis: Parametric-Two Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Ending Date: 21 Dec-12 Species: Pseudokirchneriella subcapitata 

Duration: 72h Source: In-House Culture 

Sample ID: 08-5203-2975 Code: Tailing Supern~ 
Sample Date: 18 Dec-12 

Receive Date: 18 Dec-12 

Sample Age: N/A 

Material: Mining Discharge/Runoff 

Source: Rescan 

Data Transform Zeta 

Untransformed 0 

Equal Variance t Two-Sample Test 

Control vs 
Negative Control 

Auxiliary Tests 

Attribute 
Control Trend 

ANOVA Table 

Cone-% 
1.49* 
2.98* 
5.95* 
11.9* 
23.8* 
47.6* 
95.2* 

Test 

Station: 

Alt Hyp MC Trials 

C<T Not Run 

Test Stat Critical 
12.67 1.812 
9.689 1.812 
8.224 1.812 
17.49 1.812 
27.99 1.812 
17.66 1.812 
5.417 1.812 

Test Stat 
12 

Source Sum Squares Mean Square 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

Cell Yield Summary 

99719.05 
5331.25 
105050.3 

Test 

14245.58 
190.4018 
14435.98 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Cone-% Control Type Count Mean 

0 Negative Control 8 76.25 

1.49 4 140 

2.98 4 153.3 

5.95 4 145 

11.9 4 184.3 

23.8 4 251.3 

47.6 4 172.8 

95.2 4 102.8 

Test Stat 
7.554 
0.9761 

95% LCL 

73.38 

136.3 

145.4 

136.6 

178.8 

245.7 

168.4 

99.34 

OF 
10 
10 
10 
10 
10 
10 
10 

Critical 

DF 

7 
28 
35 

Critical 

18.48 
0.9166 

95% UCL 

79.12 

143.7 

161.1 

153.4 

189.7 

256.8 

177.1 

106.2 

NOEL 

<1.49 

MSD 

9.122 
14.4 
15.15 
11.19 
11.33 
9.904 
8.867 

P-Value 

0.1788 

F Stat 

74.82 

P-Value 

0.3735 
0.6145 

Min 

65 
127 

130 

126 

172 

233 

160 

93 

000-089-170-2 CETISTM v1.8.0.11 

Report Date: 

Test Code: 

27 Dec-12 13:47 (p 1 of 4) 

12657119-6164-9329 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Deionized Water 

Brine: 

Age: 

Client: Rescan 

Project: 

LOEL TOEL TU PMSD 

1.49 N/A >67.11 11.6% 

P-Value Decision(a:5%) 
<0.0001 Significant Effect 
<0.0001 Significant Effect 
<0.0001 Significant Effect 
<0.0001 Significant Effect 
<0.0001 Significant Effect 
<0.0001 Significant Effect 
0.0001 Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Max Std Err Std Dev CV% 
91 2.664 7.536 9.88% 

150 4.813 9.626 6.88% 

174 10.36 20.71 13.51% 
176 11.05 22.11 15.25% 

205 7.181 14.36 7.8% 

267 7.33 14.66 5.84% 

188 5.764 11.53 6.67% 

113 4.479 8.958 8.72% 

Analyst: __ _ 

%Effect 

0.0% 

-83.61% 

-101.0% 

-90.16% 

-141.6% 

-229.5% 

-126.6% 

-34.75% 

.Q:r 
QA~t3{13 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-6261-9912 Endpoint: Cell Yield 
Analyzed: 27 Dec-12 13:43 Analysis: Parametric-Two Sample 

Cell Yield Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 RepS 

0 Negative Control 75 72 65 76 81 

1.49 150 143 127 140 

2.98 130 142 167 174 

5.95 126 133 176 145 

11.9 181 172 179 205 

23.8 247 233 267 258 

47.6 171 160 188 172 

95.2 98 93 107 113 

Graphics 
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Cone-% 

000-089-170-2 CETISTM v1.8.0.11 

Report Date: 

Test Code: 

27 Dec-12 13:47 (p 2 of 4) 

12657119-6164-9329 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Rep6 Rep7 RepS 

73 

• 
• 
-2.0 -1.5 

91 77 

• 

• 
•• 

• •• 

-1.0 -0.5 0.0 0.5 LO 1.5 2.0 2.5 

Ran kits 

Analyst: __ _ 

O:r 
aA~lo{t3 



CETIS Analytical Report Report Date: 27 Dec-12 13:47 (p 3 of 4) 

Test Code: 12657119-6164-9329 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-9876-8619 Endpoint: Cell Yield CETIS Version: CETISv1.8.0 

Analyzed: 27 Dec-12 13:43 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 00-3591-5152 Test Type: Cell Growth Analyst: 

Start Date: 18 Dec-12 Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water 

Ending Date: 21 Dec-12 Species: Pseudokirchneriella subcapitata Brine: 

Duration: 72h Source: In-House Culture Age: 

SampleiD: 08-5203-2975 Code: Tailing Supernat'Utt Client: Rescan 

Sample Date: 18 Dec-12 Material: Mining Discharge/Runoff Project: 

Receive Date: 18 Dec-12 Source: Rescan 

Sample Age: N/A Station: 

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

Untransformed 0 C>T Not Run 95.2 >95.2 N/A 1.05 28.0% 

Dunnett's Multiple Comparison Test 

Control vs Cone-% Test Stat Critical OF MSD P-Value Decision(a:5%) 

Negative Control 1.49 -7.544 2.526 10 21.35 1.0000 Non-Significant Effect 

2.98 -9.113 2.526 10 21.35 1.0000 Non-Significant Effect 
5.95 -8.136 2.526 10 21.35 1.0000 Non-Significant Effect 
11.9 -12.78 2.526 10 21.35 1.0000 Non-Significant Effect 

23.8 -20.71 2.526 10 21.35 1.0000 Non-Significant Effect 

47.6 -11.42 2.526 10 21.35 1.0000 Non-Significant Effect 

95.2 -3.136 2.526 10 21.35 1.0000 Non-Significant Effect 

Auxiliary Tests 

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

Control Trend 12 0.1788 Non-significant Trend in Controls 

ANOVA Table 

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

Between 99719.05 14245.58 7 74.82 <0.0001 Significant Effect 

Error 5331.25 190.4018 28 
Total 105050.3 14435.98 35 

Distributional Tests 

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

Variances Bartlett Equality of Variance 7.554 18.48 0.3735 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9761 0.9166 0.6145 Normal Distribution 

Cell Yield Summary 

Cone-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

0 Negative Control 8 76.25 73.38 79.12 65 91 2.664 7.536 9.88% 0.0% 

1.49 4 140 136.3 143.7 127 150 4.813 9.626 6.88% -83.61% 

2.98 4 153.3 145.4 161.1 130 174 10.36 20.71 13.51% -101.0% 

5.95 4 145 136.6 153.4 126 176 11.05 22.11 15.25% -90.16% 

11.9 4 184.3 178.8 189.7 172 205 7.181 14.36 7.8% -141.6% 

23.8 4 251.3 245.7 256.8 233 267 7.33 14.66 5.84% -229.5% 

47.6 4 172.8 168.4 177.1 160 188 5.764 11.53 6.67% -126.6% 

95.2 4 102.8 99.34 106.2 93 113 4.479 8.958 8.72% -34.75% 

000-089-170-2 CETIS™ v1.8.0.11 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-9876-8619 
Analyzed: 27 Dec-12 13:43 

Cell Yield Detail 

Cone-% Control Type Rep 1 

0 Negative Control 75 

1.49 150 

2.98 130 

5.95 126 

11.9 181 

23.8 247 

47.6 171 

95.2 98 

Graphics 

300 

250 

!! 200 • !1! 
>-

~ 
150 

100 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep2 Rep3 Rep4 RepS 

72 65 76 81 

143 127 140 

142 167 174 

133 176 145 

172 179 205 

233 267 258 

160 188 172 

93 107 113 

35 

30 

25 

i 20 

~!!! 15 

!~ 
"" 10 
H 

" :::1 

·5 

-10 

so - - - - - - - - -- - ·- - - - - -· - - - - - - - - - - -· -Reject Nuif - -15 

-20 

-25 
1.49 2.98 5.95 11.9 23.8 47.6 95.2 -2.5 

Conc-0/o 

000-089-170-2 CETIS™ v1.8.0.11 

Report Date: 

Test Code: 

27 Dec-12 13:47 (p 4 of 4) 

12657119-6164-9329 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Rep6 Rep? RepS 

73 91 77 

• 

• 
•• 

• •• 
• 

• 
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 

Ran kits 

Analyst: __ _ 



 

 

APPENDIX D – Rainbow Trout LC50 Toxicity Test Data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Rescan 

12658 

Tailings Supernatant Dec 2012 

December 18/12 @ N/A 

December 18/12 @ 1120 

3x20L 

N/A 

Start Date/Time: December 20/12@ 1100 

Test Species: Oncorhynchus mykiss 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 12 

Alkalinity (mg/L CaC03): 7 

Test Organism Information: 

Batch No.: 111412 

Source: Miracle Spings 

No. FishNolume (L): 10/12L 

Loading Density: 0.50 

Mean Length ± SD (mm): 38 ±4 Range: ___ .::.:32=---..:..43:::..._ __ _ 

Mean Weight ± SD (g): 0.61 ± 0.16 Range: __ ....::0~.3:..::8:..__-..:::.0:..:.. 7..:::.9 __ _ 

NaN02 Reference Toxicant Results: 

Reference Toxicant ID: RTNt29 

Stock Solution ID: 12Nt02 

Date Initiated: November 23/12 

96-h LC50 (95% CL): 8.1 (6.1 - 10. 7) mg/L NaN02 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV (%): 

5.2 (2.9- 9.4) mg/L NaN02 

34 

Test Results: The 96-h LC50 is > 1 00% (v/v). 

Reviewed by: Date reviewed: 

Version 1.2; Issued January 26, 2011. Nautilus Environmental 



Client/Project#: 

Sample I.D. 

W.O.# 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

t<2~ Number FishNolume: 

~~(!r J'~ ,.~t,yf 1k<_ )o12_ 7-d% Mortality: 

12 6'b-5 f Total Pre-aeration Time (mins): 

10/ I 'L 
o .. CJo 

:5:::. 
RBT Batch#: 11 1 '-fl 1.. Aeration rate adjusted to 6.5 ± 1 mllmin/L? (Y/N): 

..... u-~-'--'t1:.....,.1.;,.;_(=t.. 
"t.b 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

D.O. meter: 

pH meter: 

Cond. Meter: 

~ .._,i.Jt2.. e /laa'-
~~r-,' 

D0-1 

pH-1 

C-1 

Undiluted Sample WQ 
Parameters Initial WQ 

Tempoc I if . .t:> 

pH b.ic, 
D.O. (mg/L) ;._,.;:::) 

Cond. (IJS/cm) b<;'3 

Concentration #Survivors Temperature (0 C} Dissolved Oxygen (mg/L) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 

~ \0 (0 IJ o fU f<t.O \'1..0 (1.(,.0 

0.1-; \0 10 /O IO !"(;: r~.o /l.t.JD 

'L 17 \0 0 !D 9 "'~ ({0 /YP 

2.-~ \o jt? 10 ;o l'f.P t~.o /l.(p 

so \f) 10 /!:) 10 l<.f;:> 1~.0 l '(~/i!J 

\Oo 10 10 fo .~ 1"1-c ll~.o L'fo 
'~. 
~· ...... \. 

~Initials __ ~~v ,..._ _"1_ {1'11\1 .1"-__ bfzr "-

WQ Ranges: T (0 C) = 15 ± 1; DO (mg/L) = 7.0 to 1 0.3; pH = 5.5 to 8.5 

Sample Description/Comments: 

Fish Description at 96? 

OJ«.~~ ,.-7 

.n~~ lbi'>L offiu . 
J 

72 96 0 24 48 72 96 
ll(..,t 146 j-:..1-" 9,? l-.~ 11- ~.~ 

(':f.f' llL15 lie) ·l 'l.L 1J '1'1 '• 'LS 
I !.tAl" ILI,S 1(),0 )/> '1t~ '?,} <t;S 
,...,,.,. l'l:S /tJ.o q,;r g/r ~.'1 q,~ 

~..,~ ILl ;iS ~~ ~s! C[J lt.-1 ~.8" 
("(p \1.1;5 q,, '1(0' czz ~ ! er." 

""-- " -~ 
.- A 6'nM --'--· 

I 

Adjustment 30 min WQ I 

/ I <t.- : 

/ =hi ! 

(/ c, ,J 

/ (:.9f 
' 

pH Conductivity 
(IJS/cm) 

0 24 48 72 96 0 96 

(,,1 rJ.O (;,:q 6-f ~.-::r 5~ ::5"\ 

::Jt"' 7.~ G-:f l..-.~ "·P-1 (:..&' qo, 
~-~ 7.1 A-? ~t !,,q {2.\f 15\ 

1--0 rz6 ";t-,1 {," q ~.4 ~ ;2.t3 

::t.~ 7.' '1_ \;) (,.} ~.I 3.1'2.- '3ttt> 

~ 7."' ~v :.}.o ~.I C:. 1 I 7-ll 

A. )\)f - "" E.fl'\11-\ ""l -e:MIYl 

I 
I 
I 

i 

I 

Other Observations: ______________________________________________ _ 

Reviewed by: -r{. ~ 
Version 2.1; Issued January 26, 2011. 

oate Reviewed: ~( t<f/201 7-

Nautilus Environmental 



 

 

APPENDIX E – Daphnia magna LC50 Toxicity Test Data 



Daphnia magna Summary Sheet 

Client: ~on :f"D\JirDI)trentr:.l\ 
~ \U.59 

Start Daterrime: 2eL ~.\11 jl Q) oqt..tSb 
Work Order No.: Test Species: ---=D~a:~::.Ph:..:.:n..:..:.;ia~m:.:ag;;z;n.:.:a:....._ __ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Te{lltngs S.no:x:xnt Oe{ J.t:J.:;A 
Dec \&/!]-< 

ne~ ' a-11 z_... a.) "201o 
·3xd.Clk 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): < 24 hours 

Avg No. young per brood in previous 7 d: 

Mortality(%} in previous 7 d: 

Days to first brood: 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL}: g/LNaCL 

Set up by: __;Ellw..Uhrl:..~.~bf\..E..+-----

Reference Toxicant Mean and Historical Range: 'I. 0 L 3, k Lt . '-' ) g/L NaCL 

Reference Toxicant CV (%}: 

Test Results: The Lf ~-h LC so 1 s. > 1 oo% ( vtv) . 

Reviewed by: Date reviewed: ~ 1'1,; ZJ/..3 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 12e.:sca.v Start Date/Time: Oec 0 \/l!J C{ J 1{46 ~ 
Sample ID: 121-., ~,·;~~~-\-· No. Organisms/volume: --...:1~0::.:/2:.:0:.::0.:.:.m:.=L=-----------

Work Order No.:_...~..L~I<k-=.J..Jd.--l.-4..~o'-"cE:l-.,l....L.....\-------
ewwY\ 

Test Organism: ..::D:.:.·:.:.:m:.:::a;;z.gn:..::a:::..._ _______ _ 

Set up by: E\11\ M 
I 

DO meter: D0-1 pH meter: __ ..~:P..:...:H=--1.:...__ __ Conductivity meter: ....::C:...-..:...1 ___ _ 

% (v/v) 

100 

Temperature 
CC) 

WQ Ranges: T CC) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Hardness* Alkalinity* 

Cone. *(m~/L as CaCo3) Temp (0 C) 

Control (MHW) \(")0 1-6 DO (mq/L) 

Highest cone. ~L() 2.£.-\ pH 

Cond (uS/em' 

Sample Description: . c~eo t 1 sll~htl"j t!A61 tik<-:( . 

Dissolved oxygen 
(mg/L) 

pH 

lnitiaiWQ Adiustment 

lq,() 

"'t• I 

-:JI ----c,q?, ~ 

Conductivity 
(IJS/cm) 

AdiustedWQ 

~ 
~ 

Comments: Batch#: l.itiol ~ · 7-d previous# young/brood: d..\ Day of 1st Brood: 10 Previous 7-d% Mortality: Q 

Reviewedby: ,.{,~ 
Version 1.4; Issued January 26, 2011 

Date reviewed: ___ ..,!,-;-_)Lo=-vu.{.-:....:::Cl:...:(1:..-;rt-....:{~:-~.,au-tti:'-.:!::E:..:nv=-iro-:m-=:=-nt-al-



Client: ILeQ:oa Ent ,,11£\Me~~\ 

W.O.#: I;,:( C/SS /tl(.,S q 
; 

Hardness and Alkalinity Datasheet 

Alkalini Hardness 

Volume of 
(ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
HCLIH2S04 HCLIH2S04 Total Alkalinity Volume EDTA Hardness 

Sample Date used to pH 4.5 used to pH 4.2 (mg/LCaC03) (ml) Used (ml) (mg/L CaC03) Technician 

i.S ~~ 

~-"" 
3. 

~~---

Notes: CD l?t\t..t\p~:~ -4D toom.l u .... J 0.1. CuM~ 

Reviewed by: A.~ 
3 

Date Reviewed: -zs-a Wk"l1 I~ tJ..O J3 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX F - Chain–of-Custody Forms 



Nautilus Environmental Chain of Custody (electronic) 

~British Columbia: 8664 Commerce Court, Burnaby, BC, V5A 4N7 

Date Page_ of_ 

Sample Collection By: ANALYSES REQUIRED 

Report to: Invoice to: *' 5: ..... e ..... 
en 

(j) 
en 0> (j) 2 0 Company Rescan Environmental Rescan Environmental 2 2 Q) 

c: c: .l!l ..... ~ ~ 
Address 1111 West Hasting Street 1111 West Hasting Street ~ 

0 0 "2- ~ "iii t5 :p ~ :0 "iii ..c: 
City/Prov/Postal Code Vancouver, BC, V6E 2J3 Vancouver, BC, V6E 2J3 :0 ::J (.) 

]1 :J 
ro "0 :c "§ ..c: -ro 

Contact Lesley Shelley or Kelsey Norlund Lesley Shelley or Kelsey Norlund ·;:;: e .!: Cl) ]1 
2 ..... 

0. 2 
Q) e ~ 

..c: ro ::J 0. 
Phone 604-689-9460 604-689-9460 >. ~ :::::: ::J () 

E ..c -.. -~ () ro 
E "iii e ro ro Q) 

Email lshelley@rescan.com; knorlund@rescan.com > Q) 
Q) -~ 0> c: "5 c: I-

..... ..t:: 0> a. :::::::;:::::::;:;:;:;:;:;:::::::::::::::::::;:;:;:;:;:::::::::;:;:;:;:;:;:::::::::::::::::::::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::::::::::::::::::::::::·:::::::::::::::::::::::::;:;:;:;:;:;:;:;:;:;:;:;:;:;:::::::::::::;:;:;:;:;:;:::::::::;:;:;:;:;:;:;:;:;:;:;:::::::::;:;:;:;:;:;:;:;:;:::::::::::::;:;:;:;:;:;:;:;:;:;:;:;:::::::::=:;:;:;:;:;:::::::::;:;:;:;:;:::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: "5 0 ro ::J 0 f: ..... 
_g en . s :5<: 

..... E "(i.j 
ro E .g 5: ·c: 0 

5: ·c: 0 Q) 
Cll ..c ..c: 0::: CONTAINER #OF 0 ..c: c: ::J c: 0. 

SAMPLE ID DATE TIME MATRIX COMMENTS ..c 0. 
E 

Q) 
-~ ro 

TYPE CONTAINERS c: ro Q 0 
-~ "0 Q) 

0 ...,J ..c ..... 
-~ ..c: ..c: 

"0 "0 I I 00 I 
0 

I N (0 
r-- r-- r-- 0> -.r 

1 Tailing supernatant-Dec2012 T/4.-c. I "Pit'-' Water ~l., ~ X X X X X IS"-'1 
2 

3 

4 \... ~ &- ·~ ~-
5 ~ k? 7 _\.:1 .,Sr 

6 IJ ~ 't": '( ·~ ~ 
7 ~~ ": l~~ 

~ ~ 
8 ~ ~ ~ ~ t_ - - - -
9 ' 

10 ~ 
PROJECT INFORMATION SAMPLE RECEIPT RELIQUINSHED BY (CLIENT) ::> RELIQUINSHED BY (COURIER) 

Client: Total# Containers: Signature: Signature: 

P.O. No.: Good Condition? Print: Print: 

Shipped Via: Matches Schedule? 
Company: Company: 

Time/Date: Time/Date: 

SPECIAL INSTRUCTIONS/COMMENTS: RECEIVED BY (COURIER) RECEIVED BY (LABORATORY) 

Identify sample as Rescan Project # 868-16-25-03 on invoices 
Signature: Signature: ~· 

Print: Print: 

Company: Company: ~~ 

Time/Date: Time/Date: ~~~/1>- ll?-0 h 
Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted. 



8664 Commerce BC V5A 4N7 

Ms. Lesley Shelley 
Rescan Environmental Services Ltd. 
1111 W. Hastings Street, 6th floor 
Vancouver, BC 
V6E 2J3 

December 17, 2012 

Dear Ms. Shelley: 

WO#: 12539-540 

Re: Toxicity testing on the sample identified as PP Effluent Tox test 1 
(Collected on October 28, 2012) 

Nautilus Environmental is pleased to provide you the results ofthe 96-h LC50 rainbow 
trout and the 48-h LC50 Daphnia magna toxicity tests on the above sample, received on 
October 29, 2012. Testing was conducted according to Environment Canada 1/RM/13, 
(Second Edition, 2000, with May 2007 amendments) and 1/RM/14, (Second Edition, 
2000) protocols. By the client's request, the sample's initial pH of 9.0 was adjusted to 
7.3 and 8.5 for rainbow trout and D. magna, respectively. The results of these tests are 
provided in the tables below and are based on the appended data. All other acceptability 
criteria outlined in the Environment Canada protocols were met. 

Table A. Results for the 96-h rainbow trout test. 

SampleiD Collection Date and Time 96-h LCSO (%v/v)1 

PP Effluent Tox test 1 October 28, 2012@ 0200h >100 

Table B. Results for the 48-h D. magna tests. 

SampleiD Collection Date and Time 
48-h LCSO (%v/v) [with 
95% confidence limits]1 

PP Effluent Tox test 1 October 28, 2012 @ 0200h 16.5 (14.5 -18.8) 
1 Results relate only to the samples tested. 

Please feel free to contact the undersigned at 604-420-8773 should you have any 
questions or require any additional information. 

Yours truly, 

Nautilus Environmental 
~F~. 

Jacob Frank, B.Sc. 
Laboratory Biologist 



Rainbow Trout Summary Sheet 

Client: Rescan Environmental Start Date!Time: __ O=ct::..::.o.:;.be;:;.;r....:3:....:1~/1.:..::2:....:@~1.:....:5:....:4:..;:;5 __ 

Work Order No.: 12539 Test Species: _ ___;_O_nc_o_r;~hy._n--'c_h"'-us-'---'m"'"y_ki..;;..ss;;..._ __ 

Sample Information: 

Sample ID: PP Effluent Tox Test 1 

Sample Date: October 28/12 @ 0200 

Date Received: October 29/12 @ 1300 

Sample Volume: 2 x20L 

Other: N/A 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 11 
Alkalinity (mg/L CaC03): 11 

Test Organism Information: 

Batch No.: 092512 

Source: Miracle Spings 

No. FishNolume (L): 1 0/15L 

Loading Density: 0.49 

Mean Length ± SD (mm): 41 ± 4 Range: ___ ....;;;3...;.5_-_4....;;;8 ___ _ 

Mean Weight ± SD (g): 0.73 ± 0.21 Range: __ .....:0;.;:...4..:..::2;;..._-_1;.;:_.1.;_:9;__ __ 

NaN02 Reference Toxicant Results: 

Reference Toxicant ID: RTNt27 

Stock Solution ID: 12Nt01 

Date Initiated: October 1 0/12 

96-h LC50 (95% CL): 8.1 (6.1 - 1 0. 7) mg/L NaN02 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV (%): 

5.0 (3.0- 8.4) mg/L NaN02 

30 

Test Results: The 96-h LC50 is >1 00% (v/v) 

Reviewed by: Date reviewed: /'1 fN • 3 o /1 ~ 
---~---~,~--

Version 1.2; Issued January 26, 2011. Nautilus Environmental 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample I.D. 

W.O.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

D.O. meter: 

pH meter: 

Cond. Meter: 

Res~Vl Env1'tolllt"1.-c~~ I 
Pf' E.rfl-.>evt:f Tox. -1-es+ l 

12 GJ4 

09Z&l 'L 

CC+oher '2..~ /12@ 0'"2...00 

Dc+o ber S l /12@ I~~; 
~BF 

D0-1 

pH-1 

C-1 

Number FishNolume: 10//C? 
----------~~-------------7 -d % Mortality: 0. I 5 
--------~~~-------------

Total Pre-aeration Time (mins): ;,a 
--------~~---------------

Aeration rate adjusted to 6.5 ± 1 mllmin/L? (Y/N): y 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30 min WQ 

Temp oc 16.0 In HC t.. I '1.? 
pH Cf.o lJ5eJ to oJ,i)?t 7.'3 

D.O. (mg/L) 'L9 oi-l to 1.5 t.l. ct-C\ 
Cond. (IJS/cm) 18 (t!-( nn Atr<v4-·<~ 18."Y1 

Concentration #Survivors Temperature (0 C} Dissolved Oxygen (mg/L) pH Conductivity 
(IJS/cm) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

CONT (0 (O let tO 1").0 ~~-~ tv£' (I((' ~~ \v.\ }o.o tt,J CJ,t 11 "?·I (,tJ bR "'"N '-.AI' kf~ <-(!. 

6.?. ~ to ,, j,p II? 1'1.1/ l~.c, N£' l'f:& lit.;( tc.o ~~ ,c: q q . cvr I, l b.q -~~ (.,s (,.A -tzs 1.-3/ 
(2.; 110 10 l<=> I"' 1¥.0 \~.~ ['I~ ~~ ll{h 7ft'\ q.? ~-f- ~r '11 7.1 7,0 '1 ~{l\ (,.If '1'1 J Y(;' 
'2-5> \0 {0 io /0 1~5 lq.~ I'll( '"" [y;j <\~ C).1 ,_, 

tJ, R ,, k' ~Pj_ 6ct (,,l.l (,,J ~ 6t6 l.:.H 
So \0 (0 j(') 

,, l'IJ I'L~ l¥£ i<,J) L'tt( ~.<'\ q.1 ·t~ CLtf q F- 1;t-16 F\ (.,~ (,,1 ~ tt? H~ fOlio 
roo \0 {t? I'D 17 fY.J 1~.~ ~~ I< I 'it( ~~ q.~ ~,q 4/) ~K 7.') '~1 ~p 4~ t..,q IB~ 11'6 t 

Initials :J\Sf 1!\. "" ~\Sf- ~~p. "- ,. - ~f ~ar /\ ,.._ ~ef 157= - -- ~i)F 1'-.... -- -~ 

WQ Ranges: T CC) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: C:{eQr-

Fish Description at 96? tiJ.L ~~ e'-
I'V 

Other Observations: ______ .,...._----------------------------------------

Reviewed by: JG{_.~ Date Reviewed: tJt:J IJ,. 3o /, i--== 
I 

Version 2.1; Issued January 26, 2011. Nautilus Environmental 



Daphnia magna Summary Sheet 

Client: Rescctn 

Work Order No.: 121?40 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

PP f.:~t:\Uefl\ "iox "t€~ L. 
0<'\ 28/ tz. 
~ 29 /t2. 
2 x .20l. 

Test Organism Information: 

Start Date/Time: Nov \ (I'L @ 104Sh 
Test Species: Daphnia magna 

Set up by: _K.:_L.:.:S:._ _____ _ 

Broodstock No.: IDID\'2.A 

Age of young (Day 0): 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 
Days to first brood: 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 
48-h LC50 (95% CL): 

;)1;11 £)100 Oci ~:l/12.. 

3-9 (:!,.;1-1.\.'1) 

< 24 hours 

0 

9 

g/LNaCL 

Reference Toxicant Mean and Historical Range~:__:.tt_.o_(:..:..3_.f>_-__:.4_·t+.:...):.....__ _ __llg!:.!:/L:..!.N.=:::a~C:.:::.L_ 
Reference Toxicant CV (%): _ ___:S:.....__ ___________ _ 

Test Results: 

Reviewed by: Date reviewed: tJDIJ" '!:>oltk 
f 
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Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: ~AI"' 
Sample ID: ~.j)I(.(S\~~f 

Start Date/Time: roo\) \ ) \';}. @_ l 0 '{$ h 
No. Organisms/volume: __;1~0::..:/2:..:0:..::0.:.:m.:..=L:.__ ______ _ 

Work Order No.: __,\'-'~~SIL~...llboL...-________ _ Test Organism: ..::D:;..:.·:..:..m:.:;;a£2-g:.:.:na:::..._ _______ _ 

DO meter: 

% (v/v) 

Cone. 

Control (MHW) 

Highest cone. 

D0-1 

Number of 
Live Organisms 

Rep 

Sample Description: 

No. 
Immobilized 

Set up by: _\:j_,·· _U>~--'--------

pH meter: ----'-.-I:Pc:....H:_-1.:__ __ Conductivity meter: -=C'----'-1 ___ _ 

Temperature 
(oC) 

Temp ("C) 

DO (mg/L) 

pH 

Cond (IJS/cm) 

Dissolved oxygen 
(mg/L) 

pH 

lnitiaiWQ Adjustment 

\<LS -
g, \ '--

q,a f" 6.~i ... ~0~~ 1\C.Q. 

11~q -

AdjustedWQ 

\q,~ 
q., \) 
s.s 
\~\lt> 

Q~OO~u,"DleJ.. \OCil. ~lu) Dr~ or Jo J\~~' 0.~5L 
l '"~!~~~'5. \o d, (hey 

Comments: Batch#: 10\0\gA- 7-d previous# young/brood: a::l Day of 1st Brood: 9, Previous 7-d% Mortality: Q H.,voJ>T 

Reviewed by: Date reviewed: ----'-1)_. ·_U_·-'-fo+f'-t_t--_---'-----

Version 1.4; Issued January 26, 2011 Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

14 Nov-12 15:35 (p 1 of 1) 

12540 1 12-2953-4277 

Daphnia magna 48-h Acute Survival Test Nautilus Environmental 

Analysis ID: 11-2283-3661 Endpoint: 

Analyzed: 14 Nov-12 15:34 Analysis: 

Batch ID: 19-0860-3573 Test Type: 

Start Date: 01 Nov-12 10:45 Protocol: 

Ending Date: 03 Nov-1211:30 Species: 

Duration: 49h Source: 

Sample ID: 09-2962-7616 Code: 

Sample Date: 28 Oct-12 02:00 Material: 

Receive Date: 29 Oct-12 13:00 Source: 

Sample Age: 4d 9h (11.2 oc) Station: 

Spearman-Karber Estimates 

Threshold Option Threshold Trim 

Control Threshold 0 0.00% 

48h Survival Rate Summary 

C-% Control Type Count Mean 

0 Negative Control 1 

6.25 1 1 

12.5 0.9 

25 0 

50 0 

100 0 

48h Survival Rate Detail 

C-% Control Type Rep 1 

0 Negative Control 1 

6.25 1 

12.5 0.9 

25 0 

50 0 

100 0 

Graphics 

000-089-184-1 

48h Survival Rate CETIS Version: CETISv1.8.4 

Untrimmed Spearman-Karber Official Results: Yes 

Survival (48h) Analyst: Jeslin Wijaya 

EC/EPS 1/RM/14 Diluent: Mod-Hard Synthetic Water 

Daphnia magna Brine: 

In-House Culture Age: <24h 

3768FDEO Client: Rescan 

Water Sample Project: 

Rescan 

PP Effluent 

Mu Sigma EC50 95% LCL 95% UCL 

1.217 0.02856 16.49 14.46 18.81 

Calculated Variate(AIB) 
------------- ---------------------------------- --------

Min Max Std Err Std Dev CV% %Effect A 

1 0 0 0.0% 0.0% 10 
1 1 0 0 0.0% 0.0% 10 
0.9 0.9 0 0 0.0% 10.0% 9 
0 0 0 0 100.0% 0 
0 0 0 0 100.0% 0 
0 0 0 0 100.0% 0 

CETIS™ v1.8.4.29 Analyst: __ _ 

B 

10 

10 

10 

10 
10 

10 



Client: fkir.AQ 

W~O.#: IJlOLj~ Hardness and Alkalinity Datasheet 
--

Alkalinity Hardness 

Volume of 
Sample (ml) O.U2N (ml) of 0.02N Sample 0.01M Total 
Volume HCL/H2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date {ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (ml) Used (ml) {mg/L CaC03) Technician 

<p~ ~\\_)..l"'n-\-- ~~·~l ~· 50 \.2> '-~ "" 
{00 \0 (.o !()Ceo 

M\\LU NCWI/It so 3.(.p s.J.. ":f-0 so s.o lCO t.tl>' 

·, 

, 

Notes: .$ 0\l~....&eQ\. ~ lU<:tn=:.~ w 1 t> .:r;, ' MOre .c 

Reviewed by: J(i{_ Date Reviewed: tJev • l.o ln. -c 

' 
Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Nautilus Environmental Chain of Custody (electronic) 

1:8:Jsritish Columbia: 8664 Commerce Court, Burnaby, BC, V5A 4N7 

Date Page_ of_ 

Sample Collection By: ANALYSES REQUIRED 

Report to: Invoice to: -~ 
._....., 

X t) 
0 .8 0 
1- -

Company Rescan Environmental Rescan Environmental - co .!.l! ::J §, e . ":::J ...... 
Address 1111 West Hasting Street 1111 West Hasting Street 1- co !.! 

3: E .(J) 
City/Prov/Postal Code Vancouver, BC, V6E 2J3 Vancouver, BC, V6E 2J3 0 -~ ~ 

..0 c: ~ .. Contact Lesley Shelley or Kelsey Norlund Lesley Shelley or Kelsey Norlund 
c 0.. "(ii co 

Phone· 604-689-9460 604-689-9460 
c::: Q r 
2 2 0.. 

Email lshelley:@rescan.com; knorlund@rescan.com ::J ::J "(i) 

:i. :i. 0 
(J) 

..c .._ ~ 
CONTAINER #OF .c 

SAMPLE ID DATE TIME MATRIX 
TYPE CONTAINERS 

COMMENTS <.0 00 
Ol "<!" 

1 PP Effluent Tox Test 1 ~fztl!~ ~ OXJD/tt Water 20L 2 X X lL~ 

2 ~ D 
3 ':!'1 ti\ 
4 

!.... ~ ""~ 

5 G 
6 ~ 
7 

8 

9 

10 
PROJECT INFORMATION SAMPLE RECEIPT RELIQUINSHED BY (CLIENT) RELIQUINSHED BY (COURIER) 

' 

Client: Total# Containers: Signature: Signature: 

P.O. No.: Good Condition? Print: 
! 

Print: 

Shipped Via: Matches Schedule? 
Company: Company: 

Time/Date: Time/Date: 

SPECIAL INSTRUCTIONS/COMMENTS: RECEIVED BY (COURIER) RECEIVED BY (LABORATORY) 

Identify sample as Rescan Project# 868-021-01 on invoices 
Signature: Signature: 4--~-~, ·~&:?' ... 

Print: Print: '~cob FI{G/(~ L 
Company: Company: .AJ C<_J -t-l10 5 
Time/Date: Time/Date: ~C-f- z<t(rze!_ JDO 

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted. 



Burnaby Laboratory 

8664 Commerce 

Court 

Burnaby, BC 

V5A4N7 

Rescan Environmental Toxicity Testing Program 

Final Toxicity Test Report 

Report date: December 18,2012 

Submitted to: 

Rescan Environmental Services Ltd. 

Vancouver, BC 



Ms. Lesley Shelley 

Rescan Environmental 

1111 West Hastings Street, 6th floor 

Vancouver, BC 

V6E 2J3 

December 18,2012 

Ms. Shelley: 

wo #: 12554-12557,12574-12575 

Re: Toxicity Testing on PP Effluent Tox Test 2 (collected on November 1, 

2012) 

Nautilus Environmental is pleased to provide you with the results of the 

toxicity tests conducted on the sample identified as PP Effluent Tox Test 2, 

received on November 6, 2012. Testing was conducted on the sample 

following Environment Canada methods. A summary of the test methods and 

results are provided in the following report. 

Please feel free to contact the undersigned at 604-420-8773 should you have 

any questions or require any additional information. 

Yours truly, 

Nautilus Environmental 

-A~~ 
Armando Tang, "Jk., R.P. Bio. 

Laboratory Manager 



TABLE OF CONTENTS 

Page 

TABLE OF CONTENTS ............................................................................................................................. .! 

1.0 INTRODUCTION ............................................................................................................................. 1 

2.0 METHODS ......................................................................................................................................... 1 

2.1 Quality Assurance/Quality Control (QA/QC) .................................................................. 1 

3.0 RESULTS ............................................................................................................................................ 9 

3.1 Quality Assurance/QualityControl .................................................................................... 9 

4.0 REFERENCES ................................................................................................................................. 14 

LIST OF TABLES 

Table 1. 
Table 2. 
Table 3. 
Table 4. 

Summary of test conditions for the Ceriodaphnia dubia survival and reproduction test .. 3 

TableS. 
Table 6. 
Table 7. 
Table 8. 
Table 9. 
Table 10. 
Table 11. 
Table 12. 
Table 13. 

Summary of test conditions for the rainbow trout embryo viability test. ........................ .4 

Summary of test conditions for the Lemna minor growth inhibition test. .......................... S 
Summary of test conditions for the Pseudokirchneriella subcapitata growth inhibition test. 
. ..................................................................................................................................................... 6 
Summary of test conditions for the 96-h rainbow trout LCSO test. .................................... 7 
Summary of test conditions for the 48-h Daphnia magna LCSO test .................................... 8 
Toxicity test results for the Ceriodaphnia dubia survival and reproduction test. ............. 10 
Toxicity test results for the rainbow trout embryo viability test. ..................................... 11 
Toxicity test results for the Lemna minor growth inhibition test. ...................................... 11 
Toxicity test results for the Pseudokirchneriella subcapitata growth inhibition test. ......... 12 
Toxicity test results for the 96-h juvenile rainbow trout LCSO test ................................... 12 
Toxicity test results for the 48-h Daphnia magna LCSO test ................................................ 13 
Reference toxicant test results ................................................................................................ 13 

LIST OF APPENDICES 

APPENDIX A- Ceriodaphnia dubia Toxicity Test Data 

APPENDIX B- Rainbow Trout Embryo Toxicity Test Data 

APPENDIX C- Lemna minor Toxicity Test Data 

APPENDIX D- Pseudokirchneriella subcapitata Toxicity Test Data 

APPENDIX E- Rainbow Trout LCSO Toxicity Test Data 

APPENDIX F- Daphnia magna LCSO Toxicity Test Data 

APPENDIX G - Chain-of-Custody Forms 

Nautilus Environmental 

WO# 12554-557,571-575 



1.0 INTRODUCTION 

Nautilus Environmental conducted sub-lethal and acute toxicity tests for Rescan 

Environmental Services Ltd. The sample PP Effluent Tox Test 2 was prepared by SGS 

Canada Inc. on November 1, 2012 and delivered to the Nautilus Environmental 

Laboratory in Burnaby, BC on November 6, 2012. The sample was transported in nine 

20-L plastic containers and stored in the dark at 4 ± 2°C prior to testing. The sample 

expired the specified holding time upon arrival, however, the tests were initiated at the 

request of the client. The following toxicity tests were performed on the sample: 

• Ceriodaphnia dubia survival and reproduction 

• 7-d Rainbow trout (Oncorhynchus mykiss) embryo viability 

• 7 -d Lemna minor growth inhibition 

• 72-h Pseudokirchneriella subcapitata growth inhibition 

• 96-h Rainbow trout (Oncorhynchus mykiss) LC50 

• 48-h Daphnia magna LC50 

This report describes the results of these toxicity tests. The test results reported herein 

relate only to the sample tested. Copies of raw laboratory data sheets and statistical 

analysis for each test species are provided in Appendices A to F. The chain-of-custody 

form is provided in Appendix G. 

2.0 METHODS 

Methods for the toxicity tests are summarized in Tables 1 to 6. Testing was conducted 

according to procedures described by the Environment Canada protocols (2000a, 2000b, 

2007a, 2007b and 2007c). The rainbow trout embryo viability test followed modified 

procedures described by Environment Canada (1998) and Canaria et al. (1999). Statistical 

analyses for all the tests were performed using the software, CETIS (Tidepool Scientific 

Software, 2012). 

2.1 Quality Assurance/Quality Control (QA/QC) 

Nautilus follows a comprehensive QA/QC program to ensure that the data generated 

are of high quality and scientifically defensible. Our QA program is designed to ensure 

that all tests are performed in accordance with well-established and approved methods 

(e.g., Environment Canada, US EPA). 

Nautilus Environmental 1 
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To meet these objectives, Nautilus has implemented a number of quality control 

procedures that include the following: 

• Negative controls to ensure that appropriate testing performance criteria are met; 

• Positive controls to assess the health and sensitivity of the test organisms; 

• Use of appropriate species and life stage to meet the study objectives; 

• Appropriate number of replicates to allow proper statistical analyses; 

• Calibration and proper maintenance of instruments to ensure accurate 

measurements; 

• Proper documentation and recordkeeping to allow traceability of performance; 

• Adequate supervision and training of staff to ensure that methods are followed; 

• Proper handling and storage of samples to ensure their integrity; 

• Procedures in place to address issues that may arise during testing and ensure 

the implementation of appropriate corrective actions; and 

• Rigorous review of data by a registered professional biologist to ensure they are 

of good quality and scientifically defensible prior to releasing to the client. 

Nautilus Environmental 2 
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Table 1. Summary of test conditions for the Ceriodaphnia dubia survival and 

reproduction test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/ dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Feeding 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoints 

Test acceptability criterion for controls 

Reference Toxicant 

Nautilus Environmental 

WO# 12554-557, 571-575 

Ceriodaphnia dubia 

In-house culture 

<24 hr old neonates produced within 12 hr 

Static renewal 

7± 1 day 

20 mL test tube 

15mL 

Seven concentrations, plus laboratory 
control 
10 

20% Perrier water (hardness 80-100mg/L 
CaC03) 
Daily 

25 ± 1°C 

1 

Daily, with 0.1 m1 Pseudokirclzneriella 
subcapitata and 0.05 mL YCT 
100 to 600 lux 

16 hours light/8 hours dark 

None 

Environment Canada, 2007a, EPS 
1/RM/21 
Survival and reproduction 

~80% survival; ~15 young per surviving 
control; ~60% of controls producing three 
or more broods 
Sodium chloride 

3 



Table 2. Summary of test conditions for the rainbow trout embryo viability test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Feeding 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12554-557, 571-575 

Oncorhynchus mykiss 

Freshwater Fisheries Society of BC 

< 24hours 

Static-renewal 

7days 

2-L plastic containers 

2L 

Five concentrations, plus laboratory control 

4 

Dechlorinated water (hardness 11 mg/L 

CaC03) 

Daily 

14 ± 1°C 

30 eggs 

None 

Dark 

24 hours dark 

6.5 ± 1 mL/ min/L 

Environment Canada (1998), EPS 1/RM/28 

Embryo viability 

Embryo viability :2::70% 

Sodium dodecyl sulphate 

4 



Table 3. Summary of test conditions for the Lemna minor growth inhibition test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12554-557,571-575 

Lemna minor 

In-house culture 

7- to 10-day old 

Static 

7days 

250-mL glass containers 

150mL 

Seven concentrations, plus laboratory 

control 

4 

Deionized or distilled water with 

nutrients added 

None 

25 ± 2°C 

Two 3-frond plants 

3600 to 4400 lux full spectrum light 

Continuous 

None 

Environment Canada (2007b), EPS 

1/RM/37 

Number of fronds and dry weight 

~ 8-fold increase in number of fronds 

Potassium chloride 

5 



Table 4. Summary of test conditions for the Pseudokirchneriella subcapitata growth 

inhibition test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12554-557, 571-575 

Pseudokirchneriella subcapitata 

In-house culture 

4- to 7 -day old culture m logarithmic 

growth phase 

Static 

72hours 

Microplate 

220 IlL 

Seven concentrations, plus laboratory 

control 

4 for treatments; 8 for control 

Deionized or distilled water 

None 

24 ±2°C 

10,000 cells/mL 

3600 to 4400 lux 

Continuous 

None 

Environment Canada (2007c), EPS 

1/RM/25 

Algal cell growth inhibition 

;;::: 16-fold increase in number of algal cells; 

CV ~20%; no trend when analyzed using 

Mann-Kendall test 

Zinc 

6 



Table 5. Summary of test conditions for the 96-h rainbow trout LCSO test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Feeding 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental 

WO# 12554-557,571-575 

Oncorhynchus mykiss 

Miracle Springs, BC 

Juveniles 

Static 

96hours 

15 L 

Five concentrations, plus laboratory control 

1 

Municipal dechlorinated water 

None 

15 ± l°C 

Ten 

None 

100 to 500 lux 

16 hours light/8 hours dark 

6.5 ± 1 mL/min/L 

Environment Canada 

1/RM/13 

96-h LC50 

Survival~ 90% 

Sodium nitrite 

(2000a), EPS 

7 



Table 6. Summary of test conditions for the 48-h Daphnia magna LCSO test. 

Test organism 

Test organism source 

Test organism age 

Test type 

Test duration 

Test chamber 

Test solution volume 

Test concentrations(% sample) 

Number of replicates 

Control/Dilution water 

Test solution renewal 

Test temperature 

Number of organisms/ chamber 

Feeding 

Light intensity 

Photoperiod 

Aeration 

Test protocol 

Test endpoint 

Test acceptability criteria for controls 

Reference toxicant 

Nautilus Environmental · 

WO# 12554-557, 571-575 

Daphnia magna 

In-house culture 

<24h 

Static 

48 hours 

250-mL glass beakers 

200mL 

Five concentrations, plus laboratory control 

One 

Moderately-hard reconstituted water 

(hardness 80-100 mg/L) 

None 

20 ±2°C 

Ten 

None 

400 to 800 lux 

16 hours light/8 hours dark 

None 

Environment Canada 

1/RM/14 

48-hLCSO 

Survival ;;::: 90% 

Sodium chloride 

(2000b), EPS 

8 



3.0 RESULTS 

Results of the C. dubia toxicity test are summarized in Table 7. There were effects to C. dubia 

survival and reproduction. The highest two test concentrations, 80 and 100%, exhibited 0% 

survival. Survival ranged from 90 to 100% in remaining five concentrations and the LC50 value 

was 66.9%. Decreased reproduction was observed in all test concentrations relative to the 

negative control. The IC25 and IC50 were 6.4 and 12.4%, respectively. 

Results of the 7-d rainbow trout embryo viability test are provided in Table 8. Effects to embryo 

viability was observed in the sample and ranged from 71.7% to 95.8% in the test concentrations. 

The EC25 and EC50 values for this sample were 79.5 and >100%, respectively. 

Results of the Lemna minor growth inhibition test are summarized in Table 9. Frond count was 

somewhat reduced in the higher test concentrations, however the IC25 and IC50 were both 

>97%. There were no effects to dry weight and both the IC25 and IC50 were >97%. 

Results of the 72-h P. subcapitata test are provided in Table 10. Algal cell density was enhanced 

relative to the negative control. The IC25 and IC50 values were >95.2. Percent algal cell 

enhancement ranged from 100 to 299%. 

The 96-h rainbow trout and 48-h D. magna 48-h LC50 test results are shown in Tables 11 and 12, 

respectively. There was 100% survival in all test concentrations in both the rainbow trout and D. 

magna tests. The 96-h rainbow trout and 48-h D.magna LC50 were both >100%. 

3.1 Quality Assurance/Quality Control 

All the tests reported herein met the acceptability criteria for test validity specified in their 

respective protocols, with the exception of the 7-d duckweed test and sample holding time. The 

duckweed test did not meet the passing criterion of :2:8-fold increase in the number of fronds at 

the end of the test (Environment Canada, 2007b). This was unlikely to have affected the results 

of the test. 

The sample was prepared on November 1 and delivered to our laboratory on November 6, 

2012. Upon arrival, the sample had exceeded the 72-h holding time allowable for the sublethal 

tests. Similarly, the acute rainbow trout and D. magna tests were initiated after the 5-day sample 

holding time expired. Tests were initiated at the request of the client. 

Nautilus Environmental 9 
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Water quality parameters measured during the toxicity tests were within acceptable ranges and 

results of the reference toxicant tests conducted during the testing program were all within the 

in-house historical mean ± two standard deviations. The reference toxicant test results are 

summarized in Table 13. 

Table 7. Toxicity test results for the Ceriodaphnia dubia survival and reproduction test. 

Mean±SD 

Concentration (% vfv) 
Survival (%) 

Reproduction 

(No. of Young/Female) 

Control 100 24.5 ± 7.1 

5 100 21.4 ± 5.9 

10 100 12.4 ±4.1 

20 100 11.9 ±4.5 

40 100 4.9 ±2.9 

60 90 0.4 ± 0.8 

80 0 0.0± 0.0 

100 0 0.0 ± 0.0 

Test endpoint(% v/v) 

LC50 66.9 (62.7- 71.5) 

IC25 (95% CL) 6.4 (3.8- 8.1) 

IC50 (95% CL) 12.4 (8.7 - 24.2) 

LC = Lethal Concentration; IC = Inhibition Concentration; SD = Standard Deviation; CL = Confidence 
Limit. 

Nautilus Environmental 10 
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Table 8. Toxicity test results for the rainbow trout embryo viability test. 

Concentration (% vfv) 

Control 

6.25 

12.5 

25 

50 

100 

Test endpoint (% vfv) 

EC25 (95% CL) 

EC50 

Embryo Viability(%) (Mean i SD) 

100 ± 0.0 

95.8 ±3.2 

94.2±3.2 

95.1 ± 1.9 

77.5 ± 14.5 

71.7± 15.0 

79.5 (53.9 -100.0) 

>100 

EC = Effective Concentration; SD =Standard Deviation; CL = Confidence Limit . 

Table 9. Toxicity test results for the Lemna minor growth inhibition test. 

Mean±SD 

Concentration (% vfv) Frond Growth Dry Weight 

(No. of Fronds) (mg) 

Control 41.0 ± 7.4 4.5 ± 0.6 

1.5 41.0 ±5.0 4.6 ± 0.9 

3.0 39.3 ±5.6 4.7±0.7 

6.1 41.0 ± 5.5 4.4 ± 0.3 

12.1 38.0 ± 1.4 4.7± 0.6 

24.2 37.5 ± 6.6 4.9 ± 0.8 

48.5 33.5 ±4.7 5.0 ± 0.6 

97 31.5 ±5.2 5.5 ± 0.7 

Test endpoint(% vfv) 

IC25 >97 >97 

IC50 >97 >97 
-

IC = Inhibition Concentration; SD = Standard Deviation. 

Nautilus Environmental 
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Table 10. Toxicity test results for the Pseudokirchneriella subcapitata growth inhibition 

test. 

Concentration (% vfv) Cell Density (x 1()4 cells/mL) (mean± SD) Stimulation(%) 

Control 44.3 ± 6.8 

1.5 176.5 ± 20.1 

3.0 153.0± 19.7 

5.9 154.8 ± 19.4 

11.9 100.5 ± 13.2 

23.8 94.5 ± 10.0 

47.6 99.0± 14.6 

95.2 88.8 ± 12.1 

Test endpoint(% v/v) 

IC25 >95.2 

ICSO >95.2 

IC = Inhibition Concentration; SD = Standard Deviation. 

Table 11. Toxicity test results for the 96-h juvenile rainbow trout LCSO test. 

Concentration (% vfv) 

Control 

6.25 

12.5 

25 

50 

100 

Test endpoint(% vfv) 

LCSO 

LC = Lethal Concentration. 

Nautilus Environmental 

WO# 12554-557, 571-575 

Survival (%) 

100 

100 

100 

100 

100 

100 

>100 

298.9 

245.8 

249.7 

127.1 

113.6 

123.7 

100.6 

12 



Table 12. Toxicity test results for the 48-h Daphnia magna LCSO test. 

_________ C_o_n_c_en_rr __ M_io_n~(~_o_~~fv~) _______________________ Su_~ __ iv_a_l~(~o/o) ____________ _ 

Control 100 

6~ 100 

12.5 100 

~ 100 

~ 100 

100 100 

Test endpoint(% v/v) 

LCSO >100 

LC =Lethal Concentration. 

Table 13. Reference toxicant test results. 

Endpoint Historical Range CV 
Test Species Mean (%) 

(2SD Range) 

Survival (ICSO): 2.0 g/L NaCl 1.8 (1.3- 2.4) 16 

C. dubia Reproduction (ICSO): 1.1 g/L 
1.3 (0.9- 1.9) 21 

NaCl 

O.mykiss 
Viability (ECSO): 4.1nng/L SDS 4.1 (1.8- 9.5) 52 

(ennbryo) 

L. minor No. Fronds (IC25): 4.8 g/L KCI 4.3 (3.4 - 5.3) 12 

P. subcapitata Growth (ICSO): 25.0 J.lg/L Zn 21.5 (12.4- 37.3) 32 

O.mykiss Survival (LCSO): 7.6 nng/L 
5.1 (2.9- 9.0) 33 

Guvenile) NaN02 

Dmagna Survival (LCSO): 4.2 g/L NaCl 4.0 (3.6 - 4.4) 5 

Date Setup 

Novennber13,2012 

Novennber8,2012 

Novennber 15,2012 

Novennber 7, 2012 

Novennber14,2012 

N ovennber 20, 2012 

LC = Lethal Concentration; IC = Inhibition Concentration; SD = Standard Deviation; CL = Confidence 
Limit. 
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APPENDIX A - Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: Rescqn 
Work Order No.: 12%5 

Sample Information: 

Sample ID: l'P cffluen-\ 101< ies\ 2.. 

Sample Date: NOll 1 /12. 

Date Received: N0\1 G 111 

Sample Volume: Cl. 'f. 20l. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used ~8 young on test day 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7 -d LC50 (95% CL): 

7 -d IC50 (95% CL): 

11 Na. 02. 

(\p\J 13 /12.. 

2.0 (l·"'t- ~-3) 

J.\ (o.q- 1-G<.) 

Start Date/Time: N0\1 8! 12 @> cocoh 

Set up by: ----=.t.:...M;;_N' _________ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is ::c80 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of ::c 15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T rC) = 25 ± 1; DO (mg/L) = 3.3 to 8.4; pH= 6 to 8.5 

103\1'2.. 

<24-h (within 12-h) 

0 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: t-B ( 1. 3- .::1.4) g/L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: \ · 3 (o.q- \.Cl) g/L NaCL 

cv (%): 

cv (%): 

tG 

21 

Test Results: Survival 

LC50 

IC25 

IC50 

Reviewed by: Date reviewed: ~C. . ly(g_.. 
I 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 

Work Order#: 

Lo;u 
Conj:trtiol~ 0 

" " "}J init . 

Temperatu.:-6 d:) 14.0 
DO(mg/L) -t.C\ 

pH ":)-. '6 
Cond. (IJS/cm) I ct£.\ 

Initials ;:MW'\ 

---~ 
Concentration 0 

in it 

Temperature (°C} 1'f.b 
DO (mg/l) 15.0 

pH 1-.\o 
Cond. IuS/em) '3l (\A 

Initials Ql~ 

lfD 

Concentration 0 

in it 

Temperature (°C) ">4.0 

DO (mg/l) R-J 
pH "4-,5 

Cond. (uS/em) q9-\ 
Initials AI'\ I"'\ 

/OD 
Concentration 0 

in it 
Temperature (0 C) 14 {) 

DO (mg/L) R.'l 
pH '1:0 

Cond. (!JS/cm) li 'll1 .. ?i 
Initials H'rf\ 

Sample Description: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 

old new "l>ld new 
3_6.0 ~() ~-0 '2.4 .0 

1-.'8 &-0 '"'J...\,. ~:z 
·.}.8 ~ o r.a ,r.::-

1 c:::r If 1 

~h\M ,... 

1 2 

okf new old new 

115.0 1.'L" .~Kl '/){.a 

1-.1' rr.o ~::) C-_( 

1,8 ·:t. ~ ~ k-8 
-z..q~ 3a. I 

UV\VY\ ,... 

1 2 

old new oJd new 

1!5 ,() 1Lt_() u_·,. VU.J 

1-.:::r ~.0 -:.rA If'' I 
-=t.IA -:r.L, ..,..,( ')---) 

q::;x "} 11.-
f:MV)\ r'\ 

1 2 

old new Qld new 
;{6.0 11t.t.D h~: '}..Vt> 

":f.-:::t· I t1, \ 1--R JL-1 
-:'l-. I :},() "'J...'t 1-:1/' 
I 8"-=t-to l;- ~~ 
~'MM N 

Start Date & Time: NoJ ~ j r'L .Q.. \Ooo't) 
Stop Date & Time: NOJ IS 7f ll €.:. \ S30Yl 

Test Species: Ceriodaphnia dubia 

Days 

3 4 5 6 7 

old new old · :•new old::. neVI old· new . final 

·nLS 1.J-L5 14.0 7§.0 l},O li.O Jl.f.'S ,lLt.O as,o 
l.l. ~.q :'.:f-/L :t-.1- 1.\4 1.q ~' 8.0 l'L 
J,+ e. t 1-:t S.l 1.<t ~ .\ 1-.-::t- 8'.b -~~1 

IC?4- IC\( 'C1 0 tcto \q) 

~ zm -:f'((\'M F:W\vr\ !~ 

Days 

3 4 5 6 7 

old new old .new .. old ·ReW old ··.new· finat 
2!.1-. 5 24.0 N.o 2't.5 115J) ·t4.b 1ttS 'd4,0 ~S,0 
1-.~ -=f,f) 1.1.- ';(.~ 1-.15 1-,1- i..'l :.:J,C{ 1-11. 

-=t."t ~.o :t::r- e. a 1.-:J.- I ":l-. II\ :t-.1- <a.o 1-lf 
~\q 3('4 1~. ~5 3cio 
ID1 E ?h'\W'\ b£ .J.l& 

Days 
c 

3 4 5 6 7 
... 

old new Old new. old .,new::· ord.· •· .. new . final 

1.1..\.S t4.5 2t..f.o 2{{.5 '}~ _() l'f.O 2li.S ~.~ ?.S0 
".:/l( '":1-.\o 1-.1.. ~. (, 1.10 ':t.~ ::~-a :(,<( ·:u 
1-.5 1-.~ -=l-,5 =t-1-- 1-.U., "1-,(.., je:; _1 ,:::,. 1l(Q 

roo+ Qln~ Q(.,~ 90~ '\~I 
;rn ten :ZIM\' tv6 Y.Jf-

Days ., 

3 4 5 6 7 
"' .. 

old new old new. old ... -. .new· ·old:· new . final 
2lf.t; -N.S 2lf,0 1!-1.5 26.0 ~.() ?.4:5 ;>",() I 
3c.J. :th ''l5 '"f,fj -:l-;<5 1-.t :;.,~ leT I 
~A '=f.\ 1--D ~.\ t..~ -=1-.0 :t;O 1.0 I 

~~9to t65B 12''-14 1~'>$ I 
(1J1 !!1 t::'""'ll\.. Y...l.t6 L 

Analysts: k:.c.r J' t) €t-J\\V\ 

Reviewed by: <J W 
Date reviewed: ~jii(r--. "(3-t,-1?.---

Comments: Broodboard Used: \D~H-'f;;;l..,._,.. _________ ~---------

Vers1on 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Client: 
Sample ID: 

~ 
~ \o'X test '2. 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Start Date & Time: t~\I":N %/l'c). Q.) I()Cf.:'.lh._, 
Stop Date & Time: Nc J n II '2 @ i<;::,c_;.l., 

Work Order: lz.~ Setupby: __ ~~-To~X~~UL ______________________ _ 

IV W 0 "'·'-

Days Concentration: Control Concentration: 5 Concentration: 10 
A B C D E F G H I J I nit A B c D E F G H I J I nit A B c D E F G H I J I nit 

1 -/ / / / ._/ ,/ \./ ..,/ ./ v ~~ ../ / ' ,/ ./ v ./· ........ ,/' ifMIM / v "/ / / ./ ./ ,,/ v' / I'F.MI& v v' v 

2 J ..,/ 1./ ,/ ./ ,_/ .,/ _/ v' ,/ v 
, . 

../ v 
"" 

v ./ / ,,,/ v·_,. ..,- (/ v ,_/ _,... ._/ .... ./ / v v v v 
~ .. / \/' ./ / ,/ ./ ./ ./ ,/ / .1Jl ./ ~ t/ '/ :____d__ / / / / .~ ./ v /._ v v •:/ v v <!J1 

4 v' v v v v v ·./ / "'V" / an v v v !J ../ .,/ ../ v v v IJfr ../' v v' v v L c./ 1,.. /" . vv em 
5 s 4 15 4 ~ '1 (., '-\ ~ 1..' B"rl .'-I 5'. (.. ,&, l-f b Ia .. "=5 .. 14 !"'I IQ)l~ s 3 .3 .3 ,.., '-1 .:3 '-f.. 3 v ·~ 

"9 u \() II \0 / ~ ib 19 B\1~ 9. '~ :n iC \(;) \() ., ~ s ·/ 8" ~ ,/ 
' 

6 ~ l'Z- IV 1/_ ~tl V' ·/ <./ r/ ~0' 
7 I\ 02 II lD r?> J\p ~ I Co ll.f ..,/ \0 10 w., 16 12> v v lc.t IJ q; IJ. '5 10 ~:mW'I cz 'i :J- '1 / f() '-:;. :1- (£.) . 1:1' ttw"' 
8 

Total ld<n 17>\ I~P, -~\ ;,)8 1c ~'t 1'1 ~s .~~ Y.dJ lB :l-'6 1'3 t:r 1?7 1~ 
--

l'i IJ..~ 1'"\ .1?1 troW\ 15 I~ /tl It> ll 
---

~l IO f( 3_ 1__~ 
·---

Days Concentration: 20 Concentration: 40 Concentration: 60 
A B C D E F G H I J I nit A B c D E F G H I ,J I nit A B c D E F G H I J I nit 

1 ./ / ..// ,/./ ./ 
/ 

J ,/ ./ 
/ ./ if..M.W\ / v .. / V' / - v v-' v' v v.- ... tMIY1 v' / ../ ./ / / / ...... (..- / e~ ~ 

2 ,// ./ v ,/ ./ // / ...-· v' .... v' / ._/ ./ .....- 1./ 
\..···· v v v v •./ v ,/ v v v ..... (...-

v' " "- A. 

3 ~ .. I/'. .if' ./__ t/ ./ ./ ../ v v (131 / £ ~ v it/ V" v" / V' v JJ1 ...... ':'v -v- v v v' / / v v l:l11 
4 v' ./ v / J ./ v V' v .V'. ~ .,/ 1 r-.v" v {/ / v v \,.1' \/ l<m v ·v v· \/ v v v ~- v lill1 
5 / / --..L ~ .. ~ t'-/ ,/ ,/ ,/ Z-- 4 !&Jt. li/' / ./ ...- //" / - / / v ~ .....-/ .,/ ...... r/ ./ -i/ / .....-. a,.-.¥1 't 
6 v =1· (o ~ / ~- lb / 1/ v I tiM'\ ~,/ v ./ .....- ./. ,/ ./. .. !/'. ·5- lt- EMW ,/ lv , -- ;,;"" _... .,/ _.,. -- 1~1 V\ 
7 (o \3 Ia ltd +-- I\ \/' H '1 A I~ ~ l(o t; ~1- + R ../ ../ I 'LI.6 .J. ./ , ./ ;).. r/ f' _ ~ v ~ 

__ 8 

Total it; ~0 Ia I~ ::,.- \1 10 \ \ ll \a Vlt + I Co s :r +- f) () 0 ~ Co w 2 IO () D ;;1 0 0 0 rJ'- 0 E:W\f ,.., 
·- - . .=..c_ 

Days Concentration: 80 
·-· 

Concentration: 100 Concentration: 
A B C D E F G H I J I nit A B c D E F G H I J I nit A B_ c D E F G H I J I nit 

j / / _/ v / / L// I w/. v r---1-- v ,/ v v v '-' v· ~ / .....- ,/· v' v le\1\n< 
/ - <./ / / v' 

-

2 " v v L· 
,. ,, c/ •' v c.· ./ ,/ v' v v ,.._ . ... A 

3 v -J '{.,_ v' v: v \. K ...; !':ttl 'A / X X v' __ ')!\. X. 'f.. X J'JT 
4 ''!- ./ v ~v v v' tif\ x / ~111 
5 . .,/ X. L / " ~ v ~h'IW 
6 V"" t/ >( ,/ at~rr x EW\1'1'\ 

r-7 X X \ X IUe . I 
s \ \ I \ I :t:t,..-~---;- r--~---r-~ r-- -· 

Total _ct d'- b)C. ~ c-1' &. ()"- tf' r:l' 0-" Wlct lc:r C.Y & CY- CY lc cr- JQ" Q1' 8'11&'1 ·----

Notes X = mortality. 

sample Description: _CJ...ecJ/" _________________ ·---------------------------
comments: Total# Young only based on the first 3 Broods. Fourth and subse-quent broods not included in total count. 

Reviewed b.y: ~ __________ . ·-----------------~=:viewed: ___ ]) ~(/, ;-;r;~=-== 
Version 2.1 Issued July 29 2009 ' { 

Naut11us Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

20 Nov-12 09:08 (p 1 of 1) 

12555118-0146-6003 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 11-6556-4503 Endpoint: 
Analyzed: 20 Nov-12 9:07 Analysis: 

Batch ID: 16-4159-0855 Test Type: 

Start Date: 08 Nov-12 10:00 Protocol: 

Ending Date: 15 Nov-12 15:30 Species: 

Duration: 7d 6h Source: 

Sample ID: 18-3909-1456 Code: 

Sample Date: 01 Nov-12 14:00 Material: 

Receive Date: 06 Nov-12 12:10 Source: 

Sample Age: 6d 20h (11.6 °C) Station: 

Spearman-Karber Estimates 

Threshold Option Threshold Trim 

Control Threshold 0 

7d Survival Rate Summary 

C-% Control Type Count 

0 Negative Control 10 

5 10 

10 10 

20 10 
40 10 
60 10 
80 10 
100 10 

7d Survival Rate Detail 

C-% Control Type Rep 1 

0 

5 

10 

20 

40 

60 

80 

100 

Graphics 

t 
~ 0.6 

I 
~ 

Negative Control 1 

0 

0 

000-089-184-2 

0.00% 

Mean 

1 

0.9 
0 
0 

Rep2 

0 

0 

7d Survival Rate CETIS Version: CETISv1.8.4 
Untrimmed Spearman-Karber Official Results: Yes 

Reproduction-Survival (?d) Analyst: Jeslin Wijaya 

EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

6D9E4FOO Client: Rescan 

Water Sample Project: 

Rescan 

PP Effluent Tox Test 2 

Mu Sigma EC50 95% LCL 95% UCL 

1.826 0.01428 66.92 62.66 71.47 

Calculated Variate(AIB) 
-----·------------~--·-·---------------~~ 

Min 

1 

0 
0 
0 

Rep3 

0 

0 

Max 

1 
1 

1 
0 
0 

Rep4 

0 

0 

Std Err 

0 
0 
0 
0 
0 
0.1 
0 
0 

RepS 

0 

0 

CETIS™ v1.8.4.29 

Std Dev 

0 
0 
0 
0 
0 
0.3162 
0 
0 

Rep6 

1 

0 

0 

CV% 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
35.14% 

Rep? 

1 

0 

0 

%Effect 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
10.0% 
100.0% 
100.0% 

RepS 

1 

1 

0 

0 

A 

10 
10 
10 
10 
10 
9 
0 
0 

Rep9 

1 

0 

0 
0 

Analyst:_· __ 

B 
10 
10 
10 
10 
10 
10 
10 
10 

Rep10 

1 

1 

0 
0 

QA: .J61.;_ 
:J-e.c.- t s I 11.-



CETIS Analytical Report Report Date: 

Test Code: 

20 Nov-12 09:08 (p 1 of 2) 

12555118-0146-6003 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-5596-5004 
Analyzed: 20 Nov-12 9:08 

Batch ID: 

Start Date: 

16-4159-0855 

08 Nov-12 10:00 

Ending Date: 15 Nov-12 15:30 

Duration: 7d 6h 

Sample ID: 18-3909-1456 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Sample Date: 01 Nov-12 14:00 

Receive Date: 06 Nov-12 12:10 

Sample Age: 6d 20h (11.6 °C) 

Material: 

Source: 

Station: 

Linear Interpolation Options 

X Transform YTransform Seed 

Log(X+1) Linear 1136811 

Point Estimates 

Level % 95%LCL 95%UCL TU 

IC5 1.03 0.3675 5.489 97.09 
IC10 3.121 0.87 6.018 32.04 

IC15 5.237 1.557 6.59 19.1 

IC20 5.773 2.497 7.379 17.32 

IC25 6.356 3.782 8.134 15.73 

IC40 8.421 7.006 17.94 11.87 

IC50 12.35 8.704 24.22 8.094 

Reproduction Summary 

C-% Control Type Count Mean 

0 Negative Control 10 24.5 

5 10 21.4 
10 10 12.4 

20 10 11.9 
40 10 4.9 

60 10 0.4 

80 10 0 
100 10 0 

Reproduction Detail 

C-% Control Type Rep 1 Rep2 

0 Negative Control 26 31 

5 28 28 

10 15 16 

20 6 20 

40 7 6 

60 2 0 

80 0 0 

100 0 0 

000-089-184-2 

Reproduction 
Linear Interpolation (ICPIN) 

Reproduction-Survival (7d) 

EC/EPS 1/RM/21 

Ceriodaphnia dubia 

In-House Culture 

609E4FOO 

Water Sample 

Rescan 

PP Effluent Tox Test 2 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: 20% Perrier Water· 

Brine: 

Age: <24h 

Client: Rescan 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 
18.22 272.1 
16.62 114.9 
15.17 64.22 
13.55 40.05 
12.29 26.44 
5.575 14.27 
4.128 11.49 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

10 31 2.247 7.106 29.01% 0.0% 
13 28 1.869 5.91 27.62% 12.65% 
9 22 1.31 4.142 33.4% 49.39% 
6 20 1.418 4.483 37.67% 51.43% 
0 8 0.9244 2.923 59.65% 80.0% 
0 2 0.2667 0.8433 210.8% 98.37% 
0 0 0 0 100.0% 
0 0 0 0 100.0% 

Rep3 Rep4 RepS Rep6 Rep7 RepS Rep9 

28 31 28 10 29 14 25 

18 17 13 27 14 27 19 

10 10 12 22 10 11 9 

12 19 7 11 10 11 11 

5 7 7 8 0 0 3 

0 0 2 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

CETIS™ v1.8.4.29 Analyst: __ _ 

Rep10 

23 

23 

9 

12 

6 

0 

0 

0 

QA:Jr;G_ 
fur .11..//7_ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 07-5596-5004 Endpoint: Reproduction 
Analyzed: 20 Nov-12 9:08 Analysis: Linear Interpolation (ICPIN) 

Graphics 

"' 

000-089-184-2 CETIS™ v1.8.4.29 

Report Date: 

Test Code: 

20 Nov-12 09:08 (p 2 of 2) 

12555 1 18-0146-6003 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: __ _ 



Client: Rescgy, 
W.O.#: \:lSSS Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCLIH2S04 HCLIH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (mL) Used (mL) (mg/L CaC03) Technician 

~t~lw.~'* N()'J ~It 'l.. tdD o.Q.. 0.3_ 10 \00 \\,0 \\00 '{.t.{$ 

d.o'l. Perrie.r !\)OJ ~111.. so '·t \ '-\,L. ct,o So 1 4tS qo ~ 
.. ----- ---- - ----- ----- '--- _L --- ··------ --- -------~-

Notes: 0 '0\ Q.IA-'L~ )o__ lDO 1"\l..- ~-JJ _.\:ll. WCA.\ec 

Reviewed by: ,_n,l Date Reviewed: ~- l'> / ( '2..-
1 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



APPENDIX 8 -Rainbow Trout Embryo Toxicity Test Data 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Rescan 

12554 

PPEffluent To >q tuf '-
Nov. 1, 2012 

Nov.6,2012 

Sample Volume: q /x20L 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: Nov. 8, 2012 

Source: FVTH 
Loading Density: 

SDS Reference Toxicant Results: 

Reference Toxicant ID: RTE40 

Stock Solution ID: 12S02 

Date Initiated: Nov.8,2012 

Start Date/Time: __ ___;N~o;...;.v.;..... 8.;;..:.'...;;;2..:..01..:..:2:.__.~....(4..~<.:o-U~\.1.L:. 

Test Species: Oncorhynchus mykiss 

7 -d EC50 (95% CL): 4.1 (4:0- 4.2) mg/L SDS 

Reference Toxicant Mean and Range: 4.1' 1.8 - 9.5 mg/L SDS 

Reference Toxicant CV (%): 52 

Test Results: 

EC25% 

EC50% 

Reviewed by: Date reviewed: ___ j_.ee_._~_,./__:_:( 'V-:..__ __ 
r 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Work Order#: 

Concentration 0 

c...~nfraL. in it. 

Temt:>_erature (0 C) i i.f . .O 

DO (mg/L) to,\ 
pH l1Q 

Cond. {IJS/cm) '~'lc 
Initials It'"> 

Concentration 0 

~ J..< init. 

Temperature (0 C) (Cf_.o 

DO (mg/L) {0"1 
pH ~I 

Cond. (IJS/cm) "Z·I\ 
Initials 11-. 

Concentration 0 ,___s in it. 

Temperaturerc)_ t!.f,O 
DO (mg/L) l·'D ·I 

pH ~I 
Cond. (!JS/cm) &~& 

Initials ."'-\ 

Concentration 0 

1_DO in it. 

Temperature (0 C) [I{J) 

DO (mg/L) {0· 2, 

pH ~3 
Cond. (!JS/cm) li~~ 

Initials ,.._..._ 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: lvo11Jj, 1 ~~- !'fool.... 
Stop Date & Time: N~..J if'~ t /., GJ_./ I i CH)\'l 

Test Species: Oncorhynchu7 ykiss 

Days 
1 2 3 4 5 6 I 7 

new old new old new old new old new old new old final 

I 'to /'f"" I'll() f'fP ('fq (C,p f'fp ,.,,... l'+. D \~5 (4\\ I ({{ (<(CO 
(-:>,'> I:::>. I "' I:P" \ t~l j,?, i (~):;, loiJ '"' _,, £0,\ lO,.D /f)~t 1/)·l,. tt>·t.--
~-~ 1.q>'i ~c I~!) --::ro f.-_,-, ~.Q -=1-::t- f-.7.. ~.4 ::1,2.- 1t-f l.f,v 
~0 31 l -g'L ~'2.- 62 ~r '?7 

/\ """"- 1'- m ~·I~ 

Days 

1 2 3 4 5 6 7 

new old new old new old new old new old new old final 

1'1;;) ~"~"" I~ l'lP f 'fret rl.f..P fi."/A f.!/.n---.:> 14-.D ti.f.S C't< t.fi I [.ft'D 
f.?.i 1?•1 t-..-( f-o.;O j0-•1 [0-( [of Jc;J (C\~0 lO.O ifP~ I to· 2.-- tO·~ 
\,.f fl~'· ~i ?-J ~-0 b.ll I -q-.~ ::}-) 1 ' ~-f1 (?.~ ~-1, 1YI b-~ 
,, K 'Vlf 2-t..-'1.--- ~~ 

I 

20L "1.\~ 2-l~ I 
A ,._ '"-

,._ :7rl -~ ~ 

Days 

1 2 3 4 5 6 7 

new old new I old new old new old new old new old final 

j<j~ /1/P /'fp i f'fp I I up /'fro 
! ,.,_. 

I 't, ~ I .J./tl.td il/.0 N.S l+~ lf·{ ·r4tu 1 

}61 ['>·I lt>~a (oj 
: {'() -( 0·1 .JQ ,.,__ 1 ':?!; t c:l>/j /Cl. , IO, I ( l'\ .. \ ro:n 

\.:.. i ~ "~ ~·.'-f ~~ bS' l_.f '::Jia t.'7!h'6 b.£1 f.v H 1'. f l.o-
(.-;QJ i S'R-17' sqz.. 

1 6 "3 "Z.I ~' l~' l.;i~ 

" """' ""'- _L_ ~ I :1!1 ~ ~~ L 

Days 

1 2 3 4 5 6 7 

new old new old new old new old new old new old ~rfinal 

/'I;> l"f~P ('1;;> f't ,0 ! t l.t,> I 'f . ..;> l'U> lll..J? N-0 _W.5 \~{ 14'-1 l.f-<> 
/0.1/ /I?~J ''-·2-- )!:J, J lt>'j l9~ to--1 J!>., ; £ (\ \ tO,{) 1.0 'z. {()-l_; JO·V' 
1.,:,.9 ~ '(.,}- I 7-.~ I & . VI b 11 I (,,if, (. ,;r i b.~ (,q ::t-~-" .?1 .. .'l I 
II _s-7; lj-~~ lfJD If r57,- 1qoL.. l<?~(... i!~ 

,..._ 
A. -""- ~ :m ~./ ~· 

DO meter: 720 -~ { pH meter: pH - j Conductivity meter:----=(.__=-· -_1 __ 

Sample Description: 

Comments: 

Version 1.0 Issued June 26. 2006 

Analysts: G<?c-. A--.d 

Reviewed by:__:}_~~--.-
Date reviewed: . .]) e.e • b / I J._..... 

I 

Naul<lus Enwonmental 



Client: 
Sample 10: 

Work Order #: 

Embryo Toxicity Test 
Daily Mortality 

Start Date & Time: t\) .:>.J .f /I -z__ {q O-o b 
Stop Date & Time: N"'J.J i.( I ( L l4ov h 

Test Species: Oncorhynchus myki(s 

Concentration Day of Test- No. of Mortalities Total 
Total Total No. Total 

~ft> <tJJ) Rep 1 2 3 4 5 6 

eorti''{Njl 1 0 0 0 0 0 0 
2 0 I 

3 0 
/ 4 0 

G-~· 1 £) 
2 0 
3 () 
4 0 

\?.-.-~ 1 0 ~ 

2 0 J 
3 () 0 
4 ' () / I 

'2..--'~ 1 l 0 
2 \ f)_ 

3 I 0 
4 ' 0 

50 1 0 
2 II n_ 
3 "{ 0 
4 "'], ~ ~ 

rou 1 0 f'l C> 
2 0 6 
3 . I D / D l 
4 .:!) ~I v n l 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials f'r.-
,.... . A ,.., liD db 

Comments: 

Reviewed by: 

Version 1 0 Issued June 26. 2006 

Dead 
7 Eggs 

Undeveloped Embryo Exposed 

0 0 0 1o Jo 
0 0 'Jo ~z. 
0 0 3~ 3:> 
0 (/ 3~ Jo 
0 l ZPf '3-o 
0 2 lJ' ;' -14._ 'Y.J 
0 0 Jo >o 
(} 2. ?..i' 'l.o 

~ 0 2 2f 1-o 
\ 1.. } 2' 1o 
v 0 I 2Cf 3? 

0 j 2.1 J.o 
0 2 '2.~ >o 

0 2 'Z.<t ~~ 
0 

, 
z~ 3o 

0 I zo, 3-o 
·0 '3 2( "lo 
0 <; z,s ":lo 

.v 0 /,. 2Lt 3o 
b '"''1 )/ "lo 

J I 0 3 ?.:; ";a 
,') 1 { 2'2- L?. ,, 
0 I i '2, "t., --
<..J I }3 lb ')';) 

--

t'"5'-' 'PV ·~ 1t- -z.t_ 

Date reviewed: ---=Jec-=-=---' ~ft(r---->---'1 2.-=:...--_____ _ 
Nautilus Enwonmental 



CETIS Analytical Report Report Date: 

Test Code: 

27 Nov-12 14:51 (p 1 of 2) 

12554111-6428-7606 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 04-9384-6288 Endpoint: Proportion Normal CETIS Version: CETISv1.8.0 

Analyzed: 27 Nov-12 14:32 Analysis: Linear Regression (MLE) Official Results: Yes 

Batch ID: 03-9078-8602 Test Type: Survival-Development Analyst: 

Start Date: 08 Nov-12 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 15 Nov-12 Species: Oncorhynchus mykiss Brine: 

Duration: 7d Oh Source: Fraser Valley Trout Hatchery Age: 

Sample ID: 18-7265-461 0 Code: PPEffluent 'fo;( r~f ~ Client: Rescan 

Sample Date: 01 Nov-12 Material: Mining Discharge/Runoff Project: 

Receive Date: 06 Nov-12 Source: Rescan 

Sample Age: 7d Oh Station: 

Linear Regression Options 

Model Function Threshold Option Threshold Optimized Pooled Het Corr Weighted 

Log-Gompertz [log( -log(1-P)=A+B*Iog(X)] Control Threshold 1E-08 Yes No Yes Yes 

Regression Summary 

lters LL AICc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision(a:5%) 

3 -210.1 217.2 429.3 -2.522 1.635 3.682 0.2279 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 

EC10 25.08 11.18 37.71 3.987 

EC15 41.25 24.84 61.6 2.424 

EC20 59.37 39.78 98.77 1.684 

EC25 79.47 53.86 155.3 1.258 

EC40 t,Sa:7 ~3-:tll '*!ll.8 o.eliios 
EC50 pt8.1 ~· 12,.2 1 936 3 04584 

Regression Parameters 

Parameter Estimate Std Error 95%LCL 

Threshold 1.143E-08 1.364E-05 -2.88E-05 

Slope 2.005 0.4537 1.048 

Intercept -5.057 0.7849 -6.713 

ANOVATable 

Source Sum Squares Mean Square 

Model 3.111729 3.111729 

Lack of Fit 6.096031 3.048016 

Pure Error 27.97121 1.864748 

Residual 34.06724 2.003956 

Residual Analysis 

Attribute Method 

Goodness-of-Fit Pearson Chi-Sq GOF 

Likelihood Ratio GOF 

Variances Bartlett Equality of Variance 

Mod Levene Equality of Variance 

Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 
Control Trend Mann-Kendall Trend 

000-089-170-2 

95% LCL 95% UCL 

2.652 8.943 

1.623 4.026 

1.012 2.514 

0.644 1.857 

e.ze33 1.866 ·; 7 {~~ (vtv) 
o 10es 8.8Hl8 

95% UCL t Stat P-Value Decision(a:5%) 

2.878E-05 0.0008382 0.9993 Non-Significant Parameter 
2.963 4.42 0.0004 Significant Parameter 
-3.401 -6.442 <0.0001 Significant Parameter 

DF F Stat P-Value Decision(a:5%) 

1.553 0.2296 Non-Significant 

2 1.635 0.2279 Non-Significant 

15 

17 

Test Stat Critical P-Value Decision(a:5%) 

34.07 27.59 0.0082 Significant Heterogenity 
33.28 27.59 0.0104 Significant Heterogenity 
8.374 9.488 0.0788 Equal Variances 
0.8428 3.056 0.5195 Equal Variances 
0.9287 0.9044 0.1457 Normal Distribution 
0.6123 2.492 0.1122 Normal Distribution 
6 1.0000 Non-significant Trend in Controls 

CETIS™ v1.8.0.1 0 Analyst: __ _ QA: ~Gtt
J)u. i.r I tv 



CETIS Analytical Report Report Date: 27 Nov-12 14:51 (p 2 of 2) 

12554 1 11-6428-7606 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 04-9384-6288 
Analyzed: 27 Nov-12 14:32 

Endpoint: Proportion Normal 
Analysis: Linear Regression (MLE) 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 

Proportion Normal Summary 

Cone-% Control Type 

0 Dilution Water 

6.25 
12.5 
25 
50 
100 

Proportion Normal Detail 

Cone-% 

0 

6.25 

12.5 

25 

50 

100 

Graphics 

;;; 
e 
0 z 
c 
0 :e 
0 
0. e 

1:1. 

;;; 
" .. 
~ .. 
~ 
"' ;; 
3: 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0.0 

-0.5 

-1.0 

-1.5 

-2.0 

-2.5 

-3.0 

-3.5 

-4.0 

Control Type 
Dilution Water 

0 20 

• • 
• • .. • 

• • 

0 25 

000-089-170-2 

40 

Calculated Variate(AIB) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 

4 1 0 0 0.0% 0.0% 123 

4 0.9583 0.9333 0.01596 0.03191 3.33% 4.17% 115 
4 0.9417 0.9 0.9667 0.01596 0.03191 3.39% 5.83% 113 
4 0.9505 0.9333 0.9667 0.009322 0.01864 1.96% 4.95% 115 
4 0.775 0.5667 0.9 0.07249 0.145 18.71% 22.5% 93 
4 0.7167 0.5333 0.9 0.07515 0.1503 20.97% 28.33% 86 

Rep1 Rep2 Rep3 Rep4 
1 1 1 1 

0.9667 v 0.9333 v 1 0.9333 v 
0.9333 / 0.9 v 0.9667 .,/ 0.9667 / 

0.9333 i/ 0.9355 ./ 0.9667 ,/ 0.9667 ,/ 

0.9 / 0'.8333 ,/ 0.8 ./ 0.5667/. 

0.9 ./ 0.7333 V'0.7 / 0.5333 / 

Log-Gompertz [log(-log(1-P)=A+B*Iog(X)] 

• 

60 80 100 120 

Conc-0/o 

• 

• 
• • 

• 

• 

• 
50 75 100 

Conc-0/o 

2.5 

2.0 

1.5 

1.0 

~ 0.5 : ••• 

••• 

'a 0.0 ---------- --- -.-.-• ---------------

~ .. 
-0.5 

! 
f 

-1.0 

-1.5 

-2.0 • 
-2.5 

-3.0 

-3.5 

• 
-4.0 

-2.0 -1.5 

2.5 

2.0 

1.5 

1.0 

.. 0.5 

" .. 
0.0 

~ .. -0.5 

~ .c -1.0 .. 
;; 
3: -1.5 

-2.0 

-2.5 

-3.0 

-3.5 

-'1.0 

0.0 

CETISTM v1.8.0.1 0 

• 

-1.0 -0.5 0.0 0.5 

Ran kits 

• 

• 

Proportion Normal 

1.0 1.5 2.0 

• • • • • 
• 

•• 

• 

Analyst: __ _ 

8 

123 
120 
120 
121 
120 
120 



APPENDIX C - Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: NOIJ 1 I !'J... 

Date Received: NO\l k> ( l'2.. 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: N0\1 1S/fL 

Start Date: ....:.N....:...o_~.....:S:..:..I....:...l'2. _______ _ 

Set up by: \\l~ ------------

103\ l'2. 

7 -d No. of Fronds IC50 (95% CL): 4-B (4-S- S-\) 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 4-3 (3.1.\.- s. 3) cv (%): 11 

Number of Fronds DrvWeiaht 

Test Results: IC25 o/o(v/v) (95% CL) '7CH /0.1-

IC50 o/o(v/v) (95% CL) 10.1- /CIT 

Reviewed by: Date reviewed: .:D.e..e. · lL-}Iv 
--~~~~~,~~--

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: 

Sample ID: 

Work Order No.: 

Culture Source: CPCC#490 

Test Culture Age: -----"''0__,,&'-"a""'-"1-~~=---------
Light Intensity Range: '-IC\OD - SObb 

-~~-~~--------

Day 0 1 2 

Shelf Temp (0 C} aS.o ."25·0 ~ 
Initials uAb JiN IV 

Sample Characteristics 

Temperature (0 C} Q:3.0 
DO (mg/L) Cf8 
pH =t, 
Conductivity (!.IS) 1~1-cl.. 

Concentration 
Temperature (0 C} 

Day 0 Day 7 

Control 
~.0 d5.1:) 

1.5 
~3.0 ~S.D 

3.05 
'd._'~{) ?S.S 

6.1 
~'?,,b ~s.s 

12.1 
~).0 ;iS.S 

24.2 ~).o :>S.S 
48.5 ~),{) :)S.S 
97 

~),() d~rC 
Initials 11.£~ tfjl, 

Setup by: ____f_f_Lb___:c _______ _ 

Test Date: _.Nc....::....o.D......,\J.._CO-""'--'-l-=-! ~=-==-------
Test Species: -=L::::.em2 n.:.::a...:..:m.:::.in:..::.or:.__ _____ _ 

>ax Growth? (YIN): '-{ l ':>0 ([a ntJ~ 
Date Measured: t\)IA)0/1'1-

3 4 5 6 

~.0 2S.o :>c;,o )SS 

:n\ :31\ ~ ~ 

Aeration? 60 min 

~'3,0 
£6.~ 

1=.9 
~soo 

7 

~S,O 
~ 

pH Conductivity (!.IS) 

Day 0 Day 7 Oh 

G.~ 8\ 8&) 
B.o <t>.·a ?Jffi 
8,6 g,·J,, qdy 
8.b ft \ ~q~ 

S,On ~,\ \\ \R 
~.c ?>I\ \sY~ 
q.o, ~.\ Y1S1 
1.C\ ~0 ~soo 
V-8 w ~ 

Thermometer: Calibrated Thermometer Cond. Meter:_C-=---_:__1 _____ pH meter: _cPH_:_-1.:...__ ____ _ 

Sample Description: c--\ear 

Comments: 

Reviewed: _____ J __ -"-~---------Date Reviewed: 

version 1.1 Issued May 27, 2008 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet -7-d Frond Counts 

Client: ~e~COA Start Date: /\}OJ 51 ( 'l.. 
Sample ID: ~ef.fr ,t\A,I_rl 
Work Order#: 12?SIO ---------------------------

Termination Date: ~(\J~~rlS.:::..' . ..:..!Itc....:'L==----------
Test set up by: ___.·tif?=.:.;· =· ------------

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow 
size 

Gibbosity 
fronds destruction buoyancy Comments Initials 

'INI..J) DayO Day 7 

Control A (D 15'6 ~t.P. 
B liS 
c ~~ 
D lttt. 

1.5 A l't4. 
B \f1-
c \{~ 
D ~Lf 

3.05 A 'lF, 
B I tt'-1 
c sr 
D 13~ 

6.1 A I '11 
B ~s 
c ~ 
D S'i 

12.1 A \{~ I 
B (.{\.( 
c Lffn 
D 43 

24.2 A "(q 
B '-fa 
c 3Co 
D ~u yq w 

Comments: 

Reviewed by: 0(J(.... Date Reviewed: .:/lll-e-• 1 t-/ft--
1 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: Ra,~() 
Sample ID: £Q 1,.\1~e"\-
Work Order#: 125'7(o ------------------------

Start Date: (\)o./QH?.. 
Termination Date: NoJ IS" I\ 'L 

--~~~~-------------------
Test set up by: __ --J::'k::..::v6~--------------------

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow 
size 

Gibbosity 
fronds destruction buoyancy Comments Initials 

t.f.{-r[J) Day 0 Day 7 

48.t- A ~ ~ ~. 
B ·~'i) 

c 3'B 
D ~Co 

97 A '3~ 
B "tl) 
c 3=1-
D ~ ·~I.{ \ I 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

-·----------

Comments: 

Reviewed by: 0G1!- Date Reviewed: .1lru_ ' ( L..//?...-
1 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7 -d Lemna minor Weight Data Sheet 

Client: Start Date: fJo·J 2> II 2. 
Sample ID: Termination Date: NC..J iSH t ...:..___,;,..;. ____ _ 
Work Order#: !~S% -----------------

·.·· ·.• : % ktcJj~*'' · · · , .. c, .. 
. . : .::N·:C(':p~::c . . . . . . . .· 

' : ~~; '"' 

P(ln weiYht (mg) 
'· :_.~~~.. ' . .. ' 

Concentration Rep PanN'O. . . ~"'t:l 1- plant (mg). •• . . Initials .. 
~~~fvN.) 

·;_< .. ' .. :., ,;/:·~·-·. "''/"?~·." > • .·. .. ... . ··:::·~~ .·. 
'"".x"" 

Control A 1 /OSlo .~;;t \O(o I. ~3 tv(~ 
B 2 I05'cl · iJ.p to'St-. ~'{ 
c 3 to'{:) -~b l o4"t. \ft 
D 4 to~?J.S1 I04d. 'L(l( 

1.5 A 5 IO~l.l.-\ l lo'¥; . 4'1 
B 6 104;;) .ll lOl{t. :)5 
c 7 104 d.\oS \04 (o .'a'{ 
D 8 1 tsa. qr- lOSfo,St 

3.05 A 9 fo4':> .)d. lo4'd .loq 
B 10 qqo. Yf- qqy,');} 
c 11 los~. -at ID3S.~d 
D 12 loS\ .oB loSS -~0 

6.1 A 13 1 o4fo .o'l JoSO. ll 
B 14 \ DSO -it~S ifiS'S' \3 
c 15 \044. \o?, loqq. oS 
D 16 1<J4 ~L d~ IOl{ "-'let 

12.1 A 17 \Ot:>\.\ . oq tcoS _qo 
B 18 'roo. o1 \~oY .I.\?> 
c 19 \0~ \ .l\9 10~1-.~ 
D 20 \O?,i. 5((> r ol( I· ~ ~ 

24.2 A 21 IO'dQ .~\ f635. ~\.{ 
B 22 1 o\q . (oL( J'o;)~. [C{ 
c 23 tcxo. ~9 1004 .3(c 
D 24 lb\(Q. 2<D lO:;}I. "i~ 

48.5 A 25 ID~S. WI> ID~o.O~ 
B 26 \D~I :~y I O~Co. )() \ 
c 27 loS\.Cfo iO)Co. ~ "> 
D 28 lo\1--(rt io~3.9-Q w 

Comments: 

Reviewed by: Date Reviewed: !2-.ee. · i l, / t k: 
( 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: Start Date: No-.) b 1\ 1.. 
Sample ID: Termination Date: {\loJ \<;1\ 'L 

~~~----------
Work Order #: 

97' A 29 \oo~. ot too 1-. rt tL6 
B 30 ·qq~. \{€> qq'i,(O 
c 31 loLl0.39 \()\fS.l-~ 
D ~v 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: Date Reviewed:--~-----· _ll.--1--/-'t..-__ __ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis 10: 11-9141-3624 Endpoint: 

Analyzed: 12 Dec-12 16:49 Analysis: 

Batch 10: 12-8897-9358 Test Type: 

Start Date: 08 Nov-12 Protocol: 

Ending Date: 15 Nov-12 Species: 

Duration: 7d Oh Source: 

SampleiD: 14-0738-987 4 Code: 

Sample Date: 01 Nov-12 14:00 Material: 

Receive Date: 06 Nov-12 12:10 Source: 

Sample Age: 6d 10h Station: 

Non-Linear Regression Options 

Frond Count 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

53E310B2 

Water Sample 

Rescan 

PP Effluent 

Report Date: 

Test Code: 

12 Dec-12 17:00 (p 1 of 2) 

12556113-9882-9587 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: APHA 

Brine: 

Age: 8d 

Client: Rescan 

Project: 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Cumulative Log-Normal EV [Y=A*(1- <l>(log(X/D)/C))] None None Normal [W=1] Off[Y*=Y] 

Regression Summary 

lters Log LL AICc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

8 -65.92 138.7 142.2 0.2763 Yes 0.1277 2.621 0.9846 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC10 23.53 5.251 52.84 4.25 1.893 19.04 

IC15 42.8 18.06 80.08 2.336 1.249 5.538 

IC20 68.87 29.92 131.1 1.452 0.763 3.342 

IC25 103.6 34.45 238.7 0.9655 0.4189 2.903 

IC40 289.6 27.27 1791 0.3453 0.05585 3.667 

IC50 537.5 22.69 12730 0.1861 0.007853 4.408 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL tStat P-Value Decision(a:5%) 

A 41.05 1.889 37.18 44.91 21.73 <0.0001 Significant Parameter 
c 2.441 1.398 -0.4181 5.301 1.746 0.0914 Non-Significant Parameter 
D 537.5 610.6 -711.4 1786 0.8802 0.3860 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Model 345.6911 345.6911 13.84 0.0009 Significant 

Lack of Fit 18.77769 3.755538 5 0.1277 0.9846 Non-Significant 

Pure Error 705.75 29.40625 24 

Residual 724.5277 24.98371 29 

Residual Analysis 

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

Variances Bartlett Equality of Variance 5.736 14.07 0.5709 Equal Variances 
Mod Levene Equality of Variance 0.5489 2.423 0.7889 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9441 0.9338 0.0980 Normal Distribution 
Anderson-Darling A2 Normality 0.8816 2.492 0.0240 Non-normal Distribution 

000-089-170-2 CETIS™ v1.8.0.11 Analyst: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-9141-3624 

Analyzed: 12 Dec-12 16:49 

Frond Count Summary 

Cone-% Control Type 

0 Negative Control 

1.5 

3.05 
6.1 

12.1 
24.2 
48.5 

97 

Frond Count Detail 

Cone-% Control Type 

0 Negative Control 

1.5 

3.05 

6.1 

12.1 

24.2 

48.5 

97 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

Count Mean Min Max 

4 41 36 52 

4 41 37 48 

4 39.25 32 45 

4 41 35 48 

4 38 37 40 

4 37.5 30 43 
4 33.5 29 40 

4 31.5 28 39 

Rep 1 Rep2 Rep3 Rep4 

52 39 37 36 

38 41 37 48 

42 38 45 32 

35 39 42 48 

37 38 40 37 

43 34 30 43 

33 29 32 40 

28 39 31 28 

Report Date: 

Test Code: 

12 Dec-12 17:00 (p 2 of 2) 

12556 1 13-9882-9587 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Calculated Variate 

Std Err Std Dev CV% %Effect 

3.719 7.439 18.14% 0.0% 

2.483 4.967 12.11% 0.0% 

2.81 5.62 14.32% 4.27% 
2.739 5.477 13.36% 0.0% 
0.7071 1.414 3.72% 7.32% 
3.279 6.557 17.49% 8.54% 
2.327 4.655 13.89% 18.29% 
2.598 5.196 16.5% 23.17% 

Graphics 3P Cumulative Log-Normal EV [Y=A*(1- ~(log(X/D)/C))] 
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CETIS Analytical Report Report Date: 

Test Code: 

Lemna Growth Inhibition Test 

~ 
12 Dec-12 14:53 (p,7of .K) 

12556 1 13-9882-9587 

Nautilus Environmental 

Analysis ID: 02-2675-8821 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.4 

Analyzed: 

Batch ID: 

Start Date: 

12 Dec-12 14:52 

12-8897-9358 

08 Nov-12 

Ending Date: 15 Nov-12 

Duration: 7d Oh 

Sample ID: 14-0738-987 4 

Sample Date: 01 No~ii-F 14:00 

Receive Date: 06~12 12:10 

Sample Age: 6d 1 Oh 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 >97 N/A 

IC10 >97 N/A 

IC15 >97 N/A 

IC20 >97 N/A 

IC25 >97 N/A 

IC40 >97 N/A 

IC50 >97 N/A 

Total Dry Weight-mg Summary 

C-% Control Type 

0 Negative Control 

1.5 

3.05 

6.1 
12.1 

24.2 

48.5 

97 

Total Dry Weight-mg Detail 

C-% Control Type 

0 Negative Control 

1.5 

3.05 

6.1 

12.1 

24.2 

48.5 

97 

000-089-184-2 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

229931 

95% UCL TU 

N/A <1.031 

N/A <1.031 

N/A <1.031 

N/A <1.031 

N/A <1.031 

N/A <1.031 

N/A <1.031 

Count Mean 

4 4.462 

4 4.627 

4 4.697 

4 4.42 
4 4.748 

4 4.905 

4 5.042 

4 5.517 

Rep 1 Rep2 

5.31 4.58 

4.03 5.24 

5.57 4.05 

4.02 4.48 

4.81 4.36 

5.83 4.55 

4.82 4.86 

5.1 6.62 

Linear Interpolation (ICPIN) Official Results: Yes 

Lemna Growth Analyst: Jeslin Wijaya 

EC/EPS 1/RM/37 Diluent: APHA 

Lemna minor Brine: 

CPCC#490 Age: 8d 

53E310B2 Client: Rescan 

Water Sample Project: 

Rescan 

PP Effluent 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

3.87 5.31 0.3191 0.6382 14.3% 0.0% 

3.64 5.6 0.4702 0.9404 20.32% -3.7% 

4.05 5.57 0.3695 0.7389 15.73% -5.27% 

4.02 4.76 0.1525 0.3051 6.9% 0.95% 
4.25 5.57 0.2997 0.5995 12.63% -6.39% 
4.07 5.83 0.3818 0.7636 15.57% -9.92% 
4.57 5.92 0.2995 0.599 11.88% -13.0% 
5.01 6.62 0.374 0.7481 13.56% -23.64% 

Rep3 Rep4 

4.09 3.87 

3.64 5.6 

5.05 4.12 

4.42 4.76 

5.57 4.25 

4.07 5.17 

4.57 5.92 

5.34 5.01 

CETIS™ v1.8.4.29 Analyst: __ _ QA: .J(,f;._. 
- ( 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-2675-8821 
Analyzed: 12 Dec-12 14:52 

Graphics 

000-089-184-2 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

-- .. 

CETISTM v1.8.4.29 

Report Date: 

Test Code: 

'J,--'2-
12 Dec-12 14:53 (p {of A 

12556 113-9882-9587 

Nautilus Environmental 

CETIS Version: CETISv1.8.4 
Official Results: Yes 

Analyst: __ _ 

j~ 
QA:Ile- ( '!~/!?-



APPENDIX D - Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: · 

Sample Volume: 

Rescan 

12557 

,....... c . 
PPEffluent f o ¥ I eJ.f '2.---
Nov. 1,2012 

Nov.6,2012 

Test Organism Information: 

Culture Date: Nov.2,2012 

Age of culture (Day 0): 5d 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC90 

Stock Solution ID: 12Zn01 

Date Initiated: · Nov. 7, 2012 

72-h IC50 (95% CL): 25.0 (22.3- 28.0) 

Start Date: __ ....:.N..:..:o:....;;v..:.... . ..:....7,'--"2:....;;0:....;;1.;;::;;2 ____ _ 
Set up by: ___ E_C_C ______ _ 

119/L Zn 

72-h IC50 Reference Toxicant Mean and Range: 21.5, 12.4-37.3 cv (%): 32% 
119/L Zn 

Test Results: Algal Growth 

IC25 %(v/v) (95% CL) >95.2 

IC50 %(v/v) (95% CL) >95.2 

Reviewed by: Date reviewed: Jle. c.. · Lt /I v 
----"-~( ---'--=--

Modified May 8, 2008; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

E§2C11-J Setup by: 

PPer-Fu.tl!J/76 ¥ ~ Jf l,· Test Date/Time: 

ECC 

!V§r1- Test Species: Pseudokirchneriella subcapitata 

Age of Culture: 
c-~ ___ Culture Health: 

Culture Count: 1 1'14 2 { (o f Average: ! 1-o Culture Cell Density (c1 ): 

220,000 cells/ml x N 
v1 = ~ 

(c1) I?Jl)[< tD 4 
1 "2-7.-- 2 ]._ """.?> 

ml 
= &·0rM-

Average: __ :z;_72-_·_~--·_'f_l_o_1 _______ _ 
cells/ml 

Time Zero Counts: 

No. of Cells/mL: _;:_-:z._,_,~ _ _:'f._J_0_1 ___ 1nitial Density: # cells/mL + 220 J.LL x 10 J.LL = 

Concentration Water Quality Measurements 
Microplates rotated 2X per day? 

pH Temp (°C) 

% (v/v) Oh Oh 24 h 48 h 72 h Oh 24h 48h 72 h 
Lab Control 

&·4 ut·r- -z.rA) Z[o v wo v v / 
1.5 &;.,, £4-:f J.(/0 ~ v v _,/ 
3.0 0<, J4\ l&'D ~ v ~/ / 
5.9 (;,.,q )4;~ 1£'0 / v' / 

~ 
11.9 foe~ 2-f\ 1('D t/ / v ~ 
23.8 b-"1 ]4-':l ~{) / / / / 
47.6 ~ -8 74~ ')<\/0 v' v v ~ 
95.2 (g4, ~\) ~0 v ¥ v / ~ / 

~ /, 

Initials ~ ~ ~/ ~ ..... ~ ~ l~t/ 

Initial control pH: Weii1: __ ~_K __ _ Well2: (p "? _;...__ ____ _ 
Final control pH: Well1: ___ 0_"_-1 __ weu2: G"r --=----=-----
Light intensity (luxt.:.):_~_<o_YJ'D_· ----- Date measured: 

Sample Description: c).£M~V 

Comments: 

Reviewed: Date reviewed: JJ..v:: · 4/ ( l--
---~~--+1~---

' 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

1.5 

3.0 

5.9 

11.9 

23.8 

47.6 

95.2 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

~-~ Start Date/Time: Nt-J · "t-/ {7.--- l ~ ':?0 ~ 
----l.I..:::"A::..~.rr'r~:......._----- Termination Date: ==N~=rl~='~i U~~/ ~/)-===~/~--l'=3::s-=h~====== 
:Q~ ~~ Test set up by· ~/ 

'Kf .ST V 
Rep Count 1 Count 2 Count 3 Count4 Comments Initials 

A 46 I~ 
B ~ 
c -:4<6 
D 4<6 
E ~ s-3 
F 40 41-
G 4'1 
H ~ 
A 14(y, I~ 
B 1"1<t 
c I =t-v 
D \<6-g' 
A itt-~ 
B IM I?,~ 
c /:::}-~ 
D I<S"4 -v 
A i 0<"6 ~ ~-
B 1r4 
c fl-'1.-
D I :21 I~ 
A .qq· 
B (ll~ 
c lOr 
D g~ 
A l<bb 
B 104 
c q--z.-. 
D 105 
A 11-z-, 
B Cf(p 
c ll I 
D s-s\ 
A Cf3 
B /0 ~ 10?:> 
c ~-=l 
D ?<'4- \II 

Date Reviewed: J-u:. · ~ J, V 
------~--~~,+t~-----------

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Copper Mountain Start DatefTime: 07-Nov-12 @1530h 
WO#: 12557 ~ ,.. f- Termination Date: 10-Nov-12 @1535h 
Sample ID: PPEffluent io'l' I~ v 

Initial Cell Density: 10227 cell/ml 225000 
0.22 
0.01 

Concentration Rep Count 1 Count2 Count 3 Count 4 Mean Cell Yield 10227.27 

% v/v (X 1 04
) (X 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 45 45 44.0 mean 44.2 

8 51 51 50.0 so 6.819091 
c 38 38 37.0 cv 15.41829 
D 48 48 47.0 
E 57 53 55 54.0 
F 40 42 41 40.0 
G 49 49 48.0 
H 35 35 34.0 

1.48 A 146 158 152 151.0 
8 198 198 197.0 
c 172 172 171.0 
D 188 188 187.0 

2.95 A 148 148 147.0 
8 127 136 131.5 130.5 
c 178 178 177.0 
D 159 159 158.0 

5.9 A 168 168 167.0 
8 154 154 153.0 
c 172 172 171.0 
D 131 128 129.5 128.5 

11.9 A 99 99 98.0 
8 119 119 118.0 
c 101 101 100.0 
D 87 87 86.0 

23.8 A 83 83 82.0 
8 104 104 103.0 
c 92 92 91.0 
D 103 103 102.0 

47.6 A 112 112 111.0 
8 96 96 95.0 
c 111 111 110.0 
D 81 81 80.0 

95.2 A 93 93 92.0 
8 108 103 105.5 104.5 
c 77 77 76.0 
D 84 84 83.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-0368-8226 Endpoint: Cell Yield 

Analyzed: 21 Nov-12 15:20 Analysis: Parametric-Two Sample 

Sample ID: 00-1484-8724 Code: PPEffluent ~)t: f eJ..f z.._. 

Sample Date: 01 Nov-12 Material: Water Sample 

Receive Date: 06 Nov-12 Source: Rescan 

Sample Age: 6d Oh Station: 

Data Transform Zeta Alt Hyp MC Trials NOEL 

Untransformed 0 C<T Not Run <1.49 

Equal Variance t Two-Sample Test 

Control vs Cone-% Test Stat Critical DF MSD 

Negative Control 1.49* 17.42 1.812 10 13.76 

2.98* 14.54 1.812 10 13.55 

5.95* 14.94 1.812 10 13.4 

11.9* 9.972 1.812 10 10.22 

23.8* 10.4 1.812 10 8.757 
47.6* 9.09 1.812 10 10.92 

95.2* 8.312 1.812 10 9.703 

ANOVATable 

Source Sum Squares Mean Square DF F Stat 

Between 70763 10109 7 49.35 

Error 5736 204.8571 28 

Total 76499 10313.86 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 7.288 18.48 0.3995 
Distribution Shapiro-Wilk W Normality 0.9804 0.9166 0.7574 

Cell Yield Summary 

Cone-% Control Type Count Mean 95% LCL 95% UCL Min 

0 Negative Control 8 44.25 41.66 46.84 34 

1.49 4 176.5 168.9 184.1 151 

2.98 4 153 145.5 160.5 130 

5.95 4 154.8 147.4 162.1 128 

11.9 4 100.5 95.48 105.5 86 

23.8 4 94.5 90.72 98.28 82 

47.6 4 99 93.44 104.6 80 

95.2 4 88.75 84.15 93.35 76 

000-089-170-2 CETIS™ v1.8.0.11 

Report Date: 21 Nov-12 16:20 (p 1 of 4) 

Test Code: 12557 1 09-5290-3835 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Client: Rescan 

Project: 

LOEL TOEL TU PMSD 

1.49 N/A >67.11 21.9% 

P-Value Decision( a:5%) 

<0.0001 Significant Effect 

<0.0001 Significant Effect 

<0.0001 Significant Effect 

<0.0001 Significant Effect 

<0.0001 Significant Effect 
<0.0001 Significant Effect 

<0.0001 Significant Effect 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Max Std Err Std Dev CV% 

54 2.411 6.819 15.41% 

197 10.05 20.09 11.38% 

177 9.857 19.71 12.89% 

171 9.716 19.43 12.56% 

118 6.602 13.2 13.14% 

103 4.975 9.95 10.53% 

111 7.314 14.63 14.78% 

104 6.047 12.09 13.63% 

Analyst: __ _ 

%Effect 

0.0% 

-298.9% 

-245.8% 

-249.7% 

-127.1% 

-113.6% 

-123.7% 

-100.6% 

QA: j(o/L 
J)Q.c..· IV 



CETIS Analytical Report Report Date: 21 Nov-12 16:20 (p 2 of 4) 

Test Code: 12557 1 09-5290-3835 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 18-0368-8226 Endpoint: Cell Yield CETIS Version: CETISv1.8.0 

Analyzed: 21 Nov-12 15:20 Analysis: Parametric-Two Sample Official Results: Yes 

Cell Yield Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 RepS Rep6 Rep7 RepS 

0 Negative Control 44 50 37 47 54 40 48 34 

1.49 151 197 171 187 

2.98 147 130 177 158 

5.95 167 153 171 128 

11.9 98 118 100 86 

23.8 82 103 91 102 

47.6 111 95 110 80 

95.2 92 104 76 83 

Graphics 
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Conc .. 0/o Ran kits 

000-089-170-2 CETIS™ v1.8.0.11 Analyst: __ _ 

(V 



CETIS Analytical Report Report Date: 21 Nov-12 16:20 (p 1 of 2) 

12557 1 09-5290-3835 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 13-2432-8720 

Analyzed: 21 Nov-12 15:21 

Sample ID: 00-1484-8724 

Sample Date: 01 Nov-12 

Receive Date: 06 Nov-12 

Sample Age: 6d Oh 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 

r 
6.583 

IC10 7 99 7.269 

IC15 9 4 8.009 

IC20 ~ .65 8.809 

IC25 1 .48 7.736 

IC40 >95.2 N/A 

IC50 >95.2 N/A 

Cell Yield Summary 

Cone-% Control Type 

0 Negative Control 

1.49 

2.98 
5.95 

11.9 
23.8 
47.6 

95.2 

Cell Yield Detail 

Cone-% Control Type 

0 Negative Control 

1.49 

2.98 

5.95 

11.9 

23.8 

47.6 

95.2 

000-089-170-2 

Endpoint: Cell Yield CETIS Version: CETISv1.8.0 
Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Code: PPEffluent '1\r,y 7e.;-l- z,., Client: Rescan 

Material: Water Sample Project: 

Source: Rescan 

Station: 

Seed Resamples Exp95% CL Method 

2.028E+09 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

7.84 14.47 12.75 1519; 
10.2 12.5 9.806 13.76 

13.13 10.82 7.614 12.49 _/qs-~ 
24.51 9.387 4.08 11.35 

N/A 6.459 N/A 12.93 

N/A <1.05 N/A N/A 

N/A <1.05 N/A N/A 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CV% %Effect 

8 44.25 34 54 2.411 6.819 15.41% 0.0% 

4 176.5 151 197 10.05 20.09 11.38% -298.9% 

4 153 130 177 9.857 19.71 12.89% -245.8% 
4 154.8 128 171 9.716 19.43 12.56% -249.7% 
4 100.5 86 118 6.602 13.2 13.14% -127.1% 
4 94.5 82 103 4.975 9.95 10.53% -113.6% 
4 99 80 111 7.314 14.63 14.78% -123.7% 
4 88.75 76 104 6.047 12.09 13.63% -100.6% 

Rep 1 Rep2 Rep3 Rep4 RepS RepS Rep7 RepS 

44 50 37 47 54 40 48 34 

151 197 171 187 

147 130 177 158 

167 153 171 128 

98 118 100 86 

82 103 91 102 

111 95 110 80 

92 104 76 83 

CETIS™ v1.8.0.11 Analyst: __ _ QA: j &U.-
1 ~-~ fv 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis 10: 13-2432-8720 Endpoint: 
Analyzed: 21 Nov-12 15:21 Analysis: 

Graphics 
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000-089-170-2 

Cell Yield 
Linear Interpolation (ICPIN) 

75 100 

CETISTM v1.8.0.11 

Report Date: 

Test Code: 

21 Nov-12 16:20 (p 2 of 2) 

12557 1 09-5290-3835 

Nautilus Environmental 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: __ _ JCW-
QA:-=---:;-

. ~ 



APPENDIX E -Rainbow Trout LCSO Toxicity Test Data 



Rainbow Trout Summary Sheet 

Client: Rescan Environmental Start Date/Time: November 14/12@ 1205 

Work Order No.: 12574 Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: PP Effluent Tox Test 2 

Sample Date: November 1/12@ 1400 

Date Received: November6/12@ 1210 

Sample Volume: 9x20L 

Other: N/A 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 12 

Alkalinity (mg/L CaC03): 7 

Test Organism Information: 

Batch No.: 101212 

Source: Miracle Spings 

No. FishNolume (L): 1 0/15L 

Loading Density: 0.36 

Mean Length ± SD (mm): 40±3 Range: ___ _;;3..;..7_-_4.:....:5 ___ _ 

Mean Weight± SD (g): 0.54 ± 0.14 Range: ---=0~.3::..::9:....__-..::::0.:..::.8:::2 __ _ 

NaN02 Reference Toxicant Results: 

Reference Toxicant ID: RTNt28 

Stock Solution ID: 12Nt01 

Date Initiated: November 14/12 

96-h LC50 (95% CL): 7.6 (6.6 - 8.6) mg/L NaN02 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV (%): 

5.1 (2.9 - 9.0) mg/L NaN02 

33 

Test Results: The 96-h LC50 is >1 00% (v/v). 

Reviewed by: Date reviewed: ___ J).e~=-c-· _1 ....,1//,_ . ..!..../_"'-__ 
r 

Version 1.2; Issued January 26, 2011. Nautilus Environmental 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample I.D. 

W.O.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

D.O. meter: 

pH meter: 
Cond. Meter: 

KeS?~ _ 1::~-tv~roW"l~•'-·kl 
PP E~~(<Jelll..+ To')(. +-~~t- 2 

1257"1 
IOIU'Z-

JJcve~tcOr I 112@ /'I Oo 
AJ¢Nf2""-b~r I"( /12@ ]'2..0 5 

~Bf 

D0-1 
pH-1 

C-1 

Number FishNolume: 
7-d % Mortality: 

Total Pre-aeration Time (mins): 

10//5 
0.£ 
30 

Aeration rate adjusted to 6.5 ± 1 mllmin/L? (YIN): 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30 minWQ 

Temp°C fS.~ ./ /'1·f7 
pH 7.~ / 7·0 

D.O. (mg/L) lo, \ / (o.o 
Cond. (IJS/cm) 187_2_ 1..-"' ~8C) 

y 

Concentration #Survivors Temperature CC) Dissolved Oxygen (mg/L) pH Conductivity 
(IJS/cm) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

CONT LO to {o /9 l~P Jt.D 1~.0 i'lh ,.,~ lO.\ q,6 ,_q /a,~ qq 7.7, i6~ '~ l~o (DC} ~·t. *'Jtf 
6.25 (0 lO /o IO 1~.0 lf.O lf.O ,.., 1'\ /'1h lo.\ q, c; ~.6 /0,1 Cl.t.V 7.0 "-t6 [,,S <... ~ ~9 -z.7C} ~ 
tl...~ ID 10 ,, 

[D 
t'j.'f) l~.o r~.o ,.,,:; tli4 Ito .I q,t( R.S /o,o ~/B ?.o 6, s 16.B ' 

~J I. a Li"( 0 4'3(.; 
2S \0 \0 Jo )0 l•tO 1~.0 1~.0 1~.< 1'1, 10.\ q.t( 9 -" la"j_ 9/~ 7.o ,,1 l,.s ~~ _il c, b~ L:JJ 
So 10 \0 t;.o ,~.0 IIY.o ' ilo.o to lo I 'I( lllh q,'( ~-J br 4J- 7.0 6r'1-lh.1 to.~ (,_f toqt; t~-;:r< 

loO 10 lO {? (0 l1·~ IV·O lf.O 1'1~ I'*( ro.o ~-'t 9-~ /0.( Q;/ 7.0 6,b ,,b 1..,8' ~ c £:~9q /soY 

Initials ~~f ~\)f 1'- /' ~~ 'ff' .)Bf "' - ~ef ~ ~Sf r ,..._ )ef ~f bJJf r- ...... ~F 1'-

WQ Ranges: T ("C)= 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: Cle~q-
---------------------------------------------~------------------------------------------------------------------------------------------------------------------------------------

Fish Description at 96? ~ /...,."'-.. o(._ 
'(/ . 

Other Observations:----------------------------------------------

Reviewed by: J~ Date Reviewed: ]).e_.t-· (Z.., ( ( '1..--
1 

Version 2.1; Issued January 26, 2011. Nautilus Environmental 



APPENDIX F -Daphnia magna LCSO Toxicity Test Data 



Daphnia magna Summary Sheet 

Client: Rescan Start Date/Time: November 11, 2012 @ 1425h 

Work Order No.: 12575 Test Species: Daphnia magna 
Set up by: ..:::J.::..JT:...._ _____ _ 

Sample Information: 

Sample ID: PP Effluent toi test ;;J. 

Sample Date: Nov 1/12 

Date Received: Nov 6/12 

Sample Volume: 9x20L 

Test Organism Information: 

Broodstock No.: 102412A+B 

Age of young (Day 0): < 24 hours 
Avg No. young per brood in previous 7 d: 25 
Mortality(%) in previous 7 d: 0 

Days to first brood: 9 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: Dm91 
Stock Solution ID: 12Na02 
Date Initiated: Nov 20/12 
48-h LC50 (95% CL): 4.2 (3.7- 4.8) g/LNaCL 

Reference Toxicant Mean and Historical Range: _4:..:.:.0::.....\..:(3:..:.:.6=---...:.4-:....:4L) ---~g!!.!:IL:....:.N.:::a~c:!:.L_ 
Reference Toxicant CV (%): ___ ___::5::.....__ _________ _ 

Test Results: The 48h LC50 is >1 00% 

Reviewed by: Date reviewed: __ Jk_, _c_. _0:.,/f-..J..n.!..~:::::....__~ 
I 
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Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Re)wn 
Sample ID: PQ t_ -\-Cl"af ~ 

Start Date/Time: 

No. Organisms/volume: 1 0/200ml 
--~~~~---------------

Work Order No.: ___.)_,';\,_,SL:f.,..SoL.-________ _ Test Organism: -=D;..;..'"'"m;.;;.a""'g'"'"na"'=-____________ ___ 

DO meter: D0-1 

Concentration Number of 
Live Organisms 

Rep 

No. 
Immobilized 

Set up by: 7-:T 1 

pH meter: ___ _.p:..:H...:...-....:.1 ___ _ 

Temperature 
CC) 

Conductivity meter: -=C'---'-1 ___ _ 

Conductivity 
(iJS/cm) 

WQ Ranges: T CC) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Hardness* Alkalinity* lnitiaiWQ Adjustment Adjusted WQ 

Cone. *(mg/L as CaCo3) Temp (°C) l\'> ......---·· 
Control (MHW) ICO Gb. DO (mg/L) !~ v 
Highest cone. \\00 iO pH ')..,JY ..,/ 

Cond (iJS/cm) ~'t'u· / 
Sample Description: 

IIJ'}"(I~ a--~ I 
7 -d previous# young/brood: M Day of 1st Brood: Comments: Batch#: q Previous 7-d% Mortality: 

Reviewed by: Date reviewed: -----~-.e._c_·_G-+(-I_,v"--· ____ _ 
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Client: ~e':::>CJJ,{\ 
w.o.#: \ d.S1S Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (mL) o.o:m (ml) of 0.02N Sample 0.01M Total 
Volume HCL/H2S04 HCLIH2S04 Total Alkalinity Volume EDTA Hardness 

Sample 10 Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (mL) Used (ml) (mg/L CaC03) Technician 

\)Qb~~~~.tt.+l 1m te;\ I Ncr·/o I 19.. \OCD 0·~ o.3 \0 \o<D \\.0 \\OD 'Llf> 
N\"Q) 2 ND\J B/t'L so 3-l\ 3.C:, G" so S·o \00 ·~ 

~-

Notes: \!?' 0) Dft.tbl -\o ICX)r-"L.. w I .\'>l-. wa-kr 
"' 

Reviewed by: JrYlL Date Reviewed: .]) ~c.. · G; ( fl.--
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APPENDIX G -Chain-of-Custody Forms 



Nautilus Environmental Chain of Custody (electronic) 

(!]British Columbia: 8664 Commerce Court, Burnaby, BC, V5A 4N7 

Date Page_ of_ .. 
Sample Collection By: '//' ANALYSES REQUIRED 

Report to: Invoice to: 0 
:;:::; 

'· :0 
Company Rescan Environmental Rescan Environmental 

i: 
.E: 

Address 1111 West Hasting Street 1111 West Hasting Street .<:: 

~ 0 
City/Prov/Postal Code Vancouver, BC, V6E 2J3 Vancouver, BC, V6E 2J3 

1ii 
e ~ 

1ii Ol 
~ Contact Lesley Shelley or Kelsey Norlund Lesley Shelley or Kelsey Norlund $ c: $ 

~ :J 

~ 
0 c: -Phone 604-689-9460 604-689-9460 ts 0 §- m 

:;:::; ._ 
:0 :::> :0 (.) 

~ Email lshelley@rescan.com; knorlund@rescan.com ro '0 i: "§ ·:;;: e .E: CI:J E 
e a. Q) 

~ .<:: <tJ I-:::::: >-

~ ·~ .c ~ c.. E > (j) & ·~ (J) ·~ Ol t:: 
-<:: '5 :::> 0 !: 0 ~ 

Q) 

_g (/) .s a:: 
CONTAINER #OF ~ ~ SAMPLEID DATE TIME MATRIX COMMENTS ro E: .g TYPE CONTAINERS 3:: ·c: \,) C) 

0 .<:: ctl :::. ~ r::. .c a. t:: 

~ <S> c: ro E: 0 -~ '0 (j) \-0 ._J .<:: tQ .~ 
'0 -~ '0 c-!.i ~ ' I 0. 1'- (.) 1'- 1'-

1 PP Effluent Tox Test 2 ~::./)/It, !'/~' -.:;0/, Water 2!/{ '9 X X X X l (.(o r 
2 ..1. \ "' A /"\ 

3 !:{\ \~ r-; tA ~ h lt2t "-,... 
''"' " 

4 
1.(1 !() ,..., \~ "" 1'1- ~ pi? , l1 .. -· 

5 
~v pi :.; ,_ 

~ £:! \ ~ ~l ..-' ..... - - ...... 
6 '""' ~. t1. ~v -7 -· 8 3 
9 

10 
PROJECT INFORMATION SAMPLE RECEIPT RELIQUINSHED BY (CLIENT) RELIQUINSHED BY (COURIER) 

Client: Total# Containers: Signature: Signature: 

P.O. No.: Good Condition? Print: Print: 

Shipped Via: Matches Schedule? 
Company: Company: 

Time/Date: Time/Date: 

SPECIAL INSTRUCTIONS/COMMENTS: RECEIVED BY (COURIER) RECEIVED BY (LABORATORY) 

Identify sample as Rescan Project# 868-021-01 on invoices 
Signature: Signature: ~ _gf/V"l , 
Print: Print: ~'--
Company: Company: ~'\.\J<,. 
Time/Date: Ti111e/Date: ~~ft2 <2.\'£...\.n 

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted. 
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