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Executive Summary 
 

Great Lakes Environmental Center, Inc. (GLEC), via a contract with the Tennessee Valley 
Authority (TVA), conducted 10-day (screening) whole sediment toxicity tests to evaluate 
survival and growth for both Chironomus dilutus and Hyalella azteca.  The whole sediment 
toxicity tests were performed with eight investigative sediment samples and one reference 
sediment sample, collected from predetermined locations on the Emory River.  The Emory River 
is one of three rivers that were impacted by a fly ash spill at the Kingston Fossil Fuel Plant.  
These whole sediment toxicity tests are part of a large TVA project entitled “Kingston 
Monitoring and Analysis Project”.  The 10-day whole sediment toxicity test results will be used 
in conjunction with the chemical analysis results to select a subset of four sediment samples to be 
used in the follow-up long term (definitive) whole sediment toxicity tests with both C. dilutus 
and H. azteca.   
 
The eight investigative sediment samples collected from the Emory River and used in the 10-day 
whole sediment toxicity tests were designated ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 
3.0, ERM 3.5, ERM 4.0 and ERM 5.5.  All survival and growth results were compared to a 
reference sediment sample (Emory River reference control sediment) collected upstream of the 
spill site on the Emory River.  Surface water collected from the Emory River was used as the 
overlying water in the eight investigative sediments, the reference control sediment, and the 
laboratory control sediment exposures.  The tests were conducted following the U.S. 
Environmental Protection Agency (EPA) and the American Society for Testing and Materials 
(ASTM) whole sediment 10-day toxicity test methods for measuring toxicity.  The endpoints of 
the whole sediment toxicity tests conducted with C. dilutus and H. azteca were survival and 
growth.  These whole sediment toxicity tests were performed June 07 through June 17, 2011. 
 
Survival and growth results from the C. dilutus and H. azteca toxicity tests for the eight 
investigative sediment samples were statistically compared to the reference sediment test results.  
Significant reductions (p< 0.05) in C. dilutus survival occurred in the investigative sediment 
samples ERM 2.5 and ERM 3.5 after 10 days of exposure relative to the organisms exposed to the 
Emory River reference control sediment.  In addition, significant reductions in both C. dilutus 
growth and biomass occurred in investigative sediment samples ERM 0.5, ERM 0.8, ERM 2.5, 
ERM 3.0, ERM 3.5, ERM 4.0, and ERM 5.5 relative to the Emory River reference control 
organisms.  Significant reductions (p< 0.05) in H. azteca survival occurred in investigative 
sediment samples ERM 2.5, EMR 3.0, ERM 3.5, and ERM 5.5 relative to the organisms exposed to 
the Emory River reference control sediment.  H. azteca growth was significantly reduced in 
investigative sediment samples ERM 0.5, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0, and ERM 5.5 
after 10-days of exposure relative to the Emory River reference control sediment organisms.  In 
addition, biomass was significantly reduced in investigative sediment samples ERM 2.5, ERM 3.0, 
ERM 3.5, ERM 4.0, and ERM 5.5 relative to the Emory River reference control sediment after 10-
days of exposure.  All performance criteria were met in both the C. dilutus and H. azteca controls 
during the 10-day survival, growth, and biomass whole sediment toxicity tests.   
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Introduction 
 
Great Lakes Environmental Center, Inc. (GLEC), under contract with the Tennessee Valley 
Authority (TVA), conducted and completed analysis of 10-day (screening) whole sediment 
toxicity tests for survival and growth with both Chironomus dilutus and Hyalella azteca.  The 
whole sediment toxicity tests were performed with eight investigative sediment samples and one 
reference control sediment sample, all collected from the Emory River by the Tennessee Valley 
Authority (TVA), and Restoration Services, Inc. (RSI) personnel for whole sediment toxicity 
assessment.   
 
The eight investigative sediment samples collected from the Emory River and used in the 10-day 
whole sediment toxicity tests were ERM 0.5, ERM 0.8, ERM 1.0, ERM, 2.5, ERM 3.0, ERM 
3.5, ERM 4.0 and ERM 5.5.  All survival and growth results were statistically compared to the 
reference sediment sample (Emory River reference control sediment) collected upstream of the 
spill site on the Emory River.  Surface water collected from the Emory River upstream of the 
spill site was used as the overlying water in the eight investigative sediments, reference control 
and a laboratory control sediment tests.   
 
As outlined in the TVA Kingston sediment study design, an additional laboratory control 
sediment and a water only control were also analyzed during the test period for the whole 
sediment toxicity tests.  The overlying water for the water only and for the second laboratory 
control sediment tests was dechlorinated Traverse City, Michigan, municipal tap water 
(originated from Lake Michigan).  The laboratory control sediment and water only control tests 
were used to measure the test acceptability and the health of the test organisms. 
 
The whole sediment survival and growth toxicity test results for the eight sediment samples are 
summarized in the following tables:   
 
 Table 1: 10-Day C. dilutus Average Percent Survival  

 Table 2:  10-Day C. dilutus Growth and Biomass (expressed as average ash-
free-dry-weight (AFDW)) 

 Table 3: Control Data: 10-Day C. dilutus Average Percent Survival 

 Table 4: Control Data: 10-Day C. dilutus Growth and Biomass (expressed 
as average ash-free-dry-weight (AFDW) 

 Table 5: 10-Day H. azteca Average Percent Survival 

 Table 6  10-Day H. azteca Growth and Biomass  

 Table 7: Control Data: 10-Day H. azteca Average Percent Survival 

 Table 8: Control Data: 10-Day H. azteca Growth and Biomass  
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Water quality data for the overlying water used for each sediment sample tested are summarized 
in Table 9 for the C. dilutus tests and Table 10 for the H. azteca tests.  A detailed summary of the 
overlying water quality measurements is provided in Appendix B.  Summaries of the statistical 
analyses conducted on the whole sediment toxicity test data are provided in Table 11 for the C. 
dilutus tests, and in Table 12 for the H. azteca tests.  The daily laboratory bench data sheets are 
maintained in files at GLEC, and are also provided on the enclosed compact diskettes.  Chain of 
Custody forms and reference toxicant data are provided in Appendices A and F, respectively. 

 
MATERIALS and METHODS 

 
This study was performed at GLEC’s Traverse City, Michigan laboratory following GLEC’s 
written protocols, which are based on the procedures outlined by:  EPA/600/R-99/064 Methods 
for Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with 
Freshwater Invertebrates, Second Edition; ASTM 1706-95B, Standard Test Methods for 
Measuring the Toxicity of Sediment Associated Contaminants with Freshwater Invertebrates 
(ASTM 2000); and GLEC Standard Operating Procedures (SOPs).   
 
The eight investigative sediment samples, one reference sediment sample, and surface water 
(collected from the Emory River to be used as the overlying water for the whole sediment 
toxicity tests) were collected by Tennessee Valley Authority (TVA) and Restoration Services, 
Inc. (RSI) personnel May 23 through June 02, 2011, and shipped to the GLEC laboratory via a 
refrigerated carrier on June 02, 2011.  The samples were received at GLEC on June 03, 2011.  
Upon arrival at GLEC the samples were assigned unique GLEC laboratory identification 
numbers and stored in the dark for four days at 0-6C until test initiation.  Additional surface 
water was collected on June 06, 2011, and arrived at the laboratory on June 08, 2011.  Sample 
identification and collection information is provided in the table below. 

 

Sample I.D. 
GLEC Lab. 
ID Number Date Sampled Date Received 

Emory Reference Sediment 8981 May 25, 2011 June 03, 2011 
ERM 0.5 8982 May 23, 2011 June 03, 2011 
ERM 0.8 8983 May 23, 2011 June 03, 2011 
ERM 1.0 8984 May 23, 2011 June 03, 2011 
ERM 2.5 8985 May 23, 2011 June 03, 2011 
ERM 3.0 8986 May 24, 2011 June 03, 2011 
ERM 3.5 8987 May 24, 2011 June 03, 2011 
ERM 4.0 8988 May 23, 2011 June 03, 2011 
ERM 5.5 8989 May 24, 2011 June 03, 2011 
Emory River Water-ERM 9.0 8980 June 02, 2011 June 03, 2011 
Emory River Water-ERM 9.0 8990 June 06, 2011 June 08, 2011 

 
Investigative sediment and surface water samples received on June 03, 2011 were in good 
condition upon arrival at GLEC laboratory (i.e., no leaking containers, all custody seals intact), 
but two of the investigative sediment samples (two sample containers for each sediment sample) 
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and 21 cubitainers of surface water exceeded the acceptable temperature range of 0-6°C, as 
stated in the “TVA Kingston Sediment Study Design”.  Upon arrival at GLEC laboratory the 
temperature for each of the two containers per investigative sediment samples ERM 4.0 and 
ERM 5.5 were 7.0°C and 7.0°C, 6.3°C and 6.7°C, respectively.  In addition, out of the 50 
cubitainers of surface water sample received, 21 cubitainers exceeded the acceptable temperature 
range; receipt temperatures of the 21 cubitainers ranged from 6.1°C to 8.4°C, and are recorded in 
the TVA log book.  The second batch of surface water received on June 8, 2011 also had 8 of the 
40 cubitainers outside of the acceptable temperature range.  The temperature of the eight 
cubitainers ranged from 6.1°C -7.2°C.  In both instances Rick Sherrard from TVA was notified 
(via phone and e-mail) of the temperature exceedances, and he approved the use of the sediment 
and surface water samples for whole sediment toxicity testing (which is a deviation from the 
written study design).  All temperature exceedances were noted on Chain of custody forms, 
sample check-in forms and sample check-in discrepancy/comment forms (Appendix A).    
 
The 10-day C. dilutus and H. azteca toxicity tests were initiated on June 07, 2011, with each of 
the eight investigative sediment samples, the Emory River reference sediment, the two laboratory 
control sediments and one water only exposure.  The surface water collected from the Emory 
River (ERM 9.0) was used as the overlying water in the eight investigative sediment samples, in 
the Emory River reference control sediment sample and in one laboratory control sediment.  
Laboratory water (dechlor: de-chlorinated tap water) was used as the overlying water in one 
laboratory control sediment and in the water-only control exposures. 
 
Summary of Test Procedures:  10-Day Chironomus dilutus and Hyalella azteca Acute 
Whole Sediment Toxicity Tests 
 
Second to third instar C. dilutus (11-12 days old at test initiation-purchased from Aquatic 
BioSystems) and H. azteca (12-13 days old-cultured in house) were used to initiate the 10-day 
whole sediment toxicity tests.  C. dilutus and H. azteca were continuously exposed for 10 days to 
each of the eight investigative sediment samples, the Emory River reference sediment sample, 
the two laboratory control sediments and one water only control exposure.  Consistent with the 
EPA method, there were eight replicate beakers for each sediment sample and for the laboratory 
controls; each replicate contained 10 animals.  The Emory River reference control sediment was 
a 50:50 composite sample collected by TVA and RSI from two reference locations (ERM 8.0 
and ERM 10.0) upstream of the spill site on the Emory River.  The laboratory control sediment 
was a reference sediment collected from the Boardman River, a local stream with a nearly 100 
percent forested watershed, located in the Pere Marquette State Forest, near Traverse City, 
Michigan.   
 
Exposures were conducted in 470 mL glass test chambers, each containing 100 mL of whole 
sediment and 175 mL of overlying water.  Prior to adding the whole sediment to each test 
chamber, the control and investigative sediments were separately homogenized using a pre-
cleaned, stainless steel, all purpose mixer and a power drill until a uniform color and texture was 
achieved.  After thorough homogenization, measured volumes of each investigative and 
reference sediment were weighed on a top loading balance to determine the average density 
(grams/unit volume) for each sample (Appendix E).  While sediment additions were prepared by 
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volume, average densities were used as a quality control check for the prepared test sediments.  
The sediment mixture was then added to each test chamber using the pre-cleaned stainless steel 
spoon.  After the addition of the sediment to the test chambers, the overlying water was 
immediately added; this was considered to be test day -1 (June 06, 2011).  Test organisms were 
added the day following the addition of sediment and overlying water.  This day represented test 
day 0.   
 
Overlying water was intermittently supplied to each test chamber at least twice daily (once every 
12-hours) via a static-renewal water delivery system.  The overlying water for the Emory River 
reference control, the eight investigative sediment samples, and one of the laboratory controls 
was Emory River site water (ERM 9.0, which had an average hardness of 59 mg/L and an 
average alkalinity of 39 mg/L) (Appendix B-1).  The overlying water for the second laboratory 
control sediment and the water only control consisted of de-chlorinated municipal (Traverse 
City, Michigan) tap (Lake Michigan) water, with an average hardness of 144 mg/L and an 
average alkalinity of 105 mg/L.  Temperature, dissolved oxygen, pH, and specific conductance 
of the overlying waters were measured daily prior to use.  The hardness, alkalinity, and total 
ammonia (as N) of Emory River surface water were measured at the beginning of the toxicity 
tests and when the Emory River water batch was nearly depleted.   
 
The organisms in the C. dilutus test chambers were fed 1.5 mL of Tetrafin® goldfish food slurry 
(4 mg/mL dry solids) once daily.  The H. azteca test chambers were fed a 1.0 mL mixture of 
yeast, trout food, and cerophyl (YTC; 1,780 (1700-1900) mg/L solids) once daily. 
 
The test chambers were placed in a temperature controlled water bath under the specified 
conditions of 23 ± 1°C; photoperiod 16 hours light:8 hours dark; and light intensity of 364-478 
lux (acceptable range 100-1000 lux).   
 
Temperatures and the dissolved oxygen (DO) of the overlying water in the test chambers were 
measured daily in two alternating replicates for each test sediment and the results were recorded 
on the laboratory bench data sheets.  If the DO dropped below 2.5 mg/L, the number of daily 
overlying water renewals was increased (up to 4 times per day) for all treatments until the DO 
recovered to greater than 3.0 mg/L.  Once the DO had increased to above 3.0 mg/L, additional 
water renewals were suspended, until the DO values dropped below 2.5 mg/L.  Alkalinity, 
hardness, pH, and total ammonia (as N) were measured in test exposures on test days 0 and 10 
for both the C. dilutus (Table 9 and Appendix B-2) and H. azteca (Table 10 and Appendix B-3) 
tests.  All test exposure water quality measurements were recorded on the laboratory bench data 
sheets.  
 
Observations of organism behavior and any anomalies observed in the test chamber were made 
daily and recorded on the laboratory bench data sheets.   
 
The number of C. dilutus surviving in each replicate test chamber was recorded at test 
termination (10 days), and a summary of the percent survival is provided in Tables 1 and 3.  The 
average ash free dry weight [AFDW in milligrams (mg)] of the surviving organisms for each C. 
dilutus replicate, and the biomass [AFDW (mg) of the surviving organisms divided by the initial 
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number of organisms minus pupae and midges] was also determined at test termination, and the 
results are summarized in Tables 2 and 4.   
 
The number of surviving H. azteca in each replicate chamber was recorded at test termination 
(10 days) and the survival data are summarized in Tables 5 and 7.  The average dry weight [in 
milligrams (mg)] of the surviving organisms for each H. azteca replicate, and the biomass [dry 
weight (mg) of the surviving organisms divided by the initial number of organisms] was also 
determined at test termination, and the data are summarized in Tables 6 and 8.  
 
A statistical analysis, using the program TOXCALC (version 5.0.32) and following statistical 
guidelines provided in EPA Method 600/R-99/064 and ASTM Method 1706-95B (2000), was 
used to compare the 10-day survival and growth with the control data.  Prior to analysis, all 
percent survival data were transformed using an arc sine-square root transformation.  All 
transformed data were then tested using either the homoscedatic or heteroscedastic t-tests, which 
are used for comparing a single treatment to a single control.  The homoscedatic t-test assumes 
the data are normally distributed (Shapiro-Wilk Test or Kolmogorov D Test) and the variances 
are equal (F-test).  If the variances are not equal, the data are analyzed using the heteroscedastic 
t-test.  If the data are not normally distributed, then the data are analyzed using the nonparametric 
t-test (e.g., Steel’s Many-One Rank Test or Wilcoxon Rank Sum Test with Bonferroni’s 
Adjustment).   
 
Growth data were initially evaluated for normal distribution and homogeneity of variances.  In 
those cases where the data were not normally distributed or homogenous, the data were analyzed 
using either the homoscedatic t-test, heteroscedastic t-test, or the nonparametric test.  In addition 
to growth being evaluated as average dry weight of the surviving organisms, growth was also 
analyzed as biomass (average dry weight of surviving organisms divided by the number of initial 
organisms).  The survival and growth for each investigative sample was considered statistically 
different when significantly lower (p< 0.05) than observed in the Emory River reference control 
sediment (GLC Number 8981). 
 
 

RESULTS and DISCUSSION 
 

GLEC Laboratory Control Sediment and Water Only Controls 
 
Organisms exposed to the GLEC laboratory control sediments and the water only control 
exposures achieved the minimum survival and growth requirements, as specified in the EPA 
/600/R-99/064 manual (those requirements are discussed in the following results section for each 
set of toxicity tests).  The laboratory control sediment with laboratory water and the water only 
control were used to assess test acceptability and health of the test organisms.  The laboratory 
water was used for culturing the test organisms and as the dilution water when performing 
GLEC’s acute reference toxicant tests.  The laboratory control sediment with the Emory River 
surface water (ERM 9.0) was used to measure the toxicity of the surface water being used as the 
overlying water in the whole sediment toxicity tests.  The 10-day C. dilutus whole sediment 
toxicity test control survival, growth, and biomass results are summarized in Tables 3 and 4.  
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Control survival and growth results for the 10-day H. azteca whole sediment toxicity tests are 
provided in Tables 7 and 8.   
 
10-Day Chironomus dilutus  
 
The organisms exposed to the Emory River reference control sediment, the laboratory control 
sediments and to water only exceeded the minimum survival (70 percent) and growth (0.48 mg 
AFDW at test termination) criteria for an acceptable control for the C. dilutus tests (Tables 1, 2, 
3 and 4).  The C. dilutus exposed for 10 days to the Emory River reference control sediment had 
98.8 percent survival, and 97.5 percent of the organisms exposed to the laboratory control 
sediment with Emory River surface water survived.  The organisms exposed to the laboratory 
control sediment with laboratory water had 95.0 percent survival, and the water only control had 
98.8 percent survival after 10 days of exposure.  For reference, the acceptable requirements for 
survival and growth for the C. dilutus sediment toxicity tests can be found in the EPA manual 
/600/R-99/064, Table 12.3. 
 
There was no statistically significant difference (p>0.05) between C. dilutus survival, growth, or 
biomass in the laboratory control sediment with Emory River surface water and the laboratory 
control sediment with laboratory water.  In addition, when the organisms exposed to the 
laboratory control sediment with laboratory water were statistically compared to the water only 
control, there was no difference in survival, growth or biomass between the two controls.   
 
The overlying water quality measurements (Table 9) were also within the acceptable limits 
according to the EPA testing protocol (i.e., daily mean temperatures were 23 ± 1 °C; DO was 
maintained above 2.5 mg/L in the overlying water; and there were no variations greater than 50% 
in overlying water hardness, alkalinity, and ammonia measurements for each test type).  
Therefore, the C. dilutus whole sediment toxicity tests were conducted following the prescribed 
standard protocols, and are valid assessments of sediment toxicity, with the following 
exceptions: 

 On June 9, 2011 the dissolved oxygen fell below 2.5 mg/L in the overlying 
water of the laboratory control sediment with laboratory water (2.4 mg/L), 
and in the investigative sediment sample ERM 3.0 (2.4 mg/L).  In response 
to the drop in DO on June 9, 2011, we added a third overlying water 
renewal to all of the controls and investigative test sediment replicates.   

 The third water renewal was discontinued on June 10, 2011 when all DO 
measurements were greater than 3.0 mg/L in all control and investigative 
test sediment replicates.   

 DO concentrations also fell below 2.5 mg/L on June 11 2011, in the 
following controls and investigative samples, and a third overlying water 
renewal was added: laboratory control sediment with laboratory water (2.3 
mg/L), laboratory control sediment with Emory River surface water (1.9 
mg/L), ERM 0.8 (2.4 mg/L), and ERM 1.0 (2.3 mg/L).   

 On June 12, 2011 the DO concentrations were still below 2.5 mg/L in the 
laboratory control sediment with Emory River surface water (2.0 and 2.3 
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mg/L) and in response, a fourth overlying water renewal was added to all 
the controls and to all sediment test replicates.   

 The fourth renewal was continued on June 13, 2011 because the DO 
concentrations for the laboratory control sediment with Emory River 
surface water DO’s were still at 2.3 mg/L and 2.8 mg/L.   

 Fourth water renewals were discontinued on June 14, 2011 after DO 
concentrations increased above 3.0 mg/L in all controls and investigative 
sediment replicates.   

 On, June 15, 2011 the DO concentrations fell below 2.5 mg/L in both the 
laboratory control sediment with laboratory water (2.1 and 2.1 mg/L) and 
laboratory control sediment with Emory River surface water (2.0 and 2.4 
mg/L).  In response a fourth overlying water renewal was added to all 
controls and sediment test replicates.   

 
The four overlying water renewals were continued until test termination because DO 
concentrations remained below 3.0 mg/L in the following controls and investigative samples: 
laboratory control sediment with laboratory water, laboratory control sediment with Emory River 
surface water, Emory River reference control sediment, and investigative sediments ERM 0.8, 
ERM 1.0, ERM 3.0, and ERM 5.5.  Based on our experience, these brief reductions in test 
chamber DO values are unlikely to have affected the test results (see EPA /600/R-99/064 
manual, section 12.3.6.2.2).   
 
All test chambers were observed daily to assess organism behavior.  No unusual observations 
were noted in the test organisms exposed to these sediment samples.   
 
Statistical Analysis for 10-Day Chironomus dilutus Tests 
 
Emory River Reference Sediment Sample Compared to Investigative Sediment Samples 
ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5 
 
Survival and growth results from the Emory River reference control sediment sample (GLC 
Number: 8981) were compared statistically to the eight investigative sediment samples ERM 0.5, 
ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5.  Statistically 
significant reductions (p< 0.05) in C. dilutus survival occurred in investigative sediment samples 
ERM 2.5 (GLC Number: 8985) and ERM 3.5 (GLC Number: 8987) after 10 days of exposure 
relative to the Emory River reference control sediment (Tables 1, 2, and 11).   
 
Chironomus growth [measured as AFDW of surviving organisms (mg)] was significantly 
reduced (p<0.05) in the following seven investigative sediment samples: ERM 0.5, ERM 0.8, 
ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5 (GLC Numbers: 8982, 8983, 8985, 8986, 
8987, 8988, and 8989, respectively) relative to the Emory River reference control sediment 
sample (Tables 2 and 11).  C. dilutus growth expressed as biomass [AFDW of surviving 
organisms divided by the initial number of organisms minus pupae and midges (mg)] was also 
reduced (p<0.05) in the following seven investigative sediment samples: ERM 0.5, ERM 0.8, 
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ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5 (GLC Numbers: 8982, 8983, 8985, 8986, 
8987, 8988, and 8989, respectively) after 10 days of exposure relative to the Emory River 
reference control sediment sample (Tables 2 and 11).   
 
The statistical results for the C. dilutus survival and growth whole sediment toxicity tests are 
provided in Appendix C. 
 
10-Day Hyalella azteca 
 
The H. azteca in the 10-day Emory River reference control sediment, the laboratory control 
sediments and in the water only exposure control exceeded the minimum survival (80 percent), 
and measurable growth relative to the weight of organisms at test initiation criteria (Tables 5, 6, 
7 and 8).  After 10 days of exposure, H. azteca exposed to the Emory River reference control 
sediment had 93.8 percent survival, organisms exposed to the laboratory control sediment with 
Emory River surface water had 97.5 percent survival, and the organisms exposed to the 
laboratory control sediment with laboratory water and the water only control both had 98.8 
percent survival.  The requirements for acceptable survival and growth for H. azteca can be 
found in the EPA manual /600/R-99/064, Table 11.3. 
 
There was no statistical difference (p>0.05) in H. azteca survival in the laboratory control 
sediment with Emory River surface water relative to the laboratory control sediment with 
laboratory water or water only control (Tables 7 and 8).  However, both growth and biomass 
were significantly reduced (p<0.05) in the laboratory control sediment with Emory River surface 
water and water only control relative to the laboratory control sediment with laboratory water 
(Table 8).  The mean growth and biomass for H. azteca exposed to the laboratory control 
sediment with laboratory water were 0.14278 mg and 0.14100 mg, respectively, whereas the 
mean growth and biomass for H. azteca exposed to laboratory control sediment with Emory 
River surface water were 0.12096 mg and 0.11825 mg, respectively. The mean growth and 
biomass for H. azteca exposed to water only control were 0.11725 mg and 0.11613 mg, 
respectively.  It is not clear why these differences occurred. 
 
The overlying water quality measurements (Table 10) were within the acceptable limits 
according to the EPA testing protocol (i.e., daily mean temperatures were 23 ± 1 °C; DO was 
maintained above 2.5 mg/L in the overlying water; and there were no variations greater than 50% 
in overlying water hardness, alkalinity or ammonia measurements for each test type).    
 
All test chambers were checked daily to assess organism behavior and no unusual observations 
were noted.  Consequently, the H. azteca whole sediment toxicity tests with samples Emory 
River reference, ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and 
ERM 5.5 are valid assessments of sediment toxicity.   
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Statistical Analysis for 10-Day Hyalella azteca Tests 
 
Emory River Reference Sediment Sample Compared to Investigative Sediment Samples 
ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5 
 
Survival and growth results from the Emory River reference sediment sample (GLC Number: 
8981) were compared statistically to the eight investigative sediment samples ERM 0.5, ERM 
0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5.  Statistically significant 
reductions (p<0.05) in H. azteca survival occurred in the ERM 2.5, ERM 3.0, ERM 3.5, and 
ERM 5.5 sediment samples (GLC Numbers: 8985, 8986, 8987, and 8989, respectively) after 10 
days of exposure relative to the Emory River reference control sediment (Tables 5, 6, and 12).   
 
H. azteca growth in the surviving organisms (measured as average dry weight in mg) was 
significantly reduced in sediment samples ERM 0.5, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0, 
and ERM 5.5 (GLC Numbers: 8982, 8985,8986, 8987, 8988, and 8989, respectively) relative to 
the Emory River reference control sediment (Tables 6 and 12).  Statistically significant 
reductions in H. azteca growth as biomass (weight of surviving organisms divided by the initial 
number of organisms) occurred in sediment samples ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0, 
and ERM 5.5 (GLC Numbers: 8985, 8986, 8987, 8988, and 8989, respectively) relative to the 
Emory River reference control sediment (Tables 6 and 12). 
 
The statistical results for survival and growth in the H. azteca whole sediment toxicity tests are 
provided in Appendix D. 
 
In-House Reference Toxicant Results for Chironomus dilutus and Hyalella azteca 
 
The 96-hour LC50 values for in-house NaCl reference toxicant tests for C. dilutus were 8.87 
mg/L, and 4.32 mg/L for H. azteca.  Those 96-hour LC50 values were within  2 standard 
deviations of GLEC’s in-house mean LC50 toxicity values.  The summarized control charts are 
provided in Appendix F.  At test termination, 100 percent of the control organisms in both the C. 
dilutus and H. azteca reference toxicant tests were alive.  
 

SUMMARY 
 

All performance criteria were met in both the C. dilutus and H. azteca controls during the 10-day 
survival, growth, and biomass whole sediment toxicity tests.   
 
Significant reductions (p< 0.05) in C. dilutus survival occurred in investigative sediment samples 
ERM 2.5 and ERM 3.5 after 10 days of exposure relative to the Emory River reference control 
sediment.  In addition, significant reductions in both C. dilutus growth and biomass occurred in 
investigative sediment samples ERM 0.5, ERM 0.8, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0, and 
ERM 5.5 relative to the Emory River reference control organisms. 
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Table 9.

Sample ID
Temperature 

(°C) pH (s.u.)
Dissolved 

Oxygen (mg/L)

Specific 
Conductivity 
(µmhos/cm)

Alkalinity 
(CaCO3 mg/L)

Hardness 
(CaCO3 mg/L)

Ammonia    
(mg/L as N)

GLC No. (range) (range) (range) (range) (range) (range) (range)
n=22 n=4 n=22 n=4 n=2 n=2 n=2

n=3; ERM 0.8 
and ERM 3.0

n=3; ERM 0.8 
and ERM 3.0

n=3; ERM 0.5, 
ERM 0.8, 
ERM 2.5, 
ERM 3.0

Emory River 
Reference Control 22.9 7.13 3.2 169 62 76 1.24
GLC No.: 8981 (22.2-23.3) (7.06-7.17) (2.5-5.2) (124-217) (50-74) (76-76) (0.26-2.21)

ERM 0.5 23.0 7.24 3.8 131 46 68 0.53
GLC No.: 8982 (22.3-23.3) (7.11-7.35) (2.8-5.8) (125-137) (40-52) (68-68) (0.23-0.70)

ERM 0.8 22.9 7.24 3.4 130 44 67 0.27
GLC No.: 8983 (22.3-23.3) (7.15-7.33) (2.4-5.4) (125-134) (40-50) (64-68) (0.20-0.39)

ERM 1.0 22.9 7.24 3.4 132 46 72 0.30
GLC No.: 8984 (22.3-23.1) (7.20-7.28) (2.3-5.5) (124-142) (42-50) (72-72) (0.22-0.38)

ERM 2.5 22.8 7.64 4.6 143 51 82 0.30
GLC No.: 8985 (22.2-23.1) (7.23-8.04) (3.4-6.7) (122-163) (40-62) (72-92) (0.10-0.40)

ERM 3.0 22.8 7.27 3.5 128 42 68 0.20
GLC No.: 8986 (22.2-23.1) (7.16-7.35) (2.4-5.9) (122-134) (40-46) (64-72) (0.11-0.38)

ERM 3.5 22.8 7.53 4.5 130 43 66 0.14
GLC No.: 8987 (22.3-23.1) (7.26-7.81) (3.5-6.5) (121-140) (38-48) (64-68) (0.06-0.22)

ERM 4.0 22.8 7.07 3.9 109 33 58 0.17
GLC No.: 8988 (22.2-23.1) (7.02-7.13) (3.0-5.6) (104-115) (28-38) (48-68) (0.09-0.25)

ERM 5.5 22.8 7.09 3.7 123 38 56 0.65
GLC No.: 8989 (22.2-23.0) (7.04-7.14) (2.7-5.3) (117-130) (34-42) (52-60) (0.24-1.05)

LCS & ERW 22.9 7.59 3.2 210 62 82 0.47
Laboratory Control 
Sediment with 
Emory River Water-
ERM 9.0

(22.6-23.3) (7.50-7.69) (1.9-5.8) (145-280) (60-64) (76-88) (0.28-0.66)

LCS & GLW 22.9 7.52 3.4 332 123 158 0.41

Laboratory Control 
Sediment with 
Laboratory Water

(22.3-23.3) (7.47-7.57) (2.1-5.8) (319-347) (120-126) (152-164) (0.24-0.57)

GLW 22.9 7.93 5.3 305 106 150 0.15
Laboratory Water 
Only (22.4-23.3) (7.54-8.30) (3.8-8.1) (300-309) (106-106) (148-152) (0.04-0.26)

Summary of Mean Water Quality Parameters of Overlying Water Samples Collected Prior to Renewal for 
the Tennessee Valley Authority (TVA) Emory Chironomus dilutus 10-Day Whole Sediment Toxicity Tests 
Conducted June 07- June 17, 2011.



Table 10.

Sample ID
Temperature 

(°C) pH (s.u.)
Dissolved 

Oxygen (mg/L)

Specific 
Conductivity 
(µmhos/cm)

Alkalinity 
(CaCO3 mg/L)

Hardness 
(CaCO3 mg/L)

Ammonia    
(mg/L as N)

GLC No. (range) (range) (range) (range) (range) (range) (range)
n=22 n=4 n=22 n=4 n=2 n=2 n=2

n=3; ERM 0.8 
and ERM 3.0

n=3; ERM 0.8 
and ERM 3.0

n=3; ERM 0.5, 
ERM 0.8, 
ERM 2.5, 
ERM 3.0

Emory River 
Reference Control 23.1 7.39 4.6 184 58 68 1.27
GLC No.: 8981 (22.7-23.5) (7.25-7.54) (3.4-5.2) (148-224) (42-74) (60-76) (0.32-2.21)

ERM 0.5 23.2 7.40 5.2 140 50 72 0.47
GLC No.: 8982 (22.6-23.6) (7.35-7.50) (4.2-5.9) (133-145) (48-52) (68-76) (0.06-0.70)

ERM 0.8 23.2 7.53 5.1 144 51 72 0.15
GLC No.: 8983 (22.2-23.5) (7.31-7.76) (4.2-6.2) (141-151) (50-52) (64-76) (0.03-0.39)

ERM 1.0 23.2 7.48 5.1 145 50 80 0.22
GLC No.: 8984 (22.6-23.5) (7.23-7.69) (4.5-5.8) (140-147) (50-50) (72-88) (0.06-0.38)

ERM 2.5 23.3 7.76 6.1 149 52 80 0.28
GLC No.: 8985 (22.6-23.6) (7.50-8.04) (4.3-6.5) (128-173) (42-62) (68-92) (0.05-0.40)

ERM 3.0 23.2 7.52 5.4 137 48 72 0.15
GLC No.: 8986 (22.5-23.6) (7.35-7.72) (4.3-7.2) (133-143) (46-50) (64-80) (0.02-0.38)

ERM 3.5 23.2 7.67 6.1 137 44 68 0.12
GLC No.: 8987 (22.5-23.6) (7.46-7.84) (4.2-6.7) (126-149) (40-48) (68-68) (0.02-0.22)

ERM 4.0 23.2 7.31 5.5 115 34 56 0.14
GLC No.: 8988 (22.5-23.6) (7.08-7.57) (4.8-6.0) (104-128) (28-40) (48-64) (0.03-0.25)

ERM 5.5 23.2 7.31 5.4 130 41 64 0.54
GLC No.: 8989 (22.5-23.6) (7.10-7.51) (4.3-6.2) (128-131) (40-42) (52-76) (0.03-1.05)

LCS & ERW 23.1 7.51 4.4 218 58 84 0.57
Laboratory Control 
Sediment with 
Emory River Water-
ERM 9.0

(22.6-23.5) (7.39-7.57) (3.8-4.7) (154-279) (52-64) (80-88) (0.48-0.66)

LCS & GLW 23.1 7.68 4.7 335 120 158 0.43

Laboratory Control 
Sediment with 
Laboratory Water

(22.6-23.6) (7.58-7.82) (4.1-5.5) (320-345) (114-126) (152-164) (0.28-0.57)

GLW 23.2 7.94 6.8 303 106 152 0.17
Laboratory Water 
Only (22.5-23.6) (7.47-8.41) (5.5-7.7) (297-311) (106-106) (148-156) (0.04-0.29)

Summary of Mean Water Quality Parameters of Overlying Water Samples Collected Prior to Renewal for 
the Tennessee Valley Authority (TVA) Emory Hyalella azteca 10-Day Whole Sediment Toxicity Tests 
Conducted June 07- June 17, 2011.



Table 11.

Sample ID

10-Day Survival with 
Emory River Reference 

Control Sediment        
(GLC Number: 8981)

10-Day Growth (AFDW) 
with Emory River Reference 

Control Sediment           
(GLC Number: 8981)

10-Day Biomass (AFDW) 
with Emory River Reference 

Control Sediment          
(GLC Number: 8981)

GLC No.

ERM 0.5
GLC No.: 8982

ERM 0.8
GLC No.: 8983

ERM 1.0
GLC No.: 8984

ERM 2.5
GLC No.: 8985

ERM 3.0
GLC No.: 8986

ERM 3.5
GLC No.: 8987

ERM 4.0
GLC No.: 8988

ERM 5.5
GLC No.: 8989

a

a a a

a

a

a a

a a

Biomass weight is the total Ash-Free-Dry-Weight of surviving organisms divided by the initial number of 
organisms

a=Significantly different (p<0.05) from Emory River Reference Control Sediment (GLC Number: 8981) 
Growth is average Ash-Free-Dry-Weight (AFDW) is the total ash-free-dry weight of surviving organisms

Summary of Statistically Significant Differences (p< 0.05) Between the Emory River 
Reference Control Sediment Sample and the Investigative Sediment Samples (ERM 
0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM, 3.5, ERM 4.0, and ERM 5.5) for 
the Tennessee Valley Authority (TVA) Emory River Chironomus dilutus  10-Day 
Whole Sediment Toxicity Tests Conducted June 07-June 17, 2011.

aa

a a

a

a



Table 12.

Sample ID

10-Day Survival with 
Emory River Reference 

Control Sediment        
(GLC Number: 8981)

10-Day Growth with 
Emory River Reference 

Control Sediment       
(GLC Number: 8981)

10-Day Biomass with 
Emory River Reference 

Control Sediment         
(GLC Number: 8981)

GLC No.

ERM 0.5
GLC No.: 8982

ERM 0.8
GLC No.: 8983

ERM 1.0
GLC No.: 8984

ERM 2.5
GLC No.: 8985

ERM 3.0
GLC No.: 8986

ERM 3.5
GLC No.: 8987

ERM 4.0
GLC No.: 8988

ERM 5.5
GLC No.: 8989 a

a

a

a a

a a

a a

Biomass weight is the total dry weight of surviving organisms divided by the initial number of organisms

a=Significantly different (p<0.05) from Emory River Reference Control Sediment (GLC Number: 8981) 
Growth is the average dry weight is the total dry weight of surviving organisms

Summary of Statistically Significant Differences (p< 0.05) Between the Emory 
River Reference Control Sediment Sample and the Investigative Sediment 
Samples (ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM, 3.5, ERM 
4.0, and ERM 5.5) for the Tennessee Valley Authority (TVA) Emory River 
Hyalella azteca  10-Day Whole Sediment Toxicity Tests Conducted June 07-June 
17, 2011.

a

a

a

a

a

a
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Appendix B 
Overlying Water Quality Summaries 

• Emory River Water 
• Chironomus dilutus 
• Hyalella azteca 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

Appendix B 1 
Overlying Water Quality Summaries 

• Emory River Water 
 
 
 
 
 
 
 
 
 
 
 



Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus and  Hyalella azteca
Data recorded in log book.  

Water ID Date Time Temperature D.O pH Spc Hardness Alkalinity Ammonia

Batch -
GLC 

Number
(°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

Site 6/6/2011 22.9 8.4 7.38 110.1 8980

Site 6/7/2011 8:20 23.0 8.5 7.74 110.6 52 36 0.09J 8980

Site 6/8/2011 6:45 22.8 8.1 7.65 117.1 8980

Site 6/8/2011 20:15 22.7 8.4 7.74 112.4 8980

Site 6/9/2011 7:00 22.6 8.1 7.68 112.4 8980

Site 6/9/2011 15:00 23.0 8.8 8980

Site 6/9/2011 18:30 22.7 8.3 8980

Site 6/9/2011 23:15 22.8 8.3 8980

Site 6/10/2011 6:30 23.0 8.2 7.75 117.0 8980

Site 6/10/2011 18:30 22.9 8.0 8980

Site 6/11/2011 6:15 23.1 8.0 7.90 111.0 8980

Site 6/11/2011 15:30 23.3 8.3 8980

Site 6/11/2011 18:00 23.5 8.5 8980

Site 6/11/2011 23:15 23.5 8.3 8980

Site 6/12/2011 6:10 23.3 8.1 7.89 112.6 8980

Site 6/12/2011 12:00 22.8 8.0 8980

Site 6/12/2011 18:00 23.2 8.1 8980

Site 6/12/2011 23:30 23.2 8.2 8980

Site 6/13/2011 6:45 23.1 8.1 7.96 117.4 80 48 .06J 8980

Site 6/13/2011 23:59 23.3 7.5 7.98 111 48 34 .05J 8990

Site 6/14/2011 6:30 23.1 8.2 7.87 11.4 8990

Site 6/14/2011 14:00 23.1 8.7 8990

Site 6/14/2011 22:00 23.5 8.3 8990

Site 6/15/2011 6:45 23.2 8.3 7.63 111.8 8990

Site 6/15/2011 12:00 23.1 8990

Site 6/15/2011 18:15 23.3 8.2 8990

Site 6/15/2011 23:59 23.0 8.1 8990

Site 6/16/2011 6:40 23.1 8.2 7.7 114.2 8990

Site 6/16/2011 12:00 23.7 8990

Site 6/16/2011 19:00 22.7 7.9 8990

Site 6/16/2011 23:45 23.0 7.8 8990

Site 6/17/2011 8:15 23.1 8.2 7.47 114.8 56 38 .06J 8990

Site 6/17/2011 11:30 23.1 8.2 8990

Average: 23.1 8.2 7.74 106 59 39 0.07

Sample ID: Emory River Water (ERM 9.0)-
Overlying water 

Chemisty Data for Emory River Water 
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Appendix B 2 
Overlying Water Quality Summaries 

• Chironomus dilutus 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus

Data Entry
Date Initials Data Entry

15-Jun-11 DS day 0-6
16-Jun-11 DS day 7-9
6/20/2011 DS Day 10 and survival
22-Jun-11 MWG Day 10 Weight

QC
15-Jun-11 MLL day 0-6
16-Jun-11 MLL day 7-8
17-Jun-11 KN 10.0% day 0-8
22-Jun-11 MWG Day 9-10; Day 10 survival
22-Jun-11 DS Day 10 Weight
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: Laboratory Water (Dechlor) Only Control Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 8.26 8.0 301.0 106 148 0.04 J
22.8 8.30 8.1 300.0

8-Jun-11 1 22.8 4.9
22.8 4.8

9-Jun-11 2 22.4 4.0 initiate 3rd renewal
22.4 4.3

10-Jun-11 3 22.9 4.1 disc. 3rd renewal
22.9 4.1

11-Jun-11 4 23.2 3.8 initiate 3rd renewal
23.3 4.0

12-Jun-11 5 23.1 5.1 initiate 4th renewal
23.0 5.1

13-Jun-11 6 23.1 6.2 4th renewal
23.1 6.6

14-Jun-11 7 23.0 6.5 3rd renewal
22.8 6.6

15-Jun-11 8 22.8 5.0 4th renewal
22.8 4.7

16-Jun-11 9 23.0 5.3 4th renewal
23.1 5.1

17-Jun-11 10 23.1 7.54 5.0 309.0 106 152 0.26
23.1 7.60 5.5 308.0

Mean 22.9 7.93 5.3 305 106 150 0.15
Number 22 4 22 4 2 2 2
Max # 23.3 8.30 8.1 309 106 152 0.26
Min# 22.4 7.54 3.8 300 106 148 0.04

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 9 10 10 10 10
Weight-AFDW 
(mg) 1.24800 0.98300 0.92500 0.91556 0.92800 0.84200 0.87000 0.77900
Biomass-
AFDW (mg) 1.24800 0.98300 0.92500 0.82400 0.92800 0.84200 0.87000 0.77900

10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.93632 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.92488 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable

Page 15 of 147



Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.57 5.8 340.0 126 164 0.57
22.8 7.56 5.6 347.0

8-Jun-11 1 22.8 3.8
22.8 4.3

9-Jun-11 2 22.3 2.6 initiate 3rd renewal
22.4 2.4

10-Jun-11 3 23.0 3.6 disc. 3rd renewal
23.0 3.1

11-Jun-11 4 23.3 2.3 initiate 3rd renewal
23.3 3.4

12-Jun-11 5 23.1 2.5 initiate 4th renewal
23.0 2.7

13-Jun-11 6 23.1 3.0 4th renewal
23.1 4.8

14-Jun-11 7 22.8 4.0 3rd renewal
22.9 4.1

15-Jun-11 8 22.8 2.1 4th renewal
22.9 2.1

16-Jun-11 9 23.1 2.6 4th renewal
23.1 4.3

17-Jun-11 10 23.1 7.49 2.7 319.0 120 152 0.24
23.0 7.47 2.7 320.0

Mean 22.9 7.52 3.4 332 123 158 0.41
Number 22 4 22 4 2 2 2
Max # 23.3 7.57 5.8 347 126 164 0.57
Min# 22.3 7.47 2.1 319 120 152 0.24

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 9 9 8 10 10 10
Weight-AFDW 
(mg) 1.22600 0.95300 0.90778 1.18667 0.77250 1.12900 1.22100 1.16700
Biomass-
AFDW (mg) 1.22600 0.95300 0.81700 1.06800 0.61800 1.12900 1.22100 1.16700

10-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.07037 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.02488 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable

Sample ID: Laboratory Sediment (Bd) w/Laboratory water (Dechlor) 
Control
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.50 5.5 279.9 64 88 0.66
22.7 7.51 5.8 268.2

8-Jun-11 1 22.9 3.6
22.9 3.4

9-Jun-11 2 22.6 4.0 initiate 3rd renewal
22.6 3.0

10-Jun-11 3 22.8 4.0 disc. 3rd renewal
22.9 3.4

11-Jun-11 4 23.3 2.7 initiate 3rd renewal
23.3 1.9

12-Jun-11 5 23.1 2.0 initiate 4th renewal
23.1 2.3

13-Jun-11 6 22.8 2.8 4th renewal

23.1 2.3
DO at 1630: 2.6 
mg/L

14-Jun-11 7 22.6 3.9 3rd renewal
22.8 3.7

15-Jun-11 8 23.0 2.0 4th renewal
23.0 2.4

16-Jun-11 9 23.0 2.9 4th renewal
23.0 2.6

17-Jun-11 10 23.2 7.66 2.8 145.1 60 76 0.28
23.2 7.69 3.1 145.0

Mean 22.9 7.59 3.2 210 62 82 0.47
Number 22 4 22 4 2 2 2
Max # 23.3 7.69 5.8 280 64 88 0.66
Min# 22.6 7.50 1.9 145 60 76 0.28

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 9 10 9 10 10 10 10
Weight-AFDW 
(mg) 1.03300 1.32556 1.16300 1.01000 1.16400 1.33700 1.01300 1.40100
Biomass-
AFDW (mg) 1.03300 1.19300 1.16300 0.90900 1.16400 1.33700 1.01300 1.40100

10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight-AFDW (mg) 1.18082 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.15163 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable

Sample ID: Laboratory Sediment(Bd) w/Site Emory River 
Water-ERM 9.0
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: Emory Reference Sediment (GLC#8981) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.14 5.2 210.4 74 76 2.21
22.8 7.13 5.1 216.5

8-Jun-11 1 22.9 3.5
22.9 3.9

9-Jun-11 2 22.2 2.6 initiate 3rd renewal
22.3 2.5

10-Jun-11 3 23.0 3.7 disc. 3rd renewal
22.9 3.5

11-Jun-11 4 23.3 2.7 initiate 3rd renewal
23.3 2.7

12-Jun-11 5 23.0 2.7 initiate 4th renewal
23.1 2.5

13-Jun-11 6 22.9 2.9 4th renewal
23.2 3.3

14-Jun-11 7 22.8 3.7 3rd renewal
22.9 4.1

15-Jun-11 8 23.1 2.6 4th renewal
23.0 2.5

16-Jun-11 9 23.0 2.5 4th renewal
23.0 2.5

17-Jun-11 10 23.2 7.17 2.5 126.3 50 76 0.26
23.2 7.06 2.5 124.0

Mean 22.9 7.13 3.2 169 62 76 1.24
Number 22 4 22 4 2 2 2
Max # 23.3 7.17 5.2 217 74 76 2.21
Min# 22.2 7.06 2.5 124 50 76 0.26

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 9 10 10
Weight-AFDW 
(mg) 1.57500 1.17400 1.25500 1.49400 1.31400 1.34444 1.33800 1.24800
Biomass-
AFDW (mg) 1.57500 1.17400 1.25500 1.49400 1.31400 1.21000 1.33800 1.24800

10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 1.34281 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.32600 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 0.5 (GLC#8982) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.31 5.8 136.5 52 68 0.65
22.8 7.35 5.8 136.4 0.70

8-Jun-11 1 23.0 4.7
23.0 4.3

9-Jun-11 2 22.3 2.8 initiate 3rd renewal
22.3 2.9

10-Jun-11 3 22.9 3.9 disc. 3rd renewal
22.9 4.1

11-Jun-11 4 23.3 3.5 initiate 3rd renewal
23.3 2.8

12-Jun-11 5 23.0 3.4 initiate 4th renewal
23.1 3.3

13-Jun-11 6 23.0 4.2 4th renewal
23.1 4.5

14-Jun-11 7 23.0 4.4 3rd renewal
22.9 4.1

15-Jun-11 8 23.0 3.1 4th renewal
23.0 3.5

16-Jun-11 9 23.2 3.3 4th renewal
23.2 3.0

17-Jun-11 10 23.1 7.11 3.2 124.5 40 68 0.23
23.0 7.18 3.4 125.4

Mean 23.0 7.24 3.8 131 46 68 0.53
Number 22 4 22 4 2 2 3
Max # 23.3 7.35 5.8 137 52 68 0.70
Min# 22.3 7.11 2.8 125 40 68 0.23

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
Weight-AFDW 
(mg) 0.98600 0.95400 0.97300 1.09700 0.96900 0.95800 0.96300 1.03100
Biomass-
AFDW (mg) 0.98600 0.95400 0.97300 1.09700 0.96900 0.95800 0.96300 1.03100

10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.99138 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.99138 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 0.8 (GLC#8983) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.33 5.4 134.3 50 64 0.39
22.8 7.31 5.4 133.1

8-Jun-11 1 22.8 4.1
22.8 4.0

9-Jun-11 2 22.3 3.1 initiate 3rd renewal
22.3 2.5

10-Jun-11 3 22.9 3.4 disc. 3rd renewal
22.9 3.4

11-Jun-11 4 23.3 3.3 initiate 3rd renewal
23.3 2.4

12-Jun-11 5 23.0 2.8 initiate 4th renewal
23.0 2.5

13-Jun-11 6 23.1 3.5 4th renewal
23.1 3.1

14-Jun-11 7 22.8 4.1 3rd renewal
22.8 4.1

15-Jun-11 8 23.0 3.1 4th renewal
23.0 2.8

16-Jun-11 9 23.1 2.6 4th renewal
23.2 2.7

17-Jun-11 10 23.1 7.15 3.2 126.2 40 68 0.21
23.0 7.18 2.9 124.6 42 68 0.20

Mean 22.9 7.24 3.4 130 44 67 0.27
Number 22 4 22 4 3 3 3
Max # 23.3 7.33 5.4 134 50 68 0.39
Min# 22.3 7.15 2.4 125 40 64 0.20

Replicate 1 2 3 4 5 6 7 8
# Surviving 7 9 10 10 10 10 10 10
Weight-AFDW 
(mg) 1.34714 1.19333 1.46300 1.17500 0.99400 1.09600 1.16667 0.98200
Biomass-
AFDW (mg) 0.94300 1.07400 1.46300 1.17500 0.99400 1.09600 1.16667 0.98200

10-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.17714 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.11171 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable

Page 20 of 147



Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 1.0 (GLC#8984) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.24 5.5 141.7 50 72 0.38
22.8 7.28 5.5 134.1

8-Jun-11 1 22.8 4.2
22.8 4.2

9-Jun-11 2 22.3 2.8 initiate 3rd renewal
22.3 3.0

10-Jun-11 3 22.8 3.0 disc. 3rd renewal
22.8 3.1

11-Jun-11 4 23.1 2.3 initiate 3rd renewal
23.1 2.8

12-Jun-11 5 23.1 2.8 initiate 4th renewal
23.0 2.8

13-Jun-11 6 23.0 3.9 4th renewal
22.9 3.5

14-Jun-11 7 23.0 4.2 3rd renewal
22.9 4.1

15-Jun-11 8 23.0 2.9 4th renewal
23.0 2.8

16-Jun-11 9 23.0 2.8 4th renewal
23.0 2.7

17-Jun-11 10 23.0 7.22 2.7 129.5 42 72 0.22
23.0 7.20 3.1 123.8

Mean 22.9 7.24 3.4 132 46 72 0.30
Number 22 4 22 4 2 2 2
Max # 23.1 7.28 5.5 142 50 72 0.38
Min# 22.3 7.20 2.3 124 42 72 0.22

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 9 9 10 10
Weight-AFDW 
(mg) 1.50400 1.33700 1.13700 1.13600 1.29222 1.41889 1.22200 1.30100
Biomass-
AFDW (mg) 1.50400 1.33700 1.13700 1.13600 1.16300 1.27700 1.22200 1.30100

10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight-AFDW (mg) 1.29351 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.25963 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 2.5 (GLC#8985) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 8.04 6.7 163.3 62 92 0.39
22.8 8.04 6.7 160.8 0.40

8-Jun-11 1 22.8 5.3
22.9 5.1

9-Jun-11 2 22.2 3.6 initiate 3rd renewal
22.2 3.4

10-Jun-11 3 22.7 4.2 disc. 3rd renewal
22.7 4.1

11-Jun-11 4 23.0 4.0 initiate 3rd renewal
23.1 3.5

12-Jun-11 5 23.0 4.1 initiate 4th renewal
23.0 4.1

13-Jun-11 6 22.9 5.2 4th renewal
23.0 4.6

14-Jun-11 7 22.8 5.1 3rd renewal
22.8 4.9

15-Jun-11 8 22.8 4.0 4th renewal
22.8 3.9

16-Jun-11 9 23.0 4.3 4th renewal
23.0 4.6

17-Jun-11 10 23.0 7.24 4.4 122.3 40 72 0.10
23.0 7.23 4.3 123.7

Mean 22.8 7.64 4.6 143 51 82 0.30
Number 22 4 22 4 2 2 3
Max # 23.1 8.04 6.7 163 62 92 0.40
Min# 22.2 7.23 3.4 122 40 72 0.10

Replicate 1 2 3 4 5 6 7 8
# Surviving 4 8 8 7 8 6 7 8
Weight-AFDW 
(mg) 1.02750 0.65375 0.51625 0.88000 0.84000 1.16167 0.73571 0.81750
Biomass-
AFDW (mg) 0.41100 0.52300 0.41300 0.61600 0.67200 0.69700 0.51500 0.65400

10-Day Percent Survival 70.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.82905 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.56263 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 3.0 (GLC#8986) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.35 5.9 134.0 46 64 0.38
22.8 7.34 5.9 131.8

8-Jun-11 1 22.8 4.2
22.8 4.3

9-Jun-11 2 22.2 2.4 initiate 3rd renewal
22.2 2.6

10-Jun-11 3 22.8 3.6 disc. 3rd renewal
22.8 3.7

11-Jun-11 4 23.1 2.7 initiate 3rd renewal
23.0 2.5

12-Jun-11 5 23.0 3.2 initiate 4th renewal
23.0 3.0

13-Jun-11 6 23.0 3.6 4th renewal
23.0 3.4

14-Jun-11 7 22.8 3.9 3rd renewal
22.8 4.0

15-Jun-11 8 22.7 3.3 4th renewal
22.8 3.0

16-Jun-11 9 22.8 3.1 4th renewal
22.9 2.8

17-Jun-11 10 22.8 7.16 3.1 124.5 40 72 0.11
22.8 7.23 3.6 121.7 40 68 0.12

Mean 22.8 7.27 3.5 128 42 68 0.20
Number 22 4 22 4 3 3 3
Max # 23.1 7.35 5.9 134 46 72 0.38
Min# 22.2 7.16 2.4 122 40 64 0.11

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
Weight-AFDW 
(mg) 0.87000 1.05200 1.02500 1.01700 1.16900 1.18500 1.06800 1.20600
Biomass-
AFDW (mg) 0.87000 1.05200 1.02500 1.01700 1.16900 1.18500 1.06800 1.20600

10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.07400 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.07400 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 3.5 (GLC#8987) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.79 6.3 140.1 48 68 0.22
22.8 7.81 6.5 140.2

8-Jun-11 1 22.8 5.5
22.8 5.6

9-Jun-11 2 22.3 3.9 initiate 3rd renewal
22.3 3.6

10-Jun-11 3 22.8 4.0 disc. 3rd renewal
22.8 3.5

11-Jun-11 4 23.0 3.5 initiate 3rd renewal
23.0 3.5

12-Jun-11 5 23.0 4.0 initiate 4th renewal
23.0 4.3

13-Jun-11 6 22.8 4.7 4th renewal
22.9 5.3

14-Jun-11 7 22.8 4.0 3rd renewal
22.8 4.2

15-Jun-11 8 22.7 4.2 4th renewal
22.8 4.3

16-Jun-11 9 23.1 4.3 4th renewal
23.1 4.5

17-Jun-11 10 22.9 7.27 4.8 120.8 38 64 0.06 J
22.8 7.26 4.8 120.6

Mean 22.8 7.53 4.5 130 43 66 0.14
Number 22 4 22 4 2 2 2
Max # 23.1 7.81 6.5 140 48 68 0.22
Min# 22.3 7.26 3.5 121 38 64 0.06

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 8 8 8 8 10 10 8
Weight-AFDW 
(mg) 1.02667 0.92750 0.86625 0.80000 1.02500 0.92500 0.92000 0.91000
Biomass-
AFDW (mg) 1.02667 0.74200 0.69300 0.64000 0.82000 0.92500 0.92000 0.72800

10-Day Percent Survival 87.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.92505 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.81183 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 4.0 (GLC#8988) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.13 5.6 103.9 28 48 0.25
22.8 7.06 5.4 105.5

8-Jun-11 1 22.7 4.5
22.7 4.2

9-Jun-11 2 22.2 3.5 initiate 3rd renewal
22.2 3.0

10-Jun-11 3 22.8 3.3 disc. 3rd renewal
22.9 4.0

11-Jun-11 4 23.1 3.5 initiate 3rd renewal
23.1 3.5

12-Jun-11 5 23.0 3.4 initiate 4th renewal
23.0 3.2

13-Jun-11 6 23.0 4.8 4th renewal
23.0 4.2

14-Jun-11 7 22.8 4.7 3rd renewal
22.8 4.7

15-Jun-11 8 22.7 3.1 4th renewal
22.8 3.0

16-Jun-11 9 23.0 3.7 4th renewal
23.0 3.6

17-Jun-11 10 22.8 7.02 3.8 113.3 38 68 0.09 J
22.8 7.05 3.9 114.6

Mean 22.8 7.07 3.9 109 33 58 0.17
Number 22 4 22 4 2 2 2
Max # 23.1 7.13 5.6 115 38 68 0.25
Min# 22.2 7.02 3.0 104 28 48 0.09

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
Weight-AFDW 
(mg) 1.02400 0.95800 1.02600 0.81700 1.19400 1.11000 1.06900 0.97300
Biomass-
AFDW (mg) 1.02400 0.95800 1.02600 0.81700 1.19400 1.11000 1.06900 0.97300

10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.02138 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.02138 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 5.5 (GLC#8989) Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.13 5.3 129.8 42 52 1.05
22.8 7.14 5.3 127.4

8-Jun-11 1 22.7 4.7
22.7 4.5

9-Jun-11 2 22.2 3.5 initiate 3rd renewal
22.2 3.6

10-Jun-11 3 22.9 3.6 disc. 3rd renewal
23.0 3.6

11-Jun-11 4 23.0 3.3 initiate 3rd renewal
23.0 3.1

12-Jun-11 5 22.9 3.7 initiate 4th renewal
23.0 3.5

13-Jun-11 6 22.9 3.3 4th renewal
22.8 3.9

14-Jun-11 7 22.8 3.7 3rd renewal
22.8 3.7

15-Jun-11 8 22.7 3.4 4th renewal
22.7 3.5

16-Jun-11 9 22.9 2.8 4th renewal
22.9 2.7

17-Jun-11 10 22.8 7.04 3.3 118.3 34 60 0.24
22.8 7.06 3.8 116.9

Mean 22.8 7.09 3.7 123 38 56 0.65
Number 22 4 22 4 2 2 2
Max # 23.0 7.14 5.3 130 42 60 1.05
Min# 22.2 7.04 2.7 117 34 52 0.24

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
Weight-AFDW 
(mg) 1.21500 1.16000 1.02900 1.01300 1.18200 1.14200 1.13600 1.21000
Biomass-
AFDW (mg) 1.21500 1.16000 1.02900 1.01300 1.18200 1.14200 1.13600 1.21000

10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.13588 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.13588 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.19963 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Hyalella azteca

Data Entry
Date Initials Data Entry

15-Jun-11 DS day 0-6
16-Jun-11 DS day 7-9
6/20/2011 DS Day 10 survival
22-Jun-11 MWG Day 10 Weight

QC
15-Jun-11 MLL 100% day 0-6
16-Jun-11 MLL 100% day 7-8
17-Jun-11 KN 10.0% day 0-8
22-Jun-11 MWG 100% day 9-10; Day 10 Survival
22-Jun-11 DS 100.0% day 10 weight
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: Laboratory Water (Dechlor) Only Control Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 8.34 7.4 296.7 106 148 0.04 J
22.7 8.41 7.3 296.5

8-Jun-11 1 22.8 5.5
22.9 5.9

9-Jun-11 2 22.5 6.4
22.7 6.5

10-Jun-11 3 23.3 6.8
23.2 6.8

11-Jun-11 4 23.6 7.0
23.6 7.0

12-Jun-11 5 23.5 6.9
23.5 6.9

13-Jun-11 6 23.3 6.8
23.3 7.1

14-Jun-11 7 23.5 7.7
23.6 7.7

15-Jun-11 8 23.1 6.5
23.2 6.6

16-Jun-11 9 23.3 6.4
23.3 6.5

17-Jun-11 10 22.8 7.47 7.0 311.0 106 156 0.29
23.0 7.52 6.9 308.0

Mean 23.2 7.94 6.8 303 106 152 0.17
Number 22 4 22 4 2 2 2
Max # 23.6 8.41 7.7 311 106 156 0.29
Min# 22.5 7.47 5.5 297 106 148 0.04

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 9 10 10
Weight-AFDW 
(mg) 0.10700 0.11800 0.12400 0.12300 0.11500 0.09000 0.12100 0.14000
Biomass-
AFDW (mg) 0.10700 0.11800 0.12400 0.12300 0.11500 0.08100 0.12100 0.14000

10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.11725 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.11613 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.58 4.5 345.0 126 164 0.57
22.7 7.62 4.5 340.0

8-Jun-11 1 22.8 4.4
22.9 4.1

9-Jun-11 2 22.6 4.8
22.6 4.3

10-Jun-11 3 23.2 4.1
23.2 5.1

11-Jun-11 4 23.6 5.0
23.6 4.2

12-Jun-11 5 23.5 5.1
23.5 5.1

13-Jun-11 6 23.5 4.1
23.3 4.8

14-Jun-11 7 23.2 4.9
23.3 4.5

15-Jun-11 8 23.1 4.8
23.2 5.3

16-Jun-11 9 23.2 5.0
23.2 4.7

17-Jun-11 10 23.0 7.82 5.5 334.0 114 152 0.28
23.0 7.70 5.0 320.0

Mean 23.1 7.68 4.7 335 120 158 0.43
Number 22 4 22 4 2 2 2
Max # 23.6 7.82 5.5 345 126 164 0.57
Min# 22.6 7.58 4.1 320 114 152 0.28

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 9 10 10 10 10 10 10
Weight-AFDW 
(mg) 0.13400 0.14222 0.17100 0.14600 0.14700 0.12100 0.15600 0.12500
Biomass-
AFDW (mg) 0.13400 0.12800 0.17100 0.14600 0.14700 0.12100 0.15600 0.12500

10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.14278 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.14100 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable

Sample ID: Laboratory Sediment (Bd) w/Laboratory water (Dechlor) 
Control
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.57 4.5 278.6 64 88 0.66
22.7 7.52 4.7 278.8

8-Jun-11 1 22.8 4.5
22.8 4.7

9-Jun-11 2 22.6 4.3
22.7 4.2

10-Jun-11 3 23.3 4.3
23.2 3.9

11-Jun-11 4 23.5 4.2
23.5 4.5

12-Jun-11 5 23.5 4.2
23.5 4.0

13-Jun-11 6 23.3 4.3
23.2 4.6

14-Jun-11 7 23.1 4.4
23.3 4.6

15-Jun-11 8 23.2 4.5
23.2 4.6

16-Jun-11 9 23.1 3.8
23.1 4.1

17-Jun-11 10 22.9 7.39 4.4 153.7 52 80 0.48
22.9 7.57 4.7 159.4

Mean 23.1 7.51 4.4 218 58 84 0.57
Number 22 4 22 4 2 2 2
Max # 23.5 7.57 4.7 279 64 88 0.66
Min# 22.6 7.39 3.8 154 52 80 0.48

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 10 10 10 10 10 9 10
Weight-AFDW 
(mg) 0.09667 0.10000 0.10200 0.11200 0.14200 0.11000 0.12000 0.18500
Biomass-
AFDW (mg) 0.08700 0.10000 0.10200 0.11200 0.14200 0.11000 0.10800 0.18500

10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.12096 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.11825 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable

Sample ID: Laboratory Sediment(Bd) w/Site Emory River 
Water-ERM 9.0
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: Emory Reference Sediment (GLC#8981) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.28 5.2 224.1 74 76 2.21
22.7 7.25 5.1 211.4

8-Jun-11 1 22.8 4.4
22.8 4.3

9-Jun-11 2 22.7 4.3
22.7 4.1

10-Jun-11 3 23.3 4.9
23.3 4.8

11-Jun-11 4 23.5 5.1
23.5 4.9

12-Jun-11 5 23.5 5.0
23.5 4.9

13-Jun-11 6 23.3 4.8
23.2 4.9

14-Jun-11 7 23.3 4.9
23.5 5.0

15-Jun-11 8 23.2 4.5
23.3 4.4

16-Jun-11 9 23.2 3.4
23.2 4.2

17-Jun-11 10 22.9 7.49 3.7 152.1 42 60 0.32
22.9 7.54 3.4 147.7

Mean 23.1 7.39 4.6 184 58 68 1.27
Number 22 4 22 4 2 2 2
Max # 23.5 7.54 5.2 224 74 76 2.21
Min# 22.7 7.25 3.4 148 42 60 0.32

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 8 9 10 10 8
Weight-AFDW 
(mg) 0.10000 0.09800 0.11000 0.13500 0.13333 0.11200 0.12200 0.13125
Biomass-
AFDW (mg) 0.10000 0.09800 0.11000 0.10800 0.12000 0.11200 0.12200 0.10500

10-Day Percent Survival 93.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.11770 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.10938 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 0.5 (GLC#8982) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.37 5.4 144.4 52 68 0.65
22.8 7.35 5.5 139.1 0.70

8-Jun-11 1 22.8 4.3
22.8 4.2

9-Jun-11 2 22.6 5.4
22.6 5.3

10-Jun-11 3 23.3 5.4
23.3 5.4

11-Jun-11 4 23.6 5.5
23.6 5.1

12-Jun-11 5 23.5 5.2
23.5 5.3

13-Jun-11 6 23.5 5.2
23.3 5.0

14-Jun-11 7 23.3 5.9
23.5 5.7

15-Jun-11 8 23.3 5.3
23.5 5.5

16-Jun-11 9 23.3 5.3
23.3 4.8

17-Jun-11 10 23.5 7.50 5.0 133.2 48 76 0.06 J
23.5 7.38 5.0 144.8

Mean 23.2 7.40 5.2 140 50 72 0.47
Number 22 4 22 4 2 2 3
Max # 23.6 7.50 5.9 145 52 76 0.70
Min# 22.6 7.35 4.2 133 48 68 0.06

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 10 7 9 10 10 9 10
Weight-AFDW 
(mg) 0.11000 0.09800 0.07143 0.10444 0.08900 0.12500 0.08889 0.12700
Biomass-
AFDW (mg) 0.09900 0.09800 0.05000 0.09400 0.08900 0.12500 0.08000 0.12700

10-Day Percent Survival 92.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.10172 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.09525 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 0.8 (GLC#8983) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.31 5.4 141.8 50 64 0.39
22.9 7.31 5.3 150.7

8-Jun-11 1 22.9 4.8
23.0 5.1

9-Jun-11 2 22.2 4.5
22.5 5.7

10-Jun-11 3 23.3 5.0
23.3 4.2

11-Jun-11 4 23.5 5.1
23.5 5.4

12-Jun-11 5 23.5 4.8
23.5 4.7

13-Jun-11 6 23.3 5.2
23.2 5.5

14-Jun-11 7 23.3 4.9
23.3 5.3

15-Jun-11 8 23.1 4.8
23.3 5.5

16-Jun-11 9 23.2 4.7
23.2 6.2

17-Jun-11 10 23.3 7.75 5.2 141.6 50 76 0.04 J
23.3 7.76 5.2 141.1 52 76 0.03 U

Mean 23.2 7.53 5.1 144 51 72 0.15
Number 22 4 22 4 3 3 3
Max # 23.5 7.76 6.2 151 52 76 0.39
Min# 22.2 7.31 4.2 141 50 64 0.03

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 7 9 10 10 10 10
Weight-AFDW 
(mg) 0.12100 0.11000 0.13571 0.10667 0.11900 0.11700 0.09700 0.11900
Biomass-
AFDW (mg) 0.12100 0.11000 0.09500 0.09600 0.11900 0.11700 0.09700 0.11900

10-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.11567 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.10925 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 1.0 (GLC#8984) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.23 5.4 145.4 50 72 0.38
22.8 7.31 5.6 145.7

8-Jun-11 1 23.0 5.1
23.0 4.9

9-Jun-11 2 22.7 4.9
22.6 4.5

10-Jun-11 3 23.2 4.8
23.2 5.0

11-Jun-11 4 23.5 5.2
23.5 5.1

12-Jun-11 5 23.5 5.2
23.5 5.0

13-Jun-11 6 23.3 4.8
23.3 5.2

14-Jun-11 7 23.3 5.3
23.5 5.3

15-Jun-11 8 23.3 5.4
23.3 5.1

16-Jun-11 9 23.2 5.1
23.3 5.8

17-Jun-11 10 23.5 7.67 4.7 139.9 50 88 0.06 J
23.5 7.69 4.5 147.4

Mean 23.2 7.48 5.1 145 50 80 0.22
Number 22 4 22 4 2 2 2
Max # 23.5 7.69 5.8 147 50 88 0.38
Min# 22.6 7.23 4.5 140 50 72 0.06

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 7 8 10 8 10 10 8
Weight-AFDW 
(mg) 0.10000 0.08000 0.11875 0.10400 0.14000 0.16400 0.16000 0.08875
Biomass-
AFDW (mg) 0.10000 0.05600 0.09500 0.10400 0.11200 0.16400 0.16000 0.07100

10-Day Percent Survival 88.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.11944 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.10775 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 2.5 (GLC#8985) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.9 8.00 6.5 166.0 62 92 0.39
22.8 8.04 6.3 172.8 0.40

8-Jun-11 1 23.0 5.5
22.9 4.3

9-Jun-11 2 22.6 6.1
22.6 5.9

10-Jun-11 3 23.2 6.2
23.2 6.1

11-Jun-11 4 23.5 6.3
23.6 6.3

12-Jun-11 5 23.5 6.2
23.5 6.2

13-Jun-11 6 23.5 6.4
23.5 6.1

14-Jun-11 7 23.5 6.4
23.5 6.5

15-Jun-11 8 23.3 6.4
23.5 6.5

16-Jun-11 9 23.5 5.9
23.3 6.2

17-Jun-11 10 23.3 7.51 6.3 127.6 42 68 0.05 J
23.3 7.50 6.2 128.7

Mean 23.3 7.76 6.1 149 52 80 0.28
Number 22 4 22 4 2 2 3
Max # 23.6 8.04 6.5 173 62 92 0.40
Min# 22.6 7.50 4.3 128 42 68 0.05

Replicate 1 2 3 4 5 6 7 8
# Surviving 5 2 5 4 7 3 6 6
Weight-AFDW 
(mg) 0.09200 0.09000 0.07200 0.07500 0.06571 0.08333 0.04833 0.04333
Biomass-
AFDW (mg) 0.04600 0.01800 0.03600 0.03000 0.04600 0.02500 0.02900 0.02600

10-Day Percent Survival 47.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.07121 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.03200 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 3.0 (GLC#8986) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.35 5.5 135.2 46 64 0.38
22.8 7.36 6.0 132.7

8-Jun-11 1 22.7 4.3
22.7 4.8

9-Jun-11 2 22.5 5.0
22.6 5.0

10-Jun-11 3 23.1 5.5
23.1 5.2

11-Jun-11 4 23.6 5.4
23.6 5.4

12-Jun-11 5 23.5 7.2
23.5 5.4

13-Jun-11 6 23.3 5.7
23.3 5.6

14-Jun-11 7 23.5 5.7
23.5 6.0

15-Jun-11 8 23.2 5.5
23.2 5.6

16-Jun-11 9 23.2 5.3
23.3 4.7

17-Jun-11 10 23.3 7.65 5.1 142.5 48 80 0.04 J
23.3 7.72 4.9 137.8 50 72 0.02 U

Mean 23.2 7.52 5.4 137 48 72 0.15
Number 22 4 22 4 3 3 3
Max # 23.6 7.72 7.2 143 50 80 0.38
Min# 22.5 7.35 4.3 133 46 64 0.02

Replicate 1 2 3 4 5 6 7 8
# Surviving 4 6 3 3 4 6 6 7
Weight-AFDW 
(mg) 0.08500 0.09167 0.09333 0.09000 0.10500 0.10000 0.10500 0.11000
Biomass-
AFDW (mg) 0.03400 0.05500 0.02800 0.02700 0.04200 0.06000 0.06300 0.07700

10-Day Percent Survival 48.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.09750 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.04825 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 3.5 (GLC#8987) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.80 6.7 142.6 48 68 0.22
22.7 7.84 6.6 148.9

8-Jun-11 1 22.6 4.2
22.7 4.6

9-Jun-11 2 22.5 6.1
22.5 6.1

10-Jun-11 3 23.2 6.1
23.2 6.4

11-Jun-11 4 23.5 6.2
23.5 6.0

12-Jun-11 5 23.6 6.4
23.6 5.9

13-Jun-11 6 23.3 6.4
23.5 6.4

14-Jun-11 7 23.2 6.2
23.3 6.0

15-Jun-11 8 23.3 6.6
23.5 6.4

16-Jun-11 9 23.1 6.3
23.2 6.2

17-Jun-11 10 23.5 7.56 6.5 128.5 40 68 0.02 U
23.5 7.46 5.8 126.3

Mean 23.2 7.67 6.1 137 44 68 0.12
Number 22 4 22 4 2 2 2
Max # 23.6 7.84 6.7 149 48 68 0.22
Min# 22.5 7.46 4.2 126 40 68 0.02

Replicate 1 2 3 4 5 6 7 8
# Surviving 4 1 0 2 1 4 4 4
Weight-AFDW 
(mg) 0.07000 0.07000 * 0.09000 0.10000 0.08000 0.07500 0.10500
Biomass-
AFDW (mg) 0.02800 0.00700 0.00000 0.01800 0.01000 0.03200 0.03000 0.04200
* not used in statistical analysis, due to zero percent survival
10-Day Percent Survival 25.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.08429 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.02088 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 4.0 (GLC#8988) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.7 7.11 5.6 103.5 28 48 0.25
22.7 7.08 5.7 104.8

8-Jun-11 1 22.7 5.9
22.8 5.3

9-Jun-11 2 22.5 4.9
22.5 5.0

10-Jun-11 3 23.2 5.6
23.2 5.5

11-Jun-11 4 23.6 5.5
23.6 5.3

12-Jun-11 5 23.6 5.0
23.6 5.5

13-Jun-11 6 23.5 5.4
23.5 5.5

14-Jun-11 7 23.2 6.0
23.3 6.0

15-Jun-11 8 23.5 5.8
23.6 5.8

16-Jun-11 9 23.1 5.2
23.2 4.8

17-Jun-11 10 23.0 7.49 5.5 124.2 40 64 0.03 U
23.1 7.57 5.9 128.4

Mean 23.2 7.31 5.5 115 34 56 0.14
Number 22 4 22 4 2 2 2
Max # 23.6 7.57 6.0 128 40 64 0.25
Min# 22.5 7.08 4.8 104 28 48 0.03

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 8 10 10 7 7 8 10
Weight-AFDW 
(mg) 0.11200 0.09875 0.09600 0.11400 0.09429 0.10143 0.09000 0.07000
Biomass-
AFDW (mg) 0.11200 0.07900 0.09600 0.11400 0.06600 0.07100 0.07200 0.07000

10-Day Percent Survival 87.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.09706 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.08500 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Project Name:  Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number:  5069-02 Test Type:  10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: ERM 5.5 (GLC#8989) Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code

7-Jun-11 0 22.8 7.10 5.3 131.0 42 52 1.05
22.7 7.13 5.2 130.5

8-Jun-11 1 22.7 5.7
22.8 5.3

9-Jun-11 2 22.5 4.7
22.5 4.3

10-Jun-11 3 23.2 5.7
23.2 5.8

11-Jun-11 4 23.5 5.2
23.6 5.1

12-Jun-11 5 23.6 5.1
23.6 5.3

13-Jun-11 6 23.5 5.4
23.3 5.9

14-Jun-11 7 23.3 6.2
23.3 6.0

15-Jun-11 8 23.6 5.1
23.6 5.2

16-Jun-11 9 23.1 5.2
23.1 5.1

17-Jun-11 10 23.2 7.51 5.3 129.5 40 76 0.03 U
23.1 7.50 5.6 128.1

Mean 23.2 7.31 5.4 130 41 64 0.54
Number 22 4 22 4 2 2 2
Max # 23.6 7.51 6.2 131 42 76 1.05
Min# 22.5 7.10 4.3 128 40 52 0.03

Replicate 1 2 3 4 5 6 7 8
# Surviving 7 6 8 8 8 9 6 7
Weight-AFDW 
(mg) 0.09000 0.08667 0.08875 0.08875 0.08375 0.07667 0.05167 0.09143
Biomass-
AFDW (mg) 0.06300 0.05200 0.07100 0.07100 0.06700 0.06900 0.03100 0.06400

10-Day Percent Survival 73.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.08221 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.06100 RL = Reporting Limit (lowest standard, 0.1)

J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg 0.02663 NA = Not Applicable
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Appendix C 
Chironomus dilutus 

10-Day Statistical Data 
• Survival 
• Weight  
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Appendix D 
Hyalella azteca 

10-Day Statistical Data 
• Survival  
• Weight  
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Appendix E 
Sediment Density Weight Sheets 
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Appendix F 
Reference Toxicant Data 
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