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INTRODUCTION

CH2M Applied Sciences Laboratory (ASL) conducted chronic bioassay testing from June 14
through 21, 2016, on samples provided by Sumitomo Metal Mining – Pogo Mine, Delta 
Junction, Alaska.  The tests were conducted using the water flea (Ceriodaphnia dubia) and the 
fathead minnow (Pimephales promelas).   

OVERVIEW OF REGULATORY GUIDANCE

The following provides an overview and excerpts of applicable permit specifics, regulatory 
guidance, and other relevant information.  This is intended only as a helpful guide, from a 
laboratory perspective, for understanding test outcomes.  The final responsibility for 
interpretation of results remains with the client and/or regulatory agency. 

The following guidance is taken from CH2M’s reading of the NPDES permit for Sumitomo -
Pogo (permit #AK0053341, effective May 1, 2011, expires April 30, 2016).  

Note: At the time of testing, no updated permit has been obtained by CH2M ASL.

Whole Effluent Toxicity Testing (WET) Requirements:

 “1.4.1 Toxicity testing must be conducted on grab sample of effluent.”

 “1.4.2 Chronic Test Species and Methods”
o “1.4.2.2 The permittee must conduct short-term tests with the water flea, 

Ceriodaphnia dubia (survival and reproduction test), and the fathead minnow, 
Pimephales promelas (larval survival and growth test) …”

o “1.4.2.3 The presence of chronic toxicity must be determined as specified in 
Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Freshwater Organisms, Fourth Edition, EPA/821-R-02-
013, October 2002.”

o “1.4.2.4 Results must be reported in TUc (chronic toxic units), where TUc = 
100/IC25.”

 “1.4.3 Toxicity Triggers. Since data does not exist to support the development of a 
WET limit at this time, a target level for chronic toxicity of 2 TUc shall apply …”

 1.4.4 Quality Assurance
o 1.4.4.3.1 If organisms are not cultured in-house, concurrent testing with 

reference toxicants must be conducted. If organisms are cultured in-house, 
monthly reference toxicant testing is sufficient. Reference toxicant tests must 
be conducted using the same test conditions as the effluent toxicity tests.

o 1.4.4.3.2 If either of the reference toxicant tests or the effluent tests do not meet 
all test acceptability criteria as specified in the test methods manual, the 
permittee must re-sample and re-test within 14 days of receipt of the test results.
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SUMMARY OF TEST RESULTS

Exhibit 1 provides a summary of the final test results.  

EXHIBIT 1

Summary of Chronic Test Results

Species
NOEC 

(%)

LOEC 

(%)

IC25

(%)

TUc

(100/IC25)

Was chronic toxicity 

demonstrated 

(a TUc value > 2.0)?

C. dubia 100 > 100 > 100 > 100 No

P. promelas 100 > 100 > 100 > 100 No
Note: acronyms are as defined below.

From the NPDES permit - Chronic Toxicity Trigger:  “Toxicity Triggers. Since data does not 
exist to support the development of a WET limit at this time, a target level for chronic toxicity 
of 2 TUc shall apply …” 

More detailed information is provided in the Chronic Results and Data Interpretation sections.

ACRONYM DEFINITIONS (from EPA guidance): 

NOEC = No Observed Effect Concentration:  The highest test concentration that causes no 
observable adverse effects on the test organisms (i.e. no statistically significant reduction
from the control). 
LOEC = Low Observed Effect Concentration:  The lowest test concentration that does cause 
an observable adverse effect on the test organisms (i.e. is statistically significant reduction
from the control).
IC25 = Inhibition Concentration (25%):  A point estimate of the test concentration that would 
cause a 25 percent reduction of a non-quantal biological measurement (i.e. growth, 
reproduction, etc.) for the test population.
TUc = Toxic Units (Chronic):  Calculated as 100% sample divided by the chronic IC25 value.   
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METHODS AND MATERIALS

TEST METHODS

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

DEVIATIONS FROM PROTOCOLS

Deviations from required procedures in the test methods:  

 None noted.

Deviations from recommended procedures in the test methods:  

 None noted.

TEST DESIGN

The following summarizes the conditions used for both overall testing and the specifics for 
each test (observations and notations can be found on the datasheets in Appendix A):

Overall Test Design:
 Chronic tests: 12.5, 25, 50, 75, and 100 percent sample + dilution water for the control.

Test Organism Conditions:
 All organisms tested were fed and maintained during culturing, acclimation, and testing 

as prescribed by the EPA (2002).  
 The test organisms appeared vigorous and in good condition prior to testing.

C. dubia chronic test:
 Source:  CH2M's in-house cultures
 Age:  Less than 24 hours old and within an 8-hour age range, with blocking by known 

parentage
 Design:  Ten test vessels per concentration, one organism per vessel
 Test Solution Renewal:  Daily
 Monitoring:

o Daily:  Survival and neonate production (with brood determination)
o Daily:  DO and pH in pre and post-renewal solutions, all concentrations
o Daily:  Temperature in pre-renewal solutions, all concentrations
o With each new sample:  Conductivity in post-renewal solutions, control and 

highest sample concentration
 Termination:  When 60%+ of surviving control organisms produce a 3rd brood.
 Endpoints:  Survival (at termination) and Reproduction (through first 3 broods)
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P. promelas chronic test:
 Source:  Aquatox Inc., Hot Springs, Arkansas
 Age:  Less than 48 hours old and within an 24 hour age range
 Design:  Four test vessels per concentration, ten organisms per vessel
 Test Solution Renewal:  Daily
 Monitoring:

o Daily:  Survival
o Daily: DO and pH in pre and post-renewal solutions, all concentrations
o Daily:  Temperature in pre-renewal solutions, all concentrations
o With each new sample:  Conductivity in post-renewal solutions, control and 

highest sample concentration
 Termination:  7 days after test initiation.
 Endpoints:  Survival and Growth (average dry weight per organism added @ initiation)

DILUTION WATER

The dilution water used was the standard culture water used by CH2M-ASL:
 Reconstituted, moderately hard water (as per EPA protocol) with a total hardness of 80 

to 100 mg/L as CaCO3 and an alkalinity of 60 to 70 mg/L as CaCO3.

SAMPLE COLLECTION AND STORAGE

Samples were collected by Sumitomo-Pogo personnel.  The samples were accepted as 
scheduled by CH2M’s Applied Sciences Laboratory. Chain of Custody and Sample Receipt 
Records are provided in Appendix C.  

 All samples were received within the EPA recommended 0 to 6 oC range.
 All samples were initially used for test initiation or test solution renewal within the EPA 

recommended maximum holding time of 36 hours of sample collection.  
 All subsequent uses of a sample occurred within the EPA recommended maximum 

holding time of 72 hours past the time of initial use of that sample.
 Following receipt, the samples were stored in the dark at 0 to 6 C until test solutions 

were prepared and tested.  

SAMPLE PREPARATION

Samples used during these tests were:
 Temperature adjusted prior to test initiation and each daily renewal. 
 Filtered through a 60 m net upon arrival.
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DATA ANALYSIS

The statistical analyses performed for the chronic tests were those outlined in Short-Term 
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater 
Organisms, USEPA Office of Water, Fourth Edition (EPA 2002), EPA-821-R-02-013, using 
CETIS.  

 The specific statistical analysis and CETIS version used for each endpoint evaluation is 
listed with the statistical outputs included with each test in Appendix A.  

 If any additional analysis methods were also used, an explanation of the rationale and 
reference to the source method is included with the presentation of those results below.



6

RESULTS AND DISCUSSION

The raw data sheets for all tests are presented in Appendix A.

CHRONIC BIOASSAYS

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

Table 1
Summary of Chronic Results

C. dubia
Sample

Concentration
(%)

Percent
Survival

Mean Number of 
Young

Per Adult
Control 100 33.2

12.5 100 36.8
25 100 39.2
50 100 36.9
75 100 37.5
100 100 37.8

Statistical analysis in accordance with the EPA protocol results in:
 NOEC = 100 %
 LOEC > 100 %
 IC25  > 100 %
 TUc < 1

From the NPDES permit - Chronic Toxicity Trigger:  “Toxicity Triggers. Since data 
does not exist to support the development of a WET limit at this time, a target level for 
chronic toxicity of 2 TUc shall apply …”

 The TUc (calculated as = 100/IC25) did not exceed 2.0.

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

The C. dubia test meets Test Acceptability Criteria (TAC) for a minimum 80 percent control 
survival and a minimum 15 young produced per surviving control adult.  Unless referenced 
above, the tests proceeded without any noted deviations or interruptions that could have 
affected test results. The testing should be considered “valid”.
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Table 4 summarizes the survival and growth data for the P. promelas chronic test.

Table 4
Summary of Chronic Results

P. promelas
Sample

Concentration
(%)

Percent
Survival

Mean Dry Weight 
Per Organism Added 

(mg)
Control 100 0.932

12.5 95.0 0.954
25 95.0 0.912
50 92.5 0.873
75 95.0 1.011
100 100 1.067

Statistical analysis in accordance with the EPA protocol results in:
 NOEC = 100 %
 LOEC > 100 %
 IC25  > 100 %
 TUc < 1

From the NPDES permit - Chronic Toxicity Trigger:  “Toxicity Triggers. Since data 
does not exist to support the development of a WET limit at this time, a target level for 
chronic toxicity of 2 TUc shall apply …”

 The TUc (calculated as = 100/IC25) did not exceed 2.0.

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

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

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

As required by the NPDES permit, since the P. promelas were not cultured in-house, reference 
toxicant testing on these organisms was performed concurrently.

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

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

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

Table 3
Chronic Reference Toxicant Tests (g/L)

Species IC25 Cusum Chart Limits
C. dubia (survival) 1.55 0.65 to 2.21

C. dubia (reproduction) 0.72 0.20 to 1.18
P. promelas (survival) 2.3 1.1 to 3.9
P. promelas (growth) 2.4 0.9 to 3.2




















































































