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Dr. Shawn Gannon, PhD, DABT 
Senior Research Toxicologist 
The Chemours Company 
1007 Market Street 
Wilmington, DE 19899 

TOXICITY TEST RESULTS – OUTFALL 002 
RAMBOLL ENVIRON PROJECT NO. 38-42894A 
 

     
     

Dear Mr. Gannon: 
Attached are the results of the definitive (five-dilution) chronic (7-day and 3-brood) 
Whole Effluent Toxicity (WET) tests conducted with samples of Outfall 002 effluent 
collected from the Chemours Company – Fayetteville Works, North Carolina facility. 
Single dilution tests of upstream river water intake samples were also tested. 
Effluent composite samples and river water grab samples were collected and 
shipped to Ramboll Environ on October 2, 4, and 6, 2017. The samples were 
received and utilized for testing with Pimephales promelas (fathead minnow) and 
Ceriodaphnia dubia (C. dubia) at Ramboll Environ's aquatic toxicology laboratory 
October 3, 5, and 7, 2017.  
 
The tests were initiated upon receipt of the first sample. Sample receipt 
temperatures were below 6.0 ºC. All samples were used within 36 hours of 
collection and for not longer than 72 hours after first use. Organisms were exposed 
at approximately 25.0 ±1.0 ºC to effluent concentrations of 0.21, 0.4, 0.835, 1.65, 
and 3.3 percent effluent. Organisms in the river water tests were exposed at 100 
percent river water (i.e., no dilution). Laboratory soft synthetic water was used as 
the primary control and dilution water. A laboratory moderately hard water control 
was also initiated for quality control purposes.     
 
Chronic toxicity test methods followed EPA-821-R-02-013, Short-Term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater 
Organisms (Fourth Edition) methods 1000.0, 1001.0, and 1002.0.  Test controls 
met USEPA criteria for test acceptability. Results of the toxicity tests are: 
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TOXICITY TEST RESULTS for OUTFALL 002 

Test Endpoints 
Fathead minnow – 

Survival and 
Teratogenicity 

Fathead minnow – 
Survival and 

Growth 

C. dubia – Survival
and Reproduction

ChV 3.3 3.3 3.3 

NOEC survival 3.3 3.3 3.3 

LOEC survival > 3.3 > 3.3 > 3.3

NOEC sublethal Not an endpoint 3.3 3.3 
LOEC sublethal Not an endpoint > 3.3 > 3.3

IC25 Not an endpoint 3.3 3.3 
NOEC hatchout 

(% effluent) 
3.3 Not an endpoint Not an endpoint 

LOEC hatchout 
(% effluent) 

> 3.3 Not an endpoint Not an endpoint 

NOEC Proportion Normal 
(% effluent) 

3.3 Not an endpoint Not an endpoint 

LOEC Proportion Normal 
(% effluent) 

3.3 Not an endpoint Not an endpoint 

ChV – geometric mean between the NOEC and LOEC 
NOEC – No observed Effect concentration 
LOEC – Lowest observed effect concentration 
IC25 – statistical calculation of the effluent concentration which causes a 25% reduction in sublethal response 
(growth/reproduction) of test organisms 

Test results for Outfall 002 effluent indicated no lethal, sublethal, or abnormalities with the fathead minnow 
or C. dubia in any of the effluent concentrations. The chronic results, as NOEC and ChV values are 3.3 
percent effluent (highest concentration tested) for all tests and both test species, respectively. There was 
no toxicity (lethal, sublethal or teratogenicity) observed in the river water tests. 

The fathead minnow growth concentration-response curve for the fathead minnow is flat and not consistent 
with any of the patterns described in EPA 821-B-00-004, Method Guidance and Recommendations for Whole 
Effluent Toxicity (WET) Testing (40 CFR Part 136). Test precision for growth results, as measured by 
Percent Minimum Significant Difference (PMSD), was 18 percent, which is within the USEPA PMSD bounds of 
12 to 30 percent when alpha 0.05 was used for hypothesis testing. The monthly reference toxicant test also 
met all the test acceptability criteria. 

The fathead minnow survival and teratogenicity tests did not yield any significant (> 10 percent) unusual 
results. There were no observations of deformed larvae with gross morphologic abnormalities. There was 
some fungus observed (and noted on the raw bench sheets) on eggs or dead fish. Fungus covered eggs or 
fish were removed daily so as to prevent the fungus from spreading.  

The reproduction concentration-response curve for the C. dubia is flat and not consistent with any of the 
patterns described in EPA 821-B-00-004. Test precision for reproduction results, as measured by PMSD, 
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was 21 percent, which is within the USEPA PMSD bounds of 13 to 47 percent when alpha 0.05 was used for 
hypothesis testing. The monthly reference toxicant test also met all the test acceptability criteria. 

This report contains 49 pages, which include this summary report, the statistics and raw test data 
(Attachment 1), the chain-of-custody documentation and reference toxicant data and attachment and 
separator pages (Attachment 2). 

Thank you for the opportunity to be of service to The Chemours Company. If you have any questions or 
concerns regarding this report, please feel free to contact Liza Heise at (615) 277-7517.  

Yours sincerely 

Liza Heise Robin L. Richards, REM 
Senior Consultant  Principal 
Water Quality and Ecotoxicology Water Management and Planning 

D +1 615 2777517 D +1 703 5162431 
lheise@ramboll.com rrichards@ramboll.com 
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Data Review Form 

Acute and Chronic WET Tests 

Ramboll Environ   

The raw data (i.e., laboratory bench sheets) and data in the applicable 
summary sheets have been checked and found to be complete.  Additionally, 
test conditions and control performance meet test acceptability criteria 
specified by the US Environmental Protection Agency and the certifying state 
authority for the tests conducted1. 

Robin L. Richards, REM 
Principal
Water Management and Planning 

1  Any data limitations regarding their applicability for determining NPDES permit compliance are discussed 
in the report cover letter. 
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ATTACHMENT 1 
STATISTICAL RESULTS AND RAW TEST DATA 
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ATTACHMENT 2 
CHAIN-OF-CUSTODY DOCUMENTATION AND 
REFERENCE TOXICANT DATA 
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