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September 6, 2017 
 
 
 
Ramboll Environ 
201 Summit View Dr Ste 300 
Brentwood, TN 37027 
USA 
 
T +1 615 277 7570 
F +1 615 377 4976 
www.ramboll-environ.com
  
 
 
 
 
NELAP Accredited or Laboratory 
Certification in the following United 
States: AR (02-008-0), AZ (0751), CA 
(2465), FL (E87896), IA (386), KS (E-
10391), LA (02061), MN, NC (003), OK 
(9973), SC (84015), TX (T104704410-
11-2), VA (460171), WI (399050850), 
WV (351).   
 
Test Results contained in this report 
meet NELAP requirements.  
 

Ms. Lindsey Forhan, Engineer 
Water & Ecological Resources Services 
American Electric Power 
1 Riverside Plaza, 22nd Floor 
Columbus, OH 43215-2373 
 
 

CLINCH RIVER CHRONIC TEST RESULTS – OUTFALL D003 
RAMBOLL ENVIRON PROJECT NO. 20-15119K 
 
Dear Ms. Forhan: 
Attached are the results of Pimephales promelas (fathead minnow) and 
Ceriodaphnia dubia (C. dubia) chronic (seven day) toxicity tests performed with 
effluent samples collected from Outfall D003. Testing was conducted in accordance 
with VA permit number VA0001015. Fathead minnow and C. dubia were exposed 
to 8, 16, 32, 64, and 100 percent effluent concentrations.  Composite samples 
were collected August 21, 23, and 25, 2017 and utilized within 36 hours of 
collection. All samples were received between the USEPA-recommended sample 
receipt temperature of 0.0 - 6.0 ºC. Moderately hard water served as the control 
and dilution water for both species. Tests were initiated on August 22, 2017. Tests 
initiated August 15, 2017 were terminated early due to no third sample. The data 
for these tests are attached. 
 
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. Results from the chronic toxicity tests were:   
 

TEST RESULTS FOR OUTFALL D003 EFFLUENT 
Toxicity Endpoint  Permit Limits Fathead Minnow  C. dubia 

48-hr LC50 100% > 100% > 100% 
TUa 1.0  <1.0  <1.0 
NOEC Value - Survival 32% 100% 100% 
NOEC Value – 
Growth/Reproduction 32% 100% 100% 

TUc(NOEC) 3.12 1.0 1.0 
IC25 Report only > 100% > 100% 
LC50 – Lethal Concentration to 50 percent of the organisms, a calculated value. 
NOEC – No Observed Effect Concentration, highest test concentration at which there was no 
observable effect. 
TUc – Chronic Toxic Units, based on the NOEC (100/NOEC). 
IC25 – Inhibition Concentration to 25 percent of the organisms, a calculated value. 
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No acute mortality was observed in either the fathead minnow or C. dubia tests. The LC50 values were 
greater than 100 percent effluent. The calculated TUa values were both less than 1.0. 
 
Results of the fathead minnow and C. dubia tests indicated No Observed Effect Concentration (NOEC) 
values of 100 percent effluent for the lethal endpoints and sublethal endpoints, respectively. The calculated 
TUc(NOEC sublethal) values were 1.0 for fathead minnow and C. dubia, which meets the permit TUc(NOEC sublethal) 

value of 3.12. 
 
The controls in the fathead minnow test met all test acceptability criteria (TAC). Precision for the fathead 
minnow growth test, as Percent Minimum Significant Difference (PMSD), was within the USEPA PMSD 
bounds listed in Table 6 of EPA-821-R-02-013. The concentration-response curve was flat and cannot be 
described according to EPA821-B-00-004 Method Guidance and Recommendations for Whole Effluent 
Toxicity (WET) Testing. A flat concentration-response is indicative of a lack of toxicity. This test is 
considered valid for assessment of permit compliance. The monthly reference toxicant test also met all the 
test acceptability criteria. 
 
The C. dubia moderately hard water controls met USEPA TAC. PMSD for the C. dubia reproduction test was 
within the USEPA PMSD bounds. The concentration-response is consistent with pattern Type 4 described in 
EPA-B-00-004. A Type 4 concentration-response curve is characterized by an increase in reproduction in the 
lower test concentration but no significant effects at the higher concentrations. The monthly reference 
toxicant test also met all the test acceptability criteria. 
 
This report contains 47 pages, which include this summary report with test condition summary forms, the 
statistical results and data for fathead minnow and C. dubia tests (Attachment 1), Virginia state chain-of-
custody form, Chain-of-Custody documentation, and reference toxicant data (Attachment 2), the data for 
early terminated tests (Attachment 3), and attachment and spacer pages.   
 
If you have any questions or concerns regarding this report, please call Liza Heise at (615) 277-7517.  
Thank you for the continued opportunity to assist American Electric Power with their toxicity testing needs.  
 
Yours sincerely 

    
Liza Heise     Robin L. Richards, REM 
Project Manager    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 
Department Head 
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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ATTACHMENT 3 
DATA FOR TEST TERMINATED EARLY 
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