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Executive Summary 
 

Great Lakes Environmental Center, Inc. (GLEC), via a contract with the Tennessee Valley 
Authority (TVA), conducted definitive whole sediment toxicity tests to evaluate survival, 
growth, and emergence for Chironomus dilutus and survival and growth for Hyalella azteca.  
The whole sediment toxicity tests were performed with four investigative sediment samples for 
each test organism at six sediment test concentrations: 10%, 20%, 40%, 60%, 80%, and 100%, 
and one reference control sediment sample.   The sediment dilutions were prepared by 
thoroughly mixing the investigative sediments with Clinch River reference sediment.  The 
investigative and reference sediments were collected from predetermined locations in the Clinch 
River.  These sediment samples were selected based on the results of both the sediment physical 
and chemical analysis, and on 10-day whole sediment toxicity test results.  The Clinch River is 
one of three rivers that were impacted by a fly ash spill at the Kingston Fossil Plant.  These 
whole sediment toxicity tests are part of a large TVA project entitled “Kingston Monitoring and 
Analysis Project”.   
 
The investigative sediment samples used in C. dilutus partial life cycle whole sediment toxicity 
tests were: CRM 1.5, CRM 2.0, CRM 3.0, and CRM 4.0.  The investigative sediment samples 
CRM 1.5, CRM 2.5, CRM 3.0, and CRM 4.5 were used in the 28-day H. azteca whole sediment 
toxicity tests.  All tests were initiated with six sediment concentrations: 10%, 20%, 40%, 60%, 
80%, and 100%.  Surface water collected from the Clinch River was used as the overlying water 
in exposures to the four investigative sediments (each with six concentrations), the reference 
control sediment, and the laboratory control sediment.  These tests were conducted following the 
U.S. Environmental Protection Agency (EPA) and the American Society Testing and Materials 
(ASTM) whole sediment toxicity test methods for determining toxicity.  The endpoints of the C. 
dilutus partial life cycle whole sediment toxicity tests were 20-day survival, 20-day growth, 20-
day biomass, partial life cycle survival (percent survival including all live larvae, pupae, and 
emerged organisms), and percent emergence.  The endpoints of the 28-day H. azteca whole 
sediment toxicity tests were survival, growth, and biomass.  The C. dilutus and H. azteca 
definitive whole sediment toxicity tests were performed March 24 through May 14, 2011 and 
March 22 through April 19, 2011, respectively. 
 
All survival, growth and emergence results from the C. dilutus toxicity tests and the survival and 
growth results from the H. azteca toxicity tests were statistically compared to the reference 
sediment sample (Clinch River reference control sediment) collected upstream of the spill site on 
the Clinch River.  All the control samples for the C. dilutus whole sediment toxicity tests met the 
performance criteria for 20-day survival, 20-day growth, and 20-day biomass, as well as the test 
termination endpoints of partial life cycle percent survival and percent emergence.  After 51 
days, the four investigative sediment samples showed no statistically significant reduction in the 
20-day survival, 20-day growth, or 20-day biomass in the C. dilutus whole sediment toxicity 
tests.  However, investigative sediment sample CRM 1.5 showed a statistical effect on the C. 
dilutus, partial life cycle survival (IC25 = 89.8%) and percent emergence (IC25 = 86.9%) when 
compared to the Clinch River reference sediment control.   
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The 28-day H. azteca survival and growth endpoints for all the control samples also met the 
required performance criteria for the whole sediment toxicity tests. The 28-day H. azteca 
survival was not statistically different in any of the four investigative samples when compared to 
the Clinch River reference control sediment.  However, growth and biomass in investigative 
sediment samples CRM 1.5 (IC25 GROWTH = 64.9%; IC25 BIOMASS = 62.0%) and CRM 4.5 (IC25 

GROWTH = 67.3%; IC25 BIOMASS = 66.4%) both showed a statistical reduction when compared to 
the Clinch River reference control sediment sample. 
 
A non-linear dose response in exposures to the CRM 2.5 investigative sample (IC25 > 100% for 
growth and biomass) resulted in statistically significant differences for growth and biomass in 
the 60% and 80% test concentrations only. These results were likely the result of a statistical 
anomaly. 
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Introduction 
 
Great Lakes Environmental Center, Inc. (GLEC) under contract with the Tennessee Valley 
Authority (TVA), conducted and completed the analysis of definitive whole sediment toxicity 
tests for survival, growth, and emergence for Chironomus dilutus and survival and growth for 
Hyalella azteca.  The whole sediment toxicity tests were performed with four investigative 
sediment samples for each test organism at six test concentrations: 10%, 20%, 40%, 60%, 80%, 
and 100%, and one reference control sediment sample.  All investigative sediment samples and 
the reference control sediment sample were collected from the Clinch River by the Tennessee 
Valley Authority (TVA) and Restoration Services, Inc. (RSI). 
 
The investigative sediment samples were collected from the Clinch River; the sample locations 
were selected based on previous 10-day screening whole sediment toxicity test results and 
sediment physical and chemical analysis.  The investigative sediment samples used for the C. 
dilutus partial life cycle (endpoints: survival, growth, and emergence) whole sediment toxicity 
tests were: CRM 1.5, CRM 2.0, CRM 3.0, and 4.0.  The 28-day H. azteca survival and growth 
whole sediment toxicity tests were performed with investigative sediment samples CRM 1.5, 
CRM 2.5, CRM 3.0, and CRM 4.5.  The sediment dilutions were prepared by thoroughly mixing 
the investigative sediments with Clinch River reference sediment collected upstream of the spill 
site on the Clinch River.  All survival, growth, and emergence results were statistically compared 
to the Clinch River reference control sediment sample results.  Statistical analysis was performed 
to provide the following endpoints: No-Observed-Effect-Concentration (NOEC), Lowest-
Observed-Effect-Concentration (LOEC) and IC25 (25 percent inhibition concentration) estimates.  
Surface water collected from the Clinch River upstream of the spill site was used as the 
overlying water in the four investigative sediment samples (with six test concentrations each), 
the reference control sediment, and a laboratory control sediment.   
 
As outlined in the TVA Kingston sediment study design, an additional laboratory control 
sediment and water only control were also analyzed during the testing period for the whole 
sediment toxicity tests.  The overlying water for the water only and 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 sample identification numbers, C. dilutus whole sediment survival, growth, and emergence 
and the H. aztceca whole sediment survival and growth toxicity test results for the four sediment 
samples are summarized in the following tables.   
 
• Table 1: 20-Day C. dilutus Summary of Randomly Selected 

Replicates 

• Tables 2, 3, 4, and 5:  CRM 1.5:  20-Day C. dilutus Average Percent Survival, 
Growth, Biomass (expressed as average ash-free-dry-
weight (AFDW)); Partial Life Cycle Survival, Percent 
Emergence, and Total Cumulative Percent Emergence 
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• Tables 6, 7,  8, and 9: CRM 2.0:  20-Day C. dilutus Average Percent Survival, 

Growth, Biomass (AFDW); Partial Life Cycle Survival, 
Percent Emergence, and Total Cumulative Percent 
Emergence 

• Tables 10, 11, 12, and 13:           CRM 3.0:  20-Day C. dilutus Average Percent Survival, 
Growth, Biomass (AFDW); Partial Life Cycle Survival, 
Percent Emergence, and Total Cumulative Percent 
Emergence  

• Tables 14, 15, 16, and 17:  CRM 4.0:  20-Day C. dilutus Average Percent Survival, 
Growth, Biomass (AFDW); Partial Life Cycle Survival, 
Percent Emergence, and Total Cumulative Percent 
Emergence  

• Tables 18, 19, 20, and 21:  Control Data:  20-Day C. dilutus Average Percent Survival, 
Growth, Biomass (AFDW); Partial Life Cycle Survival, 
Percent Emergence, and Total Cumulative Percent 
Emergence  

• Table 22: Summary of NOEC, LOEC, and IC25,for 20-Day C. dilutus 
Average Percent Survival, Growth, Biomass (AFDW); 
Partial Life Cycle Survival, and Percent Emergence 

• Tables 23, 24, and 25 Summary of Water Quality Data for the Overlying water 
from C. dilutus Partial Life Cycle tests 

• Tables 26 and 27: CRM 1.5:   28-Day H. azteca Average Percent Survival, 
Growth, and Biomass  

• Tables 28 and 29: CRM 2.5:   28-Day H. azteca Average Percent Survival, 
Growth, and Biomass  

• Tables 30 and 31: CRM 3.0:   28-Day H. azteca Average Percent Survival, 
Growth, and Biomass  

• Tables 32 and 33: CRM 4.5:   28-Day H. azteca Average Percent Survival, 
Growth, and Biomass  

• Tables 34 and 35:  Control Data:  28-Day H. azteca Average Percent Survival, 
Growth, and Biomass  

• Table 36: Summary of NOEC, LOEC, and IC25 Estimates, for 28-Day 
H. azteca Average Percent Survival, Growth, and Biomass  

• Tables 37, 38, and 39 Summary of Water Quality Data for the Overlying water 
from the 28-Day H. azteca tests 

• Table 40 Summary of Water Quality Data for the Clinch River Mile 
7.0 Water Batches at Beginning Use and Near Depletion   
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Water quality data for the overlying water for each sediment sample tested are summarized in 
Tables 23, 24, and 25 for the C. dilutus tests, and Tables 37, 38 and 39 for the H. azteca tests.   A 
detailed summary of the overlying water quality measurements is provided in Appendix C.  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 G, 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).  
 
 Sediment and Overlying Water Samples 
 
The Clinch River reference control sediment was a 50:50 composite sample collected by TVA 
and RSI from two reference locations upstream of the spill site on the Clinch River.  The 
laboratory control sediment was a reference sediment collected from the Boardman River, a local 
stream with nearly a 100 percent forested watershed, located in the Pere Marquette State Forest, 
near Traverse City, MI. 
 
The four investigative sediment samples designated for each test organism and one reference 
sediment were collected by Tennessee Valley Authority (TVA) and Restoration Services, Inc. 
(RSI) February 7 through February 9, 2011, and shipped to the GLEC laboratory via a 
refrigerated carrier on February 11, 2011.  The samples were received at GLEC on February 12, 
2011.  Upon arrival at GLEC the samples were assigned unique GLEC laboratory identification 
numbers and stored in the dark at 4°C (0-6°C) until test initiation.  These investigative sediment 
samples had also been used in conducting 10-day (screening) whole sediment toxicity tests from 
February 15 through February 25, 2011.  The surface water (collected from the Clinch River and 
used as the overlying water for the whole sediment toxicity tests) was also collected by TVA and 
RSI and shipped to the GLEC laboratory via a refrigerated carrier.  The surface water was 
collected on a regular schedule to provide water throughout the duration of the definitive C. 
dilutus and H. azteca whole sediment toxicity tests.  Sample identification and collection 
information for both sediments and water is provided in the table below. 

 

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

Clinch Reference Sediment 8897 
8914 

February 09, 2011 February 12, 2011 
March 24, 2011 

CRM 1.5 8889 February 07, 2011 February 12, 2011 
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Sample I.D. 
GLEC Lab. 
ID Number Date Sampled Date Received 

CRM 2.0 8891 February 07, 2011 February 12, 2011 
CRM 2.5 8892 February 07, 2011 February 12, 2011 
CRM 3.0 8893 February 08, 2011 February 12, 2011 
CRM 4.0 8895 February 08, 2011 February 12, 2011 
CRM 4.5 8896 February 08, 2011 February 12, 2011 
Clinch River Water –CRM 7.0 8911 March 16, 2011 March 18, 2011 
Clinch River Water –CRM 7.0 8913 March 21, 2011 March 23, 2011 
Clinch River Water –CRM 7.0 8917 March 23, 2011 March 29, 2011 
Clinch River Water –CRM 7.0 8919 March 30, 2011 April 01, 2011 
Clinch River Water –CRM 7.0 8922 April 04, 2011 April 05, 2011 
Clinch River Water –CRM 7.0 8928 April 06, 2011 April 08, 2011 
Clinch River Water –CRM 7.0 8938 April 11, 2011 April 12, 2011 
Clinch River Water –CRM 7.0 8943 April 13, 2011 April 15, 2011 
Clinch River Water –CRM 7.0 8958 April 25, 2011 April 26, 2011 
Clinch River Water –CRM 7.0 8969 May 02, 2011 May 03, 2011 

 
The 28-day H. azteca toxicity tests were initiated on March 22, 2011 with each of the selected 
four investigative sediment samples (CRM 1.5, CRM 2.5, CRM 3.0, and CRM 4.5) at six test 
concentrations: 10%, 20%, 40%, 60%, 80% and 100%, the Clinch River reference sediment, two 
laboratory control sediments and one water only exposure.  The partial life cycle C. dilutus 
toxicity tests were initiated on March 24, 2011, with each of the selected four investigative 
sediment samples (CRM 1.5, CRM 2.0, CRM 3.0, and CRM 4.0) at six concentrations (10%, 
20%, 40%, 60%, 80% and 100%), the Clinch River reference sediment, two laboratory control 
sediments and one water only exposure.  The surface water collected from the Clinch River 
(CRM 7.0) was used as the overlying water in each of the six treatments for each of the 
investigative sediment samples, in the Clinch River reference control sediment sample, and in 
one laboratory control sediment.  Laboratory water (de-chlorinated tap water) was used as the 
overlying water in one laboratory control sediment and in the water-only control exposures. 
 
 
General Procedures for All Test Exposures  
   
 
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.  While sediment dilutions were prepared by volume, 
average densities  were used as a quality control check for the prepared test sediment 
concentrations; 10%, 20%, 40%, 60%, 80% and100% (Appendix B).  For each sediment 
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concentration, the investigative sediment and Clinch River reference sediment were combined in 
a pre-cleaned stainless steel bowl, and thoroughly homogenized with a pre-cleaned stainless steel 
spoon.   
 
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 (March 21, 2011 for H. azteca and 
March 23, 2011 for C. dilutus).   
 
Test organisms were added the day following the addition of sediment and overlying water.  This 
day represented test day 0, with the following exception.  On March 24, 2011, for the C. dilutus 
partial life cycle test all treatments of CRM 4.0 and the test organisms were added on the same 
day (day 0), due to an initial shortage of Clinch River reference sediment.  Three gallons of 
Clinch River reference sediment (GLC Number: 8914) were shipped overnight, (March 23, 
2011) via UPS courier, arriving at the GLEC laboratory the morning of March 24, 2011.  All six 
treatments of CRM 4.0 were mixed the morning of March 24, 2011, added to test chambers, 
(along with the overlying water) at 10:30 hours.  The six treatments were then held until the 
overlying water was visibly clear, at which time second addition of overlying water was added 
(12:00 hours).  The C. dilutus larvae were randomly added to the CRM 4.0 treatments on March 
24, 2011, beginning at 19:30 hours.    
 
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 Clinch River 
reference control, the investigative sediment samples, and one of the laboratory controls was 
Clinch River site water (CRM 7.0), which had an average hardness of 134 mg/L and an average 
alkalinity of 112 mg/L.  The overlying water for the second laboratory control sediment and the 
water only control was de-chlorinated municipal tap (Lake Michigan) water, with an average 
hardness of 136 mg/L and an average alkalinity of 104 mg/L.  Temperature, dissolved oxygen, 
pH, and specific conductance of the overlying waters were measured daily prior to adding to the 
test chambers.  The hardness, alkalinity, and total ammonia (as N) of Clinch River surface water 
was measured at the beginning use of each batch and when the Clinch River water batch was 
nearly depleted.  The water quality measurements were recorded in a project specific log book 
and are summarized in Table 40.   
 
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 1.0 mL mixture of yeast, trout food, 
and cerophyl (YTC, 1,800 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 a light intensity of 309-540 
lux (acceptable range 100-1000 lux).  
  
Temperature was measured daily in two randomly selected replicate test chambers. Conductivity 
was measured weekly and DO and pH were measured at least three times per week from two 
randomly selected replicate test chambers. The number of DO measurements were increased if 
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the DO fell more than 1 mg/L in one day, or when the DO fell below 2.5 mg/L.  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. 
 
Hardness, alkalinity, and total ammonia (as N) were measured in test exposures on Day 0 (test 
initiation), at day 20 and at test termination for the C. dilutus whole sediment toxicity test 
(Tables 23, 24, and 25). The test exposure water quality measurements (alkalinity, hardness, and 
total ammonia (as N)) for the H. azteca whole sediment toxicity test were determined on test 
days 0 (test initiation) and 28 (test termination), and are summarized in Tables 37, 38, and 39.   
The alkalinity, hardness, and total ammonia (as N) samples were a composite sample collected 
from all replicates of a given treatment.  All test exposure water quality measurements were 
recorded on the laboratory bench data sheets (see enclosed compact disc).  
 
Observations of organism behavior and any anomalies observed in the test chamber were made 
daily and recorded on the laboratory bench data sheets.   
 
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 survival, growth, biomass, and emergence in the treatments with a single 
control.  All survival, growth, and emergence was evaluated statistically to provide No-
Observed-Effect-Concentration (NOEC), Lowest-Observed-Effect-Concentration (LOEC), and 
IC25 (25% Inhibition Concentration) estimates. 
 
Prior to analysis, all percent survival (including partial life cycle survival), and percent 
emergence data were transformed using an arc sine-square root transformation.  The growth and 
biomass data were not arc sine-square root transformed prior to analysis.  All transformed and 
untransformed data were tested for normality and homogeneity of variances using the Shapiro-
Wilk Test or Kolmogorov D Test and Bartlett’s test, respectively.  An analysis of variance 
(ANOVA) was conducted using the most appropriate parametric (e.g., Dunnet’s or Bonferroni 
tests) or nonparametric (e.g., Steel’s Many-One Rank or Wilcoxon with Bonferroni’s) statistical 
model.  If the data failed to meet the assumptions of normality or homogeneity, then a 
nonparametric test was used to analyze the data.  In addition, the data were analyzed using linear 
interpolation, a point estimate endpoint, to calculate an IC25 value. 
   
The survival, growth, and emergence for each treatment of investigative samples was considered 
statistically different when significantly lower (p< 0.05) than observed in the Clinch River 
reference control sediment (GLC Number 8897). 
 
Test Method Specifics for Partial Life Cycle Chironomus dilutus 
 
Newly-hatched C. dilutus larvae (< 24 hours old from egg cases purchased from Aquatic 
BioSystems) were used to initiate the whole sediment toxicity tests.  Hatching larvae were 
located using a dissecting microscope and were then randomly placed in test chambers using a 
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glass Pasteur pipette.  C. dilutus were continuously exposed to the test sediments for a period of 
20-51 days.  Consistent with the EPA method, each of the six treatments for each investigative 
sediment sample and all controls were initiated with twelve replicate beakers, and each replicate 
was initiated with 12 organisms.   
 
On day 20, four of the twelve replicates were randomly selected from each of the six treatments 
for each investigative sediment sample and from the controls. The number of surviving C. dilutus 
was recorded for four randomly selected replicates at test day 20.   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 number of organisms 
minus any pupae and midges found on day 20] was also determined at test day 20.   
 
Exposures for the remaining eight replicates continued from day 20 to the end of the tests (51 
days) and were monitored daily for emergence.  Daily recordings included dates of emergence 
and sex of adults. Each treatment was terminated separately after no organisms had emerged for 
three consecutive days.  
  
Partial life cycle endpoints included percent survival, percent emergence, average time to first 
emergence, and total percent cumulative emergence.  For each treatment:  percent survival was 
calculated as the sum of all live larvae and pupae found in the sediment at test termination plus 
all live, completely emerged adults, divided by the number of organisms at test initiation; percent 
emergence was calculated as the number of completely emerged live adults divided by the 
number of organisms at test initiation; average time to first emergence was calculated as the 
mean number of days to first emergence for all 8 replicates; total percent cumulative emergence 
was calculated as the total number of emerged C. dilutus divided by the number of organisms at 
test initiation. 
 
Test Method Specifics for 28-Day Hyalella azteca 
 
Juvenile H. azteca (5-6 days old-cultured in house) were used to initiate the definitive whole 
sediment toxicity tests and were randomly placed in test chambers using a large bore pipette.   
Exposures continued for 28 days to each of the four investigative sediment samples at six test 
concentrations, the Clinch 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 treatment and for all controls, with each replicate containing 10 
animals.   
 
The number of surviving H. azteca in each replicate chamber was recorded at test termination. 
The average dry weight (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. 
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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 Clinch River 
surface water (CRM 7.0) was used to measure the toxicity of the surface water being used as the 
overlying water in the whole sediment toxicity tests.  The partial life cycle C. dilutus whole 
sediment toxicity test control survival, growth, biomass, and emergence results are summarized 
in Tables 18 through 21.  Control survival and growth results for the 28-day H. azteca whole 
sediment toxicity tests are provided in Tables 34 and 35. 
 
Partial Life Cycle Chironomus dilutus  
 
After 20 days of exposure, the organisms exposed to the Clinch River reference control 
sediment, the laboratory control sediments and the water only control 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 18 and 19).  The C. dilutus exposed for 20 days to the 
Clinch River reference control sediment had 91.7 percent survival, and 87.5 percent of the 
organisms exposed to the laboratory control sediment with Clinch River surface water had 
survived.  The organisms exposed to the laboratory control sediment with laboratory water had 
91.7 percent survival, and the water only control had 93.8 percent survival after 20 days of 
exposure.   
 
The C. dilutus exposed to the Clinch River reference control sediment, the laboratory control 
sediments and to the water only control exceeded the minimum partial life cycle survival (> 65 
percent) and percent emergence (> 50%) criteria for acceptable controls (Table 20).  The C. 
dilutus exposed to the Clinch River reference control sediment had 78.1 percent partial life cycle 
survival and 78.1 percent emergence.  The organisms exposed to the laboratory control sediment 
with Clinch River surface water had 75.0 percent partial life cycle survival and 75.0 percent 
emergence.  The organisms exposed to the laboratory control sediment with laboratory water had 
77.1 percent partial life cycle survival and 76.0 percent emergence.  The water only control had 
82.3 percent partial life cycle survival and 82.3 percent emergence at test termination. 
 
There were no statistically significant differences between C. dilutus 20-day survival in the 
laboratory control sediment with Clinch River surface water and the laboratory control sediment 
with laboratory water (Table 19).  However, when the laboratory control sediment with 
laboratory water was compared to the laboratory control sediment with Clinch River surface 
water, there was a statistical difference in growth and biomass.  The mean 20-day growth and 20-
day biomass for C. dilutus exposed to the laboratory control sediment with laboratory water were 
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1.50730 mg and 1.38813 mg, respectively, while the mean growth and biomass for C. dilutus 
exposed to the laboratory control sediment with Clinch River surface water control was 1.09008 
mg and 0.94271 mg, respectively.  These data suggest to us that either the Clinch River surface 
water contained a constituent that inhibited growth, or did not contain a constituent essential to 
optimize growth in C. dilutus.   
 
When the organisms exposed to the laboratory control sediment with laboratory water were 
statistically compared to the water only control, there was no statistical difference in survival.  
However, there was a statistical difference in both growth and biomass between the laboratory 
control sediment with laboratory water control and the water only control.  The mean 20-day 
growth and 20-day biomass for C. dilutus exposed to the laboratory control sediment with 
laboratory water was 1.50730 mg and 1.38813 mg, respectively, while the mean growth and 
biomass for C. dilutus exposed to the water only control was 0.78883 mg and 0.73102 mg, 
respectively.  These data suggest to us that the sediment provided an additional food source for 
the C. dilutus. 
 
The test exposure water quality measurements (Table 23, 24, and 25) were also within the 
acceptable limits according to the EPA testing protocol (i.e., daily mean temperatures were 23 ± 
1 °C; D.O. 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.   
 
The dissolved oxygen fell below 2.5 mg/L, on April 08, 2011, in the investigative samples CRM 
4.0 sediment concentration of 60% and CRM 4.0 sediment concentration of 80% (2.2 mg/L and 
2.3 mg/L, respectively). In response to the drop in DO on April 8, 2011 we added a third 
overlying water renewal to all of the controls and investigative test sediment replicates.  On April 
09, 2011 the DO was below 2.5 mg/L in the laboratory control sediment with Clinch River water 
(1.3/2.0 mg/L) and in the following investigative sediment sample concentrations:  
 

• CRM  2.0-10% (2.4 mg/L),  
• CRM 2.0-20% (2.3 mg/L),  
• CRM 2.0-60% (2.4 mg/L),  
• CRM 2.0-80% (2.0 mg/L),  
• CRM 3.0-20% (2.3 mg/L),  
• CRM 3.0-40% (2.0/2.3 mg/L),  
• CRM 3.0-60% (2.1 mg/L),  
• CRM 3.0-80% (2.0/2.0 mg/L), 
• CRM 3.0-100% (2.1/1.8 mg/L),  
• CRM 4.0-10% (2.2 mg/L),  
• CRM 4.0-20% (2.3 mg/L),  
• CRM 4.0-40% (2.0/2.3 mg/L),  
• CRM 4.0-60% (1.1 mg/L),  
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• CRM 4.0-80% (1.6/2.2 mg/L),  
• and CRM 4.0-100% (1.6 mg/L).  
 

In response, we added a fourth overlying water renewal to all of the controls and to all treatments 
of each of the investigative sediment sample replicates.  With the frequency of overlying water 
renewals increased to four over a 24 hour period, the DO measurements of two controls and one 
investigative sediment were still low.  The DO values for the  laboratory control sediment with 
Clinch River surface water and the laboratory control sediment with laboratory water were both 
2.5 mg/L (April 10, 2011).   The investigative sediment CRM 3.0 sediment concentration of 
100% had a DO reading on April 10, 2011 of 2.6 mg/L.  The EPA manual recommends that if 
increasing the overlying water renewals does not increase the DO in the test chambers then 
feeding may be suspended for the time necessary to increase DO concentrations (see EPA 
/600/R-99/064 manual, section 15.3.7.1)   Therefore, in addition to the four overlying water 
renewals, feeding to all test treatment and controls was suspended on April 10, 2011.  April 11, 
2011 feeding was reinitiated to all test treatment and controls, due to DO values >3.0 mg/L.  The 
fourth renewal was discontinued on April 12, 2011 and the third water renewal was discontinued 
on April 14, 2011 because the DO concentrations increased above 3.0 mg/L in all controls and 
investigative sediment sample replicates (as requested by Rick Sherrard from TVA).   
 
DO concentrations also fell below 2.5 mg/L on April 18 and 19, 2011 in investigative sediment 
sample CRM 3.0 sediment concentration of 100% (2.1 and 1.8 mg/L, respectively) and on May 
7, 2011 in the laboratory control sediment with Clinch River surface water (2.0mg/L).  In both 
instances (April 18, 19, and May 7, 2011) we added a third water renewal to all controls and 
investigative sediment replicates.  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 15.3.8.2.3).  
  
All test chambers were observed daily to assess organism behavior.  No unusual observations 
were noted with the test organisms in these sediment samples.   
 
Statistical Analysis for Partial Life Cycle Chironomus dilutus Tests 
 
The statistical results for the C. dilutus survival and growth whole sediment toxicity tests are 
provided in Appendix D.  C. dilutus partial life cycle and percent emergence statistical data are 
provided in Appendix E. 
 
Investigative Sediment Sample CRM 1.5: 
 
After 20 days of exposure, C. dilutus survival and growth results from the six concentrations 
(10%, 20%, 40%, 60%, 80%, and 100%) of CRM 1.5 (GLC Number: 8889) were compared 
statistically to the Clinch River reference control sediment sample (GLC Number: 8897).  There 
was no statistically significant reduction (p≥ 0.05) in C. dilutus survival, growth [measured as 
AFDW of surviving organisms (mg)], or biomass [AFDW of surviving organisms divided by the 
initial number of organisms minus pupae and midges (mg)] after 20 days of exposure relative to 
the Clinch River reference control sediment (Tables 2 and 3).  The No-Observed-Effect 
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Concentration (NOEC) estimate for the 20-day C. dilutus survival, growth, and biomass was 100 
percent investigative sediment CRM 1.5.  Both the Lowest-Observed-Effect-Concentration 
(LOEC) and the IC25 (Inhibition Concentration at 25%) estimates were greater than 100 percent 
(Table 22). 
 
However, for CRM 1.5 sediment there was a statistical difference in the C. dilutus partial life 
cycle survival and percent emergence when compared to the Clinch River reference control 
sediment.  The NOEC for the C. dilutus partial life cycle survival and percent emergence were 
both 80 percent CRM 1.5 (Table 22).  The LOEC for the C. dilutus partial life cycle survival and 
percent emergence were both 100 percent.  The IC25 estimates for the C. dilutus partial life cycle 
survival and percent emergence were 89.8 and 86.9 percent CRM 1.5, respectively (Table 22). 
 
The total cumulative percent emergence data for all of the treatments of investigative CRM 1.5 
are summarized in Table 5.    
 
Investigative Sediment Sample CRM 2.0: 
 
C. dilutus survival (20-day) and growth (20-day) results from the six concentrations (10%, 20%, 
40%, 60%, 80%, and 100%) of CRM 2.0 (GLC Number: 8891) were compared statistically to 
the Clinch River reference control sediment sample (GLC Number: 8897).  There were no 
statistically significant reductions (p≥ 0.05) in C. dilutus survival, growth, or biomass, after 20 
days of exposure relative to the Clinch River reference control sediment (Tables 6 and7).  The 
NOEC estimates for the 20-day C. dilutus survival, growth, and biomass were all 100 percent.  
Both the LOEC and the IC25 estimates were greater than 100 percent sediment (Table 22). 
 
At test termination, the NOEC estimates for the C. dilutus partial life cycle survival and percent 
emergence were 100 percent of sediment CRM 2.0 (Table 22).  The LOEC and IC25 estimates for 
the C. dilutus partial life cycle survival and percent emergence were greater than 100 percent 
(Table 22).  
 
The total cumulative percent emergence data for all of the treatments of investigative sample 
CRM 2.0 are summarized in Table 9.   
 
Investigative Sediment Sample CRM 3.0: 
 
C. dilutus 20 day survival and growth results from the Clinch River reference control sediment 
sample (GLC Number: 8897) were compared statistically to the six concentrations (10%, 20%, 
40%, 60%, 80%, and 100%) of CRM 3.0 (GLC Number: 8893).  There was no statistically 
significant reduction (p≥ 0.05) in C. dilutus survival, growth, or biomass, after 20 days of 
exposure relative to the Clinch River reference control sediment (Tables 10 and 11).  The NOEC 
estimates for the 20-day C. dilutus survival, growth, and biomass were all 100 percent.  Both the 
LOEC and the IC25 estimates were greater than 100 percent sediment (Table 22). 
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The NOEC estimates for the C. dilutus partial life cycle survival and percent emergence were 
both also 100 percent (Table 22).  The LOEC and IC25 estimates for the C. dilutus partial life 
cycle survival and percent emergence were both greater than 100 percent CRM 3.0 (Table 22). 
 
The total cumulative percent emergence data for all of the treatments of investigative sample 
CRM 3.0 are summarized in Table 13. 
 
Investigative Sediment Sample CRM 4.0: 
 
After 20 days of exposure C. dilutus survival and growth results from the Clinch River reference 
control sediment sample (GLC Number: 8897) were compared statistically to the six 
concentrations (10%, 20%, 40%, 60%, 80%, and 100%) of CRM 4.0 (GLC Number: 8895).  
There was no statistically significant reduction (p≥ 0.05) in C. dilutus survival, growth, or 
biomass after 20 days of exposure relative to the Clinch River reference control sediment (Tables 
14 and 15).  The NOEC estimates for the 20-day C. dilutus survival, growth, and biomass were 
all 100 percent.  Both the LOEC and the IC25 estimates were greater than 100 percent sediment 
(Table 22). 
 
The NOEC estimates for the C. dilutus partial life cycle survival and percent emergence were 
both 100 percent CRM 4.0, as were the LOEC and IC25 estimates for the C. dilutus partial life 
cycle survival and percent emergence (Table 22). 
 
The total cumulative percent emergence data for all of the treatments of CRM 4.0 are 
summarized in Table 17. 
 
 
28-Day Hyalella azteca 
 
The H. azteca in the 28-day Clinch River reference control sediment, the laboratory control 
sediments and in the water only exposure control exceeded the minimum survival criterion (80 
percent), and in each case there was measurable growth relative to the weight of organisms at 
test initiation (Tables 34 and 35).  After 28 days of exposure, the H. azteca exposed to the Clinch 
River reference control sediment had 91.3 percent survival and organisms exposed to the 
laboratory control sediment with Clinch River surface water had 93.8 percent survival.  The 
organisms exposed to the laboratory control sediment with laboratory water had 100 percent 
survival, and 96.3 percent of the water only control organisms survived.  All control survival 
data are summarized in Tables 34 and 35.  The requirements for acceptable survival and growth 
for H. azteca can be found in the EPA manual /600/R-99/064, Table 15.3. 
 
There was no statistical difference between H. azteca survival, growth, or biomass in the 
laboratory control sediment with Clinch River surface water relative to the laboratory control 
sediment with laboratory water (Table 35).  Survival of organisms exposed to the laboratory 
control sediment with laboratory water, when statistically compared to the water only control, 
showed no difference in survival.  However there was a statistical difference between organisms 
exposed to sediment and those exposed to water only in both growth and biomass.  The mean 
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growth and biomass for H. azteca exposed to the laboratory control sediment with laboratory 
water were both 0.44325 mg.  In contrast, the mean growth and biomass for H. azteca exposed to 
water only control were 0.24039 mg and 0.23363 mg, respectively.  These data suggest to us that 
the sediment provided an additional food source for the H. azteca.   
 
 
The test exposure water quality measurements (Tables 37, 38, and 39) were also within the 
acceptable limits according to the EPA testing protocol (i.e., daily mean temperatures were 23 ± 
1 °C; D.O. 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 (Appendix C)).    
 
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 Clinch River reference, 
CRM 1.5, CRM 2.5, CRM 3.0, and CRM 4.5 are valid assessments of sediment toxicity.   
 
Statistical Analysis for 28-Day Hyalella azteca Tests 
 
The statistical results for survival and growth in the H. azteca whole sediment toxicity tests are 
provided in Appendix F. 
 
Investigative Sediment Sample CRM 1.5: 
 
Survival and growth results from the 28-day H. azteca whole sediment toxicity tests conducted 
with six concentrations (10%, 20%, 40%, 60%, 80%, and 100%) of CRM 1.5 (GLC Number: 
8889) were statistically compared to the Clinch River reference sediment sample (GLC Number: 
8897).  There was no statistically significant reduction (p≥ 0.05) in H. azteca survival in any the 
six sediment concentrations after 28 days of exposure relative to the Clinch River reference 
control sediment (Table 26 and 27).  The NOEC for H. azteca survival was 100 percent, as were 
the LOEC and IC25 estimates for H. azteca survival for sediment sample CRM 1.5 (Table 36). 
 
In contrast, H. azteca growth in the surviving organisms of the CRM 1.5 sediment (measured as 
average dry weight in mg) was significantly reduced when compared to the Clinch River 
reference control sediment (Tables 27 and 36).  The NOEC for H. azteca growth was 20 percent, 
and the LOEC was 40 percent sediment sample CRM 1.5.  The IC25 estimate for growth was 64.9 
percent sediment (Table 36).   
 
The H. azteca growth data was also evaluated using biomass and we found a statistically 
significant reduction in H. azteca biomass in investigative sample CRM 1.5 (GLC Number: 
8889) when compared to the Clinch River reference control sediment (Tables 27 and 36).  The 
NOEC and LOEC for H. azteca biomass was 20 and 40 percent of sediment CRM 1.5, 
respectively, and the IC25 estimate for H. azteca biomass was 62.0 percent sediment (Table 36). 
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The growth data obtained from the 28-day H. azteca test produced a non-linear dose-response 
because the average dry weight of the organisms exposed to the 20 percent sediment 
concentration was considerably higher than any of the other five test concentrations.  We 
consider this to be an anomaly, the cause of which can only be speculated. Such anomalies are 
not uncommon when working with sediment dilutions. 
 
Investigative Sediment Sample CRM 2.5: 
 
After 28-days of exposure the H. azteca survival and growth results from the six concentrations 
(10%, 20%, 40%, 60%, 80%, 100%) of CRM 2.5 (GLC Number: 8892) were statistically 
compared to the Clinch River reference sediment sample (GLC Number: 8897).  There was no 
statistically significant reduction (p≥ 0.05) in H. azteca survival in any the six sediment 
concentrations after 28 days of exposure when compared to the Clinch River reference control 
sediment (Table 28 and 29).  However, there was a statistical reduction in H. azteca growth and 
biomass after 28-days.   H. azteca growth in the CRM 2.5 investigative sediment at test 
concentrations of 60 percent and 80 percent were statistically different from the Clinch River 
reference control sediment.  Biomass in the 80 percent test concentration of CRM 2.5 was 
statistically different from biomass in the Clinch River reference control sediment. 
 
The growth and biomass results of the CRM 2.5 investigative sample both show a non-linear 
dose response, indicating a statistical anomaly rather than an actual biological difference.     
          
The NOEC for H. azteca survival, growth, and biomass were all 100 percent CRM 2.5.  In 
addition, the LOEC and IC25 estimates for H. azteca survival, growth, and biomass were all 
greater than 100 percent (Table 36). 
 
Investigative Sediment Sample CRM 3.0: 
 
H. azteca 28-day whole sediment toxicity test survival and growth results for six concentrations 
(10%, 20%, 40%, 60%, 80%, 100%) of CRM 3.0 (GLC Number: 8893) were statistically 
compared to the Clinch River reference sediment sample (GLC Number: 8897).  There was no 
statistically significant reduction (p≥ 0.05) in H. azteca survival, growth or biomass in any the 
six sediment concentrations after 28 days of exposure relative to the Clinch River reference 
control sediment (Tables 30 and 31).  The NOEC for H. azteca survival, growth, and biomass 
were all 100 percent.  In addition, the LOEC and IC25 estimates for H. azteca survival, growth, 
and biomass were also greater than 100 percent CRM 3.0 (Table 36). 
 
Investigative Sediment Sample CRM 4.5: 
 
The survival and growth results from the H. azteca 28-day whole sediment toxicity test 
conducted with  six concentrations (10%, 20%, 40%, 60%, 80%, and 100%) of CRM 4.5 (GLC 
Number: 8896) were statistically compared to the Clinch River reference sediment sample (GLC 
Number: 8897).  There was no statistically significant reduction (p≥ 0.05) in H. azteca survival 
in any the six sediment concentrations after 28 days of exposure relative to the Clinch River 



Mr. Rick Sherrard 
Tennessee Valley Authority 18 September 29, 2011  
Final Report  
Clinch River-Definitive Whole Sediment Toxicity Tests 
   
reference control sediment (Tables 32 and 33).  The NOEC for H. azteca survival was 100 
percent sediment and the IC25 estimate survival was greater than 100 percent for (Table 36). 
 
However, both H. azteca growth and biomass in the surviving organisms of the CRM 4.5 
sediment were significantly reduced relative to the Clinch River reference control sediment 
(Tables 33 and 36).  The NOEC and LOEC estimates for the 28-day H. azteca growth and 
biomass were 60 percent and 80 percent CRM 4.5, respectively.  In addition, the IC25 estimates 
for growth and biomass were 67.3 and 66.4 percent CRM 4.5, respectively.    
 
In-House Reference Toxicant Results for Chironomus dilutus and Hyalella azteca 
 
The 96-hour LC50 values for in-house NaCl reference toxicant tests were 7.78 mg/L for C. 
dilutus and 4.47 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 G.  At test termination 100 percent of the control organisms in both the C. 
dilutus and H. azteca reference toxicant tests were alive.  
 

SUMMARY 
 

 
In summary, all the control samples for the C. dilutus whole sediment toxicity tests met the 
performance criteria, as outlined in EPA /600/R-99/064 manual, for the 20-day survival, 20-day 
growth, and 20-day biomass, and test termination endpoints for partial life cycle percent survival 
and percent emergence toxicity tests.   
 
After 51 days, the C. dilutus exposed to the four investigative sediment samples (CRM 1.5, CRM 
2.0, CRM 3.0, and CRM 4.0) showed no statistically significant reduction in the 20-day survival, 
20-day growth, or 20-day biomass endpoints in the whole sediment toxicity tests.  However, 
investigative sediment sample CRM 1.5 showed a statistically significant effect on C. dilutus 
partial life cycle survival and percent emergence relative to the Clinch River reference sediment 
control.   
 
The 28-day H. azteca survival and growth endpoints for all the control samples also met the 
required performance criteria for the whole sediment toxicity tests.  The 28-day H. azteca 
survival was not statistically different in any of the four investigative samples (CRM 1.5, CRM 
2.5, CRM 3.0, and CRM 4.5) relative to the Clinch River reference control sediment.  However, 
in investigative sediment samples CRM 1.5, CRM 2.5, and CRM 4.5, growth (expressed as 
growth or biomass) was statistically reduced relative to the Clinch River reference control 
sediment organisms.  
 
 
 
 
 





TABLE 1.

Sample ID-Test 
Sediment 
Concentration 1 2 3 4 5 6 7 8 9 10 11 12
GLW T T T T
LCS + GLW T T T T
LCS +CRW T T T T
CRS + CRW T T T T
CRM 1.5-10% T T T T
CRM 1.5-20% T T T T
CRM 1.5-40% T T T T
CRM 1.5-60% T T T T
CRM 1.5-80% T T T T
CRM 1.5-100% T T T T
CRM 2.0-10% T T T T
CRM 2.0-20% T T T T
CRM 2.0-40% T T T T
CRM 2.0-60% T T T T
CRM 2.0-80% T T T T
CRM 2.0-100% T T T T
CRM 3.0-10% T T T T
CRM 3.0-20% T T T T
CRM 3.0-40% T T T T
CRM 3.0-60% T T T T
CRM 3.0-80% T T T T
CRM 3.0-100% T T T T
CRM 4.0-10% T T T T
CRM 4.0-20% T T T T
CRM 4.0-40% T T T T
CRM 4.0-60% T T T T
CRM 4.0-80% T T T T
CRM 4.0-100% T T T T

T: Randomly selected replicate used for 20-day growth and survival determinations.

Replicate Number

Summary of Randomly Selected Replicates used to Evaluate 20-Day Survival, Growth and Biomass 
Endpoints for the Tennessee Valley Authority (TVA) Chironomus dilutus  Partial Life Cycle Whole 
Sediment Toxicity Tests Conducted March 24-May 14, 2011. 

Note: All remaining replicates not denoted with a "T" were used for emergence determinations
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TABLE 5.

Date of 
Emergence Test Day

Laboratory Control 
with Clinch River 
Water CRM 7.0

Clinch River 
Reference 
Control CRM 1.5-10% CRM 1.5-20% CRM 1.5-40% CRM 1.5-60% CRM 1.5-80% CRM 1.5-100%

LCS+CRW GLC# 8897 GLC# 8889 GLC# 8889 GLC# 8889 GLC# 8889 GLC# 8889 GLC# 8889
4/12/2011 19 0 0 0 0 0 0 1 0
4/13/2011 20 0 0 0 1 0 0 1 1
4/14/2011 21 1 1 2 6 2 1 3 9
4/15/2011 22 7 4 2 8 4 2 7 9
4/16/2011 23 12 4 4 11 7 6 8 10
4/17/2011 24 13 6 5 12 12 6 9 11
4/18/2011 25 18 14 6 20 15 12 12 12
4/19/2011 26 21 20 9 21 17 14 14 12
4/20/2011 27 23 23 13 22 20 17 18 17
4/21/2011 28 28 24 18 24 24 17 19 17
4/22/2011 29 35 30 26 30 36 21 21 19
4/23/2011 30 39 32 30 32 42 31 23 22
4/24/2011 31 45 34 36 37 48 34 25 25
4/25/2011 32 50 38 45 41 52 39 32 29
4/26/2011 33 53 44 50 45 55 47 41 32
4/27/2011 34 56 46 54 49 57 49 45 36
4/28/2011 35 57 50 56 50 60 50 49 37
4/29/2011 36 60 55 60 53 60 55 52 40
4/30/2011 37 64 58 65 57 62 61 54 43
5/1/2011 38 66 61 68 60 65 62 55 45
5/2/2011 39 69 64 68 64 69 66 56 45
5/3/2011 40 69 65 70 66 70 69 58 47
5/4/2011 41 71 69 73 66 70 70 59 48
5/5/2011 42 71 70 75 67 71 70 59 49
5/6/2011 43 72 73 75 67 71 70 59 50
5/7/2011 44 72 75 75 67 72 70 59 51
5/8/2011 45 72 75 75 69 72 70 59 51
5/9/2011 46 72 75 75 69 72 70 59 51

5/10/2011 47 72 75 75 69 72 70 59 51
5/11/2011 48 72 75 75 69 72 70 59 51
5/12/2011 49 72 75 75 69 72 70 59 51
5/13/2011 50 72 75 75 69 72 70 59 51
5/14/2011 51

72 75 75 69 72 70 59 51

75.0 78.1 78.1 71.9 75.0 72.9 61.5 53.1

Note: Each test concentration was initiated with 96 organisms; 12 organisms per replicate.
1 Total Percent Cumulative Emergence is the total number of emerged divided by the number of organisms used to initiate each concentration.

Total Number of 
Emerged

Total  Percent 
Cumulative Emergence1

Cumulative Number of Emerged Test Organisms per Test Concentration

Summary of the Total Percent Cumulative Emergence Between the Clinch River Reference Control Sediment Sample and Investigative Sediment Sample 
CRM 1.5 at Sediment Concentrations of 10%, 20%, 40%, 60%, 80%, and 100% for the Tennessee Valley Authority (TVA) Chironomus dilutus  Partial Life 
Cycle Whole Sediment Toxicity Tests Conducted March 24-May 14, 2011.
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TABLE 9.

Date of 
Emergence Test Day

Laboratory Control 
with Clinch River 
Water CRM 7.0

Clinch River 
Reference 
Control CRM 2.0-10% CRM 2.0-20% CRM 2.0-40% CRM 2.0-60% CRM 2.0-80% CRM 2.0-100%

LCS+CRW GLC# 8897 GLC# 8891 GLC# 8891 GLC# 8891 GLC# 8891 GLC# 8891 GLC# 8891
4/12/2011 19 0 0 1 0 0 0 0 0
4/13/2011 20 0 0 3 0 0 0 1 0
4/14/2011 21 1 1 5 1 1 1 2 1
4/15/2011 22 7 4 6 5 1 1 2 3
4/16/2011 23 12 4 9 9 3 3 3 4
4/17/2011 24 13 6 9 12 3 5 7 5
4/18/2011 25 18 14 14 14 5 8 15 5
4/19/2011 26 21 20 18 18 6 13 15 9
4/20/2011 27 23 23 24 21 7 18 21 14
4/21/2011 28 28 24 26 24 11 23 23 19
4/22/2011 29 35 30 32 28 17 27 28 24
4/23/2011 30 39 32 34 32 26 34 32 24
4/24/2011 31 45 34 38 33 29 42 33 26
4/25/2011 32 50 38 45 39 36 48 37 34
4/26/2011 33 53 44 46 46 40 53 44 38
4/27/2011 34 56 46 50 49 47 56 47 48
4/28/2011 35 57 50 53 51 51 59 48 52
4/29/2011 36 60 55 53 55 55 59 54 56
4/30/2011 37 64 58 57 59 58 60 60 57
5/1/2011 38 66 61 60 60 61 62 64 61
5/2/2011 39 69 64 60 64 63 63 67 63
5/3/2011 40 69 65 62 66 65 64 68 65
5/4/2011 41 71 69 68 66 68 64 68 67
5/5/2011 42 71 70 71 73 73 66 69 70
5/6/2011 43 72 73 71 74 73 67 69 71
5/7/2011 44 72 75 71 74 75 67 69 71
5/8/2011 45 72 75 72 75 76 67 69 71
5/9/2011 46 72 75 72 75 76 67 70 71

5/10/2011 47 72 75 72 75 76 67 70 71
5/11/2011 48 72 75 72 76 76 67 70 71
5/12/2011 49 72 75 72 76 76 67 70 71
5/13/2011 50 72 75 72 76 76 67 70 71
5/14/2011 51

72 75 72 76 76 67 70 71

75.0 78.1 75.0 79.2 79.2 69.8 72.9 74.0

Note: Each test concentration was initiated with 96 organisms; 12 organisms per replicate.
1 Total Percent Cumulative Emergence is the total number of emerged divided by the number of organisms used to initiate each concentration.

Total Number of 
Emerged

Total  Percent 
Cumulative Emergence1

Cumulative Number of Emerged Test Organisms per Test Concentration

Summary of the Total Percent Cumulative Emergence Between the Clinch River Reference Control Sediment Sample and Investigative Sediment Sample CRM 
2.0 at Sediment Concentrations of 10%, 20%, 40%, 60%, 80%, and 100% for the Tennessee Valley Authority (TVA) Chironomus dilutus Partial Life Cycle 
Whole Sediment Toxicity Tests Conducted March 24-May 14, 2011.
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TABLE 13.

Date of 
Emergence Test Day

Laboratory 
Control with 
Clinch River 

Clinch River 
Reference 
Control CRM 3.0-10% CRM 3.0-20% CRM 3.0-40% CRM 3.0-60% CRM 3.0-80% CRM 3.0-100%

LCS+CRW GLC# 8897 GLC# 8893 GLC# 8893 GLC# 8893 GLC# 8893 GLC# 8893 GLC# 8893
4/12/2011 19 0 0 0 0 0 0 0 1
4/13/2011 20 0 0 0 0 0 0 0 2
4/14/2011 21 1 1 3 2 4 5 2 3
4/15/2011 22 7 4 9 4 8 7 4 7
4/16/2011 23 12 4 11 6 11 7 5 7
4/17/2011 24 13 6 12 7 14 11 7 8
4/18/2011 25 18 14 14 11 16 16 12 15
4/19/2011 26 21 20 16 16 21 20 19 22
4/20/2011 27 23 23 22 19 24 25 22 23
4/21/2011 28 28 24 25 21 27 26 28 26
4/22/2011 29 35 30 31 27 30 31 30 34
4/23/2011 30 39 32 35 31 35 36 37 36
4/24/2011 31 45 34 40 35 39 41 43 40
4/25/2011 32 50 38 43 39 44 44 46 46
4/26/2011 33 53 44 45 40 47 49 52 49
4/27/2011 34 56 46 47 40 53 52 56 53
4/28/2011 35 57 50 50 42 55 55 57 54
4/29/2011 36 60 55 54 45 56 57 59 57
4/30/2011 37 64 58 56 50 58 60 61 61
5/1/2011 38 66 61 56 50 63 61 63 62
5/2/2011 39 69 64 61 54 65 64 65 63
5/3/2011 40 69 65 61 56 66 65 65 63
5/4/2011 41 71 69 64 61 66 65 67 66
5/5/2011 42 71 70 66 62 68 65 67 67
5/6/2011 43 72 73 67 62 69 66 67 68
5/7/2011 44 72 75 68 63 69 67 68 68
5/8/2011 45 72 75 68 63 69 67 70 69
5/9/2011 46 72 75 68 64 69 67 70 70

5/10/2011 47 72 75 68 64 69 67 70 70
5/11/2011 48 72 75 68 64 69 67 70 70
5/12/2011 49 72 75 68 64 69 67 70 70
5/13/2011 50 72 75 68 64 69 67 70 70
5/14/2011 51

72 75 68 64 69 67 70 70

75.0 78.1 70.8 66.7 71.9 69.8 72.9 72.9

Note: Each test concentration was initiated with 96 organisms; 12 organisms per replicate.
1 Total Percent Cumulative Emergence is the total number of emerged divided by the number of organisms used to initiate each concentration.

Total Number of 
Emerged

Total  Percent 
Cumulative Emergence1

Cumulative Number of Emerged Test Organisms per Test Concentration

Summary of the Total Percent Cumulative Emergence Between the Clinch River Reference Control Sediment Sample and Investigative Sediment Sample 
CRM 3.0 at Sediment Concentrations of 10%, 20%, 40%, 60%, 80%, and 100% for the Tennessee Valley Authority (TVA) Chironomus dilutus  Partial Life 
Cycle Whole Sediment Toxicity Tests Conducted March 24-May 14, 2011.
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TABLE 17.

Date of 
Emergence Test Day

Laboratory Control 
with Clinch River 
Water CRM 7.0

Clinch River 
Reference 
Control CRM 4.0-10% CRM 4.0-20% CRM 4.0-40% CRM 4.0-60% CRM 4.0-80% CRM 4.0-100%

LCS+CRW GLC# 8897 GLC# 8896 GLC# 8896 GLC# 8896 GLC# 8896 GLC# 8896 GLC# 8896
4/12/2011 19 0 0 0 0 0 0 0 0
4/13/2011 20 0 0 0 1 1 0 0 0
4/14/2011 21 1 1 0 1 2 0 1 1
4/15/2011 22 7 4 4 2 6 1 2 1
4/16/2011 23 12 4 6 5 10 1 5 4
4/17/2011 24 13 6 9 7 10 5 9 8
4/18/2011 25 18 14 13 12 12 9 12 10
4/19/2011 26 21 20 17 13 19 14 14 14
4/20/2011 27 23 23 24 14 26 15 20 15
4/21/2011 28 28 24 25 19 31 17 20 16
4/22/2011 29 35 30 30 20 36 25 24 25
4/23/2011 30 39 32 31 25 43 28 28 28
4/24/2011 31 45 34 36 28 50 33 32 30
4/25/2011 32 50 38 39 30 50 35 36 33
4/26/2011 33 53 44 42 33 53 41 42 37
4/27/2011 34 56 46 43 42 55 48 43 44
4/28/2011 35 57 50 45 44 60 52 43 46
4/29/2011 36 60 55 47 50 62 55 47 49
4/30/2011 37 64 58 51 51 64 55 48 50
5/1/2011 38 66 61 55 58 66 58 50 51
5/2/2011 39 69 64 58 60 71 62 53 52
5/3/2011 40 69 65 58 62 72 64 56 54
5/4/2011 41 71 69 64 66 74 66 60 55
5/5/2011 42 71 70 64 66 74 67 61 56
5/6/2011 43 72 73 64 67 74 70 62 56
5/7/2011 44 72 75 65 68 74 70 66 57
5/8/2011 45 72 75 65 68 74 70 68 58
5/9/2011 46 72 75 65 68 74 70 69 58

5/10/2011 47 72 75 66 69 74 70 69 58
5/11/2011 48 72 75 66 69 74 70 69 58
5/12/2011 49 72 75 66 69 74 70 69 58
5/13/2011 50 72 75 66 69 74 70 69 58
5/14/2011 51

72 75 66 69 74 70 69 58

75.0 78.1 68.8 71.9 77.1 72.9 71.9 60.4

Note: Each test concentration was initiated with 96 organisms; 12 organisms per replicate.
1 Total Percent Cumulative Emergence is the total number of emerged divided by the number of organisms used to initiate each concentration.

Total Number of 
Emerged

Total  Percent 
Cumulative Emergence1

Cumulative Number of Emerged Test Organisms per Test Concentration

Summary of the Total Percent Cumulative Emergence Between the Clinch River Reference Control Sediment Sample and Investigative Sediment Sample CRM 
4.0 at Sediment Concentrations of 10%, 20%, 40%, 60%, 80%, and 100% for the Tennessee Valley Authority (TVA) Chironomus dilutus  Partial Life Cycle 
Whole Sediment Toxicity Tests Conducted March 24-May 14, 2011.
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TABLE 21.

Date of 
Emergence Test Day

Laboratory 
Control with 

Laboratory Water 
Water Only 

Control

Laboratory 
Control with 
Clinch River 

Clinch River 
Reference Control

LCS+GLW GLW Only LCS+CRW GLC# 8897
4/12/2011 19 0 0 0 0
4/13/2011 20 1 0 0 0
4/14/2011 21 7 1 1 1
4/15/2011 22 9 2 7 4
4/16/2011 23 12 4 12 4
4/17/2011 24 17 4 13 6
4/18/2011 25 20 7 18 14
4/19/2011 26 22 11 21 20
4/20/2011 27 27 15 23 23
4/21/2011 28 30 18 28 24
4/22/2011 29 37 22 35 30
4/23/2011 30 39 26 39 32
4/24/2011 31 44 29 45 34
4/25/2011 32 48 35 50 38
4/26/2011 33 53 42 53 44
4/27/2011 34 53 46 56 46
4/28/2011 35 56 49 57 50
4/29/2011 36 62 57 60 55
4/30/2011 37 66 59 64 58

5/1/2011 38 66 62 66 61
5/2/2011 39 67 67 69 64
5/3/2011 40 70 70 69 65
5/4/2011 41 71 71 71 69
5/5/2011 42 71 74 71 70
5/6/2011 43 71 76 72 73
5/7/2011 44 71 78 72 75
5/8/2011 45 73 79 72 75
5/9/2011 46 73 79 72 75

5/10/2011 47 73 79 72 75
5/11/2011 48 73 79 72 75
5/12/2011 49 73 79 72 75
5/13/2011 50 73 79 72 75
5/14/2011 51

73 79 72 75

76.0 82.3 75.0 78.1

Note: Each test concentration was initiated with 96 organisms; 12 organisms per replicate.
1 Total Percent Cumulative Emergence is the total number of emerged divided by the number of organisms used to initiate each concentration.

Total Number of 
Emerged

Total  Percent 
Cumulative Emergence1

Cumulative Number of Emerged Test Organisms per Test Concentration

Summary of the Total Percent Cumulative Emergence of the  Laboratory Control Sediment with Laboratory 
Control Water, Water Only Control, and Laboratory Control Sediment with Clinch River Water (CRM 7.0) and 
the Clinch River Reference Control Sediment Sample for the Tennessee Valley Authority (TVA) Chironomus 
dilutus  Partial Life Cycle Whole Sediment Toxicity Tests Conducted March 24-May 14, 2011.
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TABLE 23.

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)

Clinch River 
Reference Control 22.9 7.72 4.4 295 117 138 0.19
GLC No.: 8897 (22.0-23.6) (7.48-7.97) (2.9-6.7) (276-319) (108-126) (136-140) (0.01-0.50)

n=96 n=46 n=92 n=22 n=2 n=2 n=3

LCS & CRW 22.9 7.59 3.5 301 117 142 0.11
Laboratory Control 
Sediment with 
Clinch River Water-
CRM 7.0 (22.0-23.6) (7.38-7.94) (1.3-7.3) (274-352) (114-120) (136-148) (0.04-0.24)

n=94 n=44 n=90 n=20 n=2 n=2 n=3

LCS & GLW 22.9 7.55 3.6 317 123 156 0.10

Laboratory Control 
Sediment with 
Laboratory Water (21.7-23.6) (7.25-7.85) (1.7-6.5) (283-398) (108-138) (148-164) (0.0-0.22)

n=101 n=47 n=93 n=23 n=2 n=2 n=3

GLW 22.9 7.66 5.2 302 109 134 0.09J
Laboratory Water 
Only (22.2-23.6) (7.35-8.07) (2.6-8.0) (296-306) (104-114) (132-136) (0.00-0.17)

n=102 n=48 n=95 n=24 n=2 n=2 n=3

J = Between MDL (0.04) and RL (0.1)

Summary of Mean Water Quality Parameters for Controls of Test Exposure Water Collected Prior to 
Renewal for the Tennessee Valley Authority (TVA) Clinch River Chironomus dilutus  Partial Life-Cycle 
Whole Sediment Toxicity Tests Conducted March 24- May 14, 2011.



TABLE 24.

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)

CRM 1.5 10% 22.9 7.78 4.7 301 126 152 0.16
GLC No.: 8889 (22.3-23.7) (7.52-8.17) (2.6-6.7) (278-320) (114-138) (144-160) (0.02-0.24)

n=97 n=45 n=91 n=21 n=2 n=2 n=3

CRM 1.5 20% 22.8 7.82 4.7 299 116 138 0.12
GLC No.: 8889 (21.9-23.7) (7.58-8.20) (2.6-6.7) (282-318) (108-124) (136-140) (0.0-0.36)

n=102 n=48 n=96 n=24 n=2 n=2 n=3

CRM 1.5 40% 22.9 7.78 4.7 297 115 132 0.17
GLC No.: 8889 (22.4-23.8) (7.60-8.06) (3.3-6.8) (277-320) (110-120) (128-136) (0.01-0.47)

n=100 n=48 n=94 n=24 n=2 n=2 n=3

CRM 1.5 60% 22.9 7.75 4.7 299 112 136 0.09J
GLC No.: 8889 (22.4-23.7) (7.53-8.01) (2.9-6.7) (277-344) (108-116) (136-136) (0.00-0.25)

n=98 n=46 n=92 n=22 n=2 n=2 n=3

CRM 1.5 80% 22.9 7.72 4.7 292 112 136 0.06J
GLC No.: 8889 (22.5-23.7) (7.48-8.04) (2.6-6.8) (270-309) (112-112) (136-136) (0.0-0.16)

n=98 n=46 n=92 n=22 n=2 n=2 n=3

CRM 1.5 100% 22.9 7.71 4.7 290 108 140 0.04J
GLC No.: 8889 (22.3-23.7) (7.55-7.94) (2.7-6.9) (273-305) (108-108) (136-144) (0.00-0.11)

n=98 n=46 n=92 n=22 n=2 n=2 n=3

CRM 2.0 10% 22.9 7.75 4.4 299 117 134 0.39
GLC No.: 8891 (22.5-23.7) (7.49-8.06) (2.4-7.8) (278-317) (110-124) (128-140) (0.00-0.72)

n=101 n=47 n=95 n=23 n=2 n=2 n=3

CRM 2.0 20% 22.9 7.76 4.3 301 118 140 0.18
GLC No.: 8891 (22.4-23.7) (7.48-8.13) (2.3-6.7) (281-316) (112-124) (136-144) (0.0-0.54)

n=106 n=50 n=100 n=22 n=2 n=2 n=3

CRM 2.0 40% 22.9 7.76 4.4 298 117 132 0.12
GLC No.: 8891 (22.4-23.7) (7.53-8.06) (3.0-6.7) (270-320) (110-124) (128-136) (0.0-0.36)

n=100 n=46 n=94 n=22 n=2 n=2 n=3

CRM 2.0 60% 22.9 7.72 4.2 297 116 140 0.08J
GLC No.: 8891 (22.5-23.6) (7.45-8.01) (2.4-6.3) (277-313) (112-120) (140-140) (0.0-0.24)

n=98 n=46 n=92 n=22 n=2 n=2 n=3

CRM 2.0 80% 22.8 7.71 4.2 294 114 136 0.08J
GLC No.: 8891 (22.0-23.6) (7.54-7.98) (2.0-6.5) (277-314) (110-118) (132-140) (0.0-0.19)

n=103 n=49 n=97 n=23 n=2 n=2 n=3
CRM 2.0 100% 22.8 7.71 4.4 292 113 138 0.05J
GLC No.: 8891 (22.0-23.4) (7.48-7.92) (2.6-6.6) (274-306) (110-116) (132-144) (0.00-0.14)

n=96 n=44 n=90 n=20 n=2 n=2 n=3

J = Between MDL (0.04) and RL (0.1)

Summary of Mean Water Quality Parameters for Sediments CRM 1.5 and CRM 2.0 of Test Exposure 
Water Collected Prior to Renewal for the Tennessee Valley Authority (TVA) Clinch River Chironomus 
dilutus  Partial Life-Cycle Whole Sediment Toxicity Tests Conducted March 24- May 14, 2011.



TABLE 25.

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)

CRM 3.0 10% 22.9 7.80 4.5 304 119 140 0.21
GLC No.: 8893 (22.0-23.7) (7.57-8.14) (2.5-6.7) (276-333) (110-128) (140-140) (0.01-0.60)

n=98 n=45 n=92 n=22 n=2 n=2 n=3

CRM 3.0 20% 22.9 7.81 4.2 303 120 138 0.26
GLC No.: 8893 (22.0-23.6) (7.57-8.14) (2.3-7.0) (280-327) (110-130) (136-140) (0.02-0.64)

n=102 n=48 n=96 n=22 n=2 n=2 n=3

CRM 3.0 40% 22.9 7.81 4.2 306 120 138 0.21
GLC No.: 8893 (22.0-23.6) (7.59-8.21) (2.0-6.7) (278-328) (90-150) (124-152) (0.01-0.61)

n=96 n=44 n=90 n=20 n=2 n=2 n=3

CRM 3.0 60% 22.9 7.81 4.0 304 121 142 0.22
GLC No.: 8893 (22.1-23.7) (7.63-8.17) (2.1-6.7) (277-334) (108-134) (132-152) (0.01-0.58)

n=98 n=46 n=92 n=22 n=2 n=2 n=3

CRM 3.0 80% 22.9 7.78 3.8 307 129 144 0.39
GLC No.: 8893 (22.1-23.6) (7.52-8.06) (2.0-6.5) (277-339) (112-138) (132-152) (0.02-0.70)

n=100 n=46 n=94 n=22 n=3 n=3 n=4

CRM 3.0 100% 22.9 7.71 3.7 305 125 144 0.26
GLC No.: 8893 (22.1-23.6) (7.49-8.15) (1.8-6.0) (273-339) (108-142) (128-160) (0.01-0.72)

n=102 n=48 n=96 n=22 n=2 n=2 n=3

CRM 4.0 10% 23.2 7.73 4.5 300 116 142 0.23
GLC No.: 8895 (22.6-23.7) (7.44-8.03) (2.2-6.7) (279-317) (112-120) (132-152) (0.0-0.64)

n=104 n=48 n=98 n=22 n=2 n=2 n=3

CRM 4.0 20% 23.2 7.76 4.4 300 112 143 0.17
GLC No.: 8895 (22.7-23.7) (7.46-8.07) (2.3-6.4) (278-319) (110-114) (132-148) (0.00-0.38)

n=104 n=48 n=98 n=22 n=3 n=3 n=4

CRM 4.0 40% 23.3 7.74 4.3 302 113 146 0.17
GLC No.: 8895 (22.8-23.7) (7.50-8.06) (2.0-6.7) (279-316) (110-116) (140-152) (0.02-0.30)

n=96 n=42 n=90 n=20 n=2 n=2 n=3

CRM 4.0 60% 23.3 7.75 4.3 301 114 148 0.10
GLC No.: 8895 (22.8-23.7) (7.51-8.06) (1.1-6.3) (276-319) (110-118) (140-156) (0.01-0.24)

n=96 n=42 n=90 n=20 n=2 n=2 n=3

CRM 4.0 80% 23.2 7.71 4.1 297 114 138 0.08J
GLC No.: 8895 (22.4-23.7) (7.45-8.06) (1.6-6.4) (278-319) (110-118) (132-144) (0.02-0.19)

n=102 n=46 n=96 n=22 n=2 n=2 n=3

CRM 4.0 100% 23.2 7.73 4.3 296 110 138 .05J
GLC No.: 8895 (21.9-23.7) (7.48-7.98) (1.6-6.3) (274-319) (108-112) (136-140) (0.0-0.14)

n=100 n=44 n=94 n=22 n=2 n=2 n=3

J = Between MDL (0.04) and RL (0.1)

Summary of Mean Water Quality Parameters for Sediments CRM 3.0 and CRM 4.0 of  Test Exposure 
Water Collected Prior to Renewal for the Tennessee Valley Authority (TVA) Clinch River Chironomus 
dilutus  Partial Life-Cycle Whole Sediment Toxicity Tests Conducted March 24- May 14, 2011.
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TABLE 37.

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=58 n=28 n=40 n=12 n=2 n=2 n=2

Clinch River 
Reference 
Control 22.7 7.89 6.4 311 125 132 0.55
GLC No.: 8897 (22.1-23.2) (7.25-8.17) (4.5-7.5) (304-321) (122-128) (120-144) (0.17-0.92)

LCS & CRW 22.7 7.78 5.7 316 129 142 0.38

Laboratory 
Control Sediment 
with Clinch River 
Water-CRM 7.0

(22.3-23.4) (7.33-7.97) (4.6-8.0) (306-331) (124-134) (136-148) (0.00-0.75)

LCS & GLW 22.7 7.71 5.5 317 120 142 0.50

Laboratory 
Control Sediment 
with Laboratory 
Water

(22.1-23.1) (7.11-8.14) (3.8-6.7) (308-333) (110-130) (132-152) (0.00-0.99)

GLW 22.7 7.95 7.5 300 103 132 0.01 U
Laboratory Water 
Only (22.2-23.1) (7.70-8.15) (6.3-8.2) (298-306) (102-104) (128-136) (0.00-0.01)

U = Below MDL (0.04) (non detect)

Summary of Mean Water Quality Parameters of Overlying Water Samples for all Controls 
Collected Prior to Renewal for the Tennessee Valley Authority (TVA) Clinch River Hyalella azteca 
28-Day Whole Sediment Toxicity Tests Conducted March 22- April 19, 2011.



TABLE 38.

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=58 n=28 n=40 n=12 n=2 n=2 n=2

n=38; CRM 
1.5 100%

CRM 1.5 10% 22.7 8.02 6.5 317 127 146 0.36
GLC No.: 8889 (22.3-23.3) (7.57-8.37) (5.7-7.4) (302-326) (126-128) (144-148) (0.00-0.71)

CRM 1.5 20% 22.7 8.04 6.4 315 124 138 0.32
GLC No.: 8889 (22.3-23.3) (7.64-8.34) (5.6-7.3) (305-326) (124-124) (136-140) (0.00-0.63)

CRM 1.5 40% 22.7 8.02 6.5 313 123 138 0.23
GLC No.: 8889 (22.3-23.5) (7.54-8.27) (5.8-7.2) (305-330) (122-124) (136-140) (0.00-0.45)

CRM 1.5 60% 22.7 7.98 6.5 309 118 142 0.18
GLC No.: 8889 (22.3-23.5) (7.62-8.23) (5.5-7.2) (300-321) (114-122) (132-152) (0.00-0.35)

CRM 1.5 80% 22.7 7.94 6.4 305 119 134 0.12
GLC No.: 8889 (22.3-23.5) (7.60-8.18) (5.4-7.6) (295-319) (116-122) (132-136) (0.00-0.23)

CRM 1.5 100% 22.7 7.92 6.5 303 115 140 0.09 J
GLC No.: 8889 (22.3-23.5) (7.54-8.14) (5.6-7.7) (293-314) (112-118) (140-140) (0.00-0.18)

CRM 2.5 10% 22.7 8.03 6.4 317 127 140 0.35
GLC No.: 8892 (22.3-23.5) (7.58-8.30) (5.5-7.5) (303-327) (126-128) (136-144) (0.00-0.70)

CRM 2.5 20% 22.7 8.07 6.4 316 128 150 0.35
GLC No.: 8892 (22.3-23.5) (7.62-8.38) (5.6-7.4) (303-326) (126-130) (148-152) (0.00-0.70)

CRM 2.5 40% 22.7 8.04 6.4 313 123 138 0.34
GLC No.: 8892 (22.4-23.5) (7.66-8.32) (5.5-7.5) (303-325) (122-124) (136-140) (0.00-0.67)

CRM 2.5 60% 22.7 8.00 6.4 311 121 142 0.23
GLC No.: 8892 (22.3-23.5) (7.61-8.31) (5.1-7.5) (300-325) (120-122) (140-144) (0.00-0.46)

CRM 2.5 80% 22.7 7.99 6.4 309 120 148 0.16
GLC No.: 8892 (22.3-23.5) (7.61-8.24) (5.6-7.5) (299-325) (120-120) (140-156) (0.00-0.32)

CRM 2.5 100% 22.6 7.94 6.2 306 122 124 0.12
GLC No.: 8892 (22.2-23.5) (7.60-8.18) (5.4-7.2) (295-323) (120-124) (120-128) (0.00-0.24)

J = Between MDL (0.04) and RL (0.1)

Summary of Mean Water Quality Parameters of Overlying Water Samples for test sediments CRM 1.5 
and CRM 2.5 Collected Prior to Renewal for the Tennessee Valley Authority (TVA) Clinch River Hyalella 
azteca  28-Day Whole Sediment Toxicity Tests Conducted March 22- April 19, 2011.



TABLE 39.

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=58 n=28 n=40 n=12 n=2 n=2 n=2

n=11; CRM 4.5 
10%

n=3; CRM 4.5 
20%

n=3; CRM 4.5 
20%

n=3; CRM 4.5 
20%

CRM 3.0 10% 22.7 8.04 6.6 317 125 146 0.36
GLC No.: 8893 (22.1-23.1) (7.65-8.47) (5.9-7.7) (302-328) (122-128) (140-152) (0.00-0.72)

CRM 3.0 20% 22.7 8.08 6.7 320 126 144 0.45
GLC No.: 8893 (22.1-23.2) (7.65-8.45) (5.7-7.8) (305-335) (122-130) (136-152) (0.00-0.89)

CRM 3.0 40% 22.7 8.06 6.5 320 126 144 0.38
GLC No.: 8893 (22.1-23.1) (7.65-8.46) (5.6-7.5) (305-335) (120-132) (132-156) (0.00-0.76)

CRM 3.0 60% 22.7 8.07 6.4 322 130 146 0.40
GLC No.: 8893 (22.2-23.1) (7.65-8.53) (5.3-7.4) (302-355) (122-138) (136-156) (0.00-0.79)

CRM 3.0 80% 22.7 8.07 6.2 322 133 144 0.40
GLC No.: 8893 (22.2-23.2) (7.65-8.51) (4.7-7.2) (300-343) (124-142) (132-156) (0.00-0.79)

CRM 3.0 100% 22.7 8.09 6.0 322 133 140 0.38
GLC No.: 8893 (22.2-23.2) (7.67-8.54) (5.1-7.5) (298-341) (126-140) (128-152) (0.00-0.76)

CRM 4.5 10% 22.7 8.01 6.7 315 127 144 0.34
GLC No.: 8896 (22.2-23.1) (7.38-8.42) (5.8-7.6) (303-325) (124-130) (140-148) (0.00-0.67)

CRM 4.5 20% 22.7 8.02 6.7 314 121 147 0.21
GLC No.: 8896 (22.2-23.1) (7.53-8.27) (5.8-7.4) (304-323) (116-128) (140-152) (0.00-0.63)

CRM 4.5 40% 22.7 7.98 6.7 311 121 144 0.24
GLC No.: 8896 (22.1-23.1) (7.58-8.15) (5.6-7.6) (305-319) (118-124) (144-144) (0.00-0.47)

CRM 4.5 60% 22.7 7.95 6.7 309 120 146 0.16
GLC No.: 8896 (22.1-23.1) (7.60-8.17) (5.9-7.4) (301-316) (118-122) (144-148) (0.00-0.32)

CRM 4.5 80% 22.7 7.91 6.7 308 116 148 0.09 J
GLC No.: 8896 (22.2-23.1) (7.57-8.15) (5.9-7.7) (297-318) (114-118) (140-156) (0.00-0.18)

CRM 4.5 100% 22.7 7.92 6.7 308 116 148 0.04 J
GLC No.: 8896 (22.2-23.1) (7.60-8.10) (5.9-7.4) (296-326) (114-118) (148-148) (0.00-0.07)

J = Between MDL (0.04) and RL (0.1)

Summary of Mean Water Quality Parameters of Overlying Water Samples for test sediments CRM 3.0 
and CRM 4.5 Collected Prior to Renewal for the Tennessee Valley Authority (TVA) Clinch River 
Hyalella azteca  28-Day Whole Sediment Toxicity Tests Conducted March 22- April 19, 2011.



TABLE 40.

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)

(range) (range) (range) (range) (range) (range) (range)
n=175 n=84 n=175 n=81 n=20 n=20 n=20

Clinch River 
Water-CRM 7.0 22.8 8.17 8.3 288 112 134 0.03 U

(21.9-24.0) (7.62-8.47) (6.6-10.9) (238-313) (96-124) (112-152) (0.0-0.18)

GLW 23.0 8.08 8.1 297 104 136 0.26

GLEC Laboratory 
Water 

(21.9-24.0) (7.02-8.48) (5.6-9.0) (270-326) (102-106) (128-140) (0.00-0.26)

n=108 n=47 n=109 n=45 n=6 n=6 n=7

U = Below MDL (0.04) (non detect)

Summary of Mean Water Quality Parameters of Waters; CRM 7.0 and GLW (GLEC Laboratory 
Water) Used for Overlying Water Renewals at the Begining of Each Batch and Near Depletion for the 
Tennessee Valley Authority (TVA) Clinch River Whole Sediment Toxicity Tests Conducted March 22- 
May 14, 2011.
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Sediment Density Weigh Sheets 

 
 
 
 
 
 
 
 
 
 
 
 



Page 57 of 438



Page 58 of 438



Page 59 of 438



Page 60 of 438



Page 61 of 438



Page 62 of 438



Page 63 of 438



Page 64 of 438



Page 65 of 438



Page 66 of 438



 
 
 
 
 
 
 
 
 

Appendix C  
Overlying Water Quality Summaries 

 Chironomus dilutus 

 Hyalella azteca 
 Emory River Water 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

Appendix C 1 
Overlying Water Quality Summaries 

 Chironomus dilutus 
 
 
 
 
 
 
 
 
 
 
 



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Test Species: Chironomus dilutus

Data Entry
Date Initials Data Entry

3/28/11 DS day 0-3
3/29/2011 DS day 4

3/31/11 DS day 5-6
4/1/2011 EB day 7-8

4/4/11 ds day 9-11
4/6/2011 eb day 12-13

4/7/11 NS day 14
4/11/2011 eb day 15-17
4/14/11 NS days 18-34

5/3/2011 eb day 35-39
5/12/11 eb days 40-48 (or when sediment ended)

5/20/2011 AS day 49-51
5/20/11 AS survival for day 20 takedown

QC data
4/1/11 eb days 0-6

4/1/2011 NS days 7-8
4/6/11 eb day 9-11

4/7/2011 NS days 12-13
4/28/2011 AS days 14-32
5/12/2011 AS days 33-45
5/20/2011 AS days 45-end

10% QC
5/31/2011 AD days 0-51

Test Type:  Long Term Survival, Growth, and Emergance Whole 
Sediment Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: GLW- Water Only Exposure 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

24-Mar-11 0 22.7 7.96 8.0 305.0 114 132 0.17
22.7 8.02 8.0 303.0

25-Mar-11 1 22.8 7.65 6.3
22.7 7.74 6.8

26-Mar-11 2 22.7
22.7

27-Mar-11 3 22.6
22.6

28-Mar-11 4 22.8 7.61 6.9 301.0
22.8 7.66 6.8 302.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.0 7.63 6.4
23.0 7.69 4.8

31-Mar-11 7 23.0 6.5
23.2 6.0

1-Apr-11 8 22.9 7.64 4.5
23.0 7.60 4.7

2-Apr-11 9 23.3 5.3
23.3 4.9

3-Apr-11 10 23.1 6.7
23.1 6.4

4-Apr-11 11 23.2 7.90 6.0 303.0
23.2 8.02 6.4 303.0

5-Apr-11 12 23.0 6.5
23.1 5.8

6-Apr-11 13 23.3 7.87 5.2
23.4 7.94 6.0

7-Apr-11 14 23.0 5.8
23.1 6.0

8-Apr-11 15 23.2 7.56 4.6
23.2 7.62 4.8

9-Apr-11 16 23.2 2.6
23.2 4.9

10-Apr-11 17 22.7 6.3
22.7 6.0

11-Apr-11 18 23.6 8.07 6.8 296.0
23.6 8.03 6.7 297.4

12-Apr-11 19 23.6 6.5
23.6 6.8

13-Apr-11 20 22.3 7.62 4.1 306.0 0.10
23.0 7.53 4.7 302.0
23.1 7.48 3.6 304.0
22.3 7.58 306.0
22.2 7.59 3.7 302.0
22.2 7.55 3.9 302.0

14-Apr-11 21 23.0 5.7
23.0 5.8

15-Apr-11 22 22.9 7.49 4.7
23.0 7.55 5.2

16-Apr-11 23 23.0 5.3
23.0 6.5

17-Apr-11 24 22.5 6.5
22.8 6.1

18-Apr-11 25 22.8 7.72 6.6 302.0
22.8 7.75 7.3 304.0

19-Apr-11 26 22.8 6.0
22.9 6.1

20-Apr-11 27 23.0 7.61 6.0
23.0 7.72 6.0

21-Apr-11 28 23.0 6.5
23.0 6.2

22-Apr-11 29 22.6 7.64 5.1

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: GLW- Water Only Exposure 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.6 7.66 5.4
23-Apr-11 30 23.0 4.8

23.1 4.5
24-Apr-11 31 23.0 5.3

23.0 4.2
25-Apr-11 32 22.7 7.69 5.4 302.0

22.7 7.62 4.2 301.0
26-Apr-11 33 22.9 4.9

22.9 4.3
27-Apr-11 34 23.0 7.54 5.0

23.0 7.60 5.2
28-Apr-11 35 23.0 4.5

23.0 4.4
29-Apr-11 36 22.7 7.68 5.2

22.8 7.59 4.2
30-Apr-11 37 22.8 4.6

22.8 4.5
1-May-11 38 22.8 3.9

22.8 4.0
2-May-11 39 22.6 7.50 5.1 297.3

22.6 7.61 4.4 299.3
3-May-11 40 22.5 4.6

22.5 5.6
4-May-11 41 22.7 7.39 4.6

22.7 7.35 4.3
5-May-11 42 22.8 3.6

22.7 3.1
6-May-11 43 23.1 7.50 3.6

23.1 7.58 3.8
7-May-11 44 22.9 4.1

22.9 5.1
8-May-11 45 22.9 4.6

22.9 4.1
9-May-11 46 23.0 7.56 3.9 299.0

22.8 7.64 4.4 299.1
10-May-11 47 23.0 4.3

23.0 3.6
11-May-11 48 22.9 7.57 4.0 303.0 104 136 0.00 U

sediment ended 22.9 7.60 4.5 301.0

Mean 22.9 7.66 5.2 302 109 134 0.09
Number 102 48 95 24 2 2 3
Max # 23.6 8.07 8.0 306 114 136 0.17
Min# 22.2 7.35 2.6 296 104 132 0.00

Replicate 2 6 9 11 Ammonia Key:
20 day # Surviving 10 11 12 12 MDL = 0.04
Weight-AFDW (mg) 0.86667 0.88363 0.71500 0.69000 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.70909 0.81000 0.71500 0.69000 J = Between MDL and RL

U = Below MDL (non detect)
NA = Not Applicable

20-Day Percent Survival 93.8
Avg. Weight-AFDW (mg) 0.78883
Avg. Biomass-AFDW (mg) 0.73102

Replicate 1 3 4 5 7 8 10 12
Number of Pupae and 
Live Emerged at Test 
Termination 10 12 12 10 12 6 5 12
Number of Live 
Emerged 10 12 12 10 12 6 5 12

Partial Life Cycle 
Survival 82.3
Percent Emerged 82.3

* red outline indicates corrected data entry error

Page 69 of 438



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: LCS+GLW Lab Control Sediment 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

24-Mar-11 0 22.7 7.57 6.4 382.0 138 164 0.22
22.7 7.54 6.5 398.0

25-Mar-11 1 22.7 7.62 5.5
22.7 7.64 6.0

26-Mar-11 2 22.6
22.7

27-Mar-11 3 22.6
22.6

28-Mar-11 4 22.9 7.61 6.4 328.0
22.9 7.61 6.3 326.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.0 7.60 3.9
23.0 7.59 3.9

31-Mar-11 7 23.2 4.7
23.2 4.4

1-Apr-11 8 23.0 7.60 4.5
23.0 7.69 4.6

2-Apr-11 9 23.3 3.6
23.3 3.3

3-Apr-11 10 23.1 3.3
23.1 3.7

4-Apr-11 11 23.1 7.85 3.9 339.0
23.1 7.81 3.7 335.0

5-Apr-11 12 23.0 4.1
23.1 3.4

6-Apr-11 13 23.3 7.66 3.2
23.3 7.71 3.7

7-Apr-11 14 23.1 3.1
23.1 3.9

8-Apr-11 15 23.2 7.56 2.7
23.2 7.57 3.1

9-Apr-11 16 23.4 TE
23.3 TE

10-Apr-11 17 22.8 2.6
22.7 2.7

11-Apr-11 18 23.6 7.60 3.7 299.5
23.6 7.61 3.9 304.0

12-Apr-11 19 23.6 3.3
23.5 3.0

13-Apr-11 20 22.0 7.37 1.7 315.0 0.07 J
23.0 7.41 1.7 324.0
23.1 7.35 1.8 308.0
22.1 7.47 2.4 315.0
21.7 7.52 2.7 316.0

14-Apr-11 21 22.8 3.1
22.9 2.9

15-Apr-11 22 22.9 7.53 4.0
22.9 7.47 3.9

16-Apr-11 23 22.8 4.4
22.9 3.4

17-Apr-11 24 22.7 3.7
22.8 3.3

18-Apr-11 25 22.8 7.61 5.8 307.0
22.8 7.47 4.3 307.0

19-Apr-11 26 22.7 5.3
22.9 4.9

20-Apr-11 27 22.7 7.46 4.4
22.8 7.51 4.4

21-Apr-11 28 23.0 4.2
23.0 4.0

22-Apr-11 29 22.6 7.48 4.0
22.6 7.54 4.2

23-Apr-11 30 23.0 4.5
22.8 3.7

24-Apr-11 31 22.8 3.0
22.9 2.9

25-Apr-11 32 22.6 7.51 3.2 302.0
22.6 7.57 3.9 307.0

26-Apr-11 33 22.8 3.2
22.8 3.5

27-Apr-11 34 22.7 7.39 2.7
22.7 7.47 3.6

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: LCS+GLW Lab Control Sediment 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

28-Apr-11 35 22.8 2.5
22.8 3.1

29-Apr-11 36 22.6 7.52 4.1
22.6 7.49 3.4

30-Apr-11 37 22.7 2.8
22.7 3.7

1-May-11 38 22.6 3.5
22.7 2.2

2-May-11 39 22.5 7.49 3.7 283.0
22.5 7.47 3.7 284.2

3-May-11 40 22.5 3.2
22.5 3.5

4-May-11 41 22.7 7.25 3.3
22.7 7.28 3.0

5-May-11 42 22.5 3.0
22.5 2.5

6-May-11 43 23.0 7.58 2.8
23.0 7.54 2.8

7-May-11 44 22.8 3.0
22.9 2.9

8-May-11 45 22.8 2.9
22.8 3.0

9-May-11 46 22.5 7.68 3.1 312.0
22.5 7.54 3.4 302.0

10-May-11 47 23.0 2.9
23.0 2.8

11-May-11 48 23.0 7.61 4.0 304.0 108 148 0.00 U
sediment ended 23.0 7.66 3.7 302.0

Mean 22.9 7.55 3.6 317 123 156 0.10
Number 101 47 93 23 2 2 3
Max # 23.6 7.85 6.5 398 138 164 0.22
Min# 21.7 7.25 1.7 283 108 148 0.00

Replicate 1 3 6 9 Ammonia Key:
20 day # Surviving 12 12 9 11 MDL = 0.04
Weight-AFDW (mg) 1.54667 1.64667 1.44222 1.39364 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.54667 1.64667 1.08167 1.27750 J = Between MDL and RL

U = Below MDL (non detect)
NA = Not Applicable

20-Day Percent Survival 91.7
Avg. Weight-AFDW (mg) 1.50730
Avg. Biomass-AFDW (mg) 1.38813

Replicate 2 4 5 7 8 10 11 12
Number of Pupae and 
Live Emerged at Test 
Termination 12 8 10 9 9 8 8 10
Number of Live 
Emerged 12 8 9 9 9 8 8 10

Partial Life Cycle 
Survival 77.1
Percent Emerged 76.0

TE = Technician Error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: LCS+CRW 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

24-Mar-11 0 22.0 7.80 6.3 352.0 120 148 0.24
22.0 7.94 6.7 316.0

25-Mar-11 1 22.9 7.70 7.3
22.9 7.59 5.5

26-Mar-11 2 22.7
22.7

27-Mar-11 3 22.8
22.7

28-Mar-11 4 22.8 7.59 5.8 326.0
22.8 7.65 5.8 321.0

29-Mar-11 5 22.9
22.9

30-Mar-11 6 22.6 7.53 4.3
22.6 7.57 4.4

31-Mar-11 7 22.8 4.5
22.8 4.3

1-Apr-11 8 22.6 7.53 4.0
22.6 7.56 3.9

2-Apr-11 9 22.8 4.6
22.8 2.8

3-Apr-11 10 22.8 4.4
22.8 5.1

4-Apr-11 11 22.9 7.75 2.8 332.0
22.9 7.71 2.8 332.0

5-Apr-11 12 22.9 3.4
22.9 2.6

6-Apr-11 13 23.2 7.67 2.6
23.2 7.69 2.9

7-Apr-11 14 23.0 3.6
23.0 2.6

8-Apr-11 15 23.0 7.57 2.5
23.0 7.63 2.8

9-Apr-11 16 23.6 1.3
23.6 2.0

10-Apr-11 17 23.4 2.8
23.2 2.5

11-Apr-11 18 23.6 7.65 4.0 298.7
23.6 7.54 3.0 298.0

12-Apr-11 19 23.3 4.2
23.2 3.0

13-Apr-11 20 23.0 7.45 2.0 277.1 0.06 J
23.1 7.38 2.2 279.9

7.46 1.9 280.8
7.47 1.8 286.7

14-Apr-11 21 22.9 2.5
22.9 2.7

15-Apr-11 22 22.9 7.43 3.1
22.9 7.49 3.1

16-Apr-11 23 23.1 4.3
23.0 3.0

17-Apr-11 24 22.6 3.1
22.6 2.9

18-Apr-11 25 22.8 7.48 4.1 307.0
22.7 7.68 5.9 309.0

19-Apr-11 26 22.6 2.6
22.7 2.7

20-Apr-11 27 23.1 7.47 3.7
23.1 7.50 3.9

21-Apr-11 28 23.1 3.5
23.1 3.9

22-Apr-11 29 22.4 7.68 4.1
22.5 7.70 4.8

23-Apr-11 30 22.8 3.0

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

Page 72 of 438



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: LCS+CRW 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.8 3.1
24-Apr-11 31 23.0 2.8

23.1 2.6
25-Apr-11 32 23.2 7.55 3.5 298.5

23.1 7.69 3.9 301.0
26-Apr-11 33 23.0 3.1

23.0 3.7
27-Apr-11 34 22.8 7.54 2.9

22.8 7.46 2.5
28-Apr-11 35 22.7 3.1

22.7 3.6
29-Apr-11 36 22.6 7.62 3.8

22.7 7.58 4.2
30-Apr-11 37 22.8 3.7

22.8 3.4
1-May-11 38 22.8 3.1

22.9 3.1
2-May-11 39 22.4 7.74 4.1 283.3

22.4 7.59 3.6 275.3
3-May-11 40 22.7 3.3

22.7 4.0
4-May-11 41 22.9 7.52 3.0

22.8 7.59 3.4
5-May-11 42 22.7 3.6

22.7 3.4
6-May-11 43 22.9 7.41 3.0

22.9 7.58 3.4
7-May-11 44 22.8 2.0

22.7 3.5
8-May-11 45 22.7 2.6

22.7 2.7
9-May-11 46 22.8 7.54 3.0 274.3 114 136 0.04 J

sediment ended 22.8 7.59 3.9 273.9

Mean 22.9 7.59 3.5 301 117 142 0.11
Number 94 44 90 20 2 2 3
Max # 23.6 7.94 7.3 352 120 148 0.24
Min# 22.0 7.38 1.3 274 114 136 0.04

Replicate 2 7 10 11 Ammonia Key:
20 days # Surviving 10 10 10 12 MDL = 0.04
Weight-AFDW (mg) 1.21100 1.27800 1.04800 0.82333 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.00917 1.06500 0.87333 0.82333 J = Between MDL and RL

20-Day Percent Survival 87.5
Avg. Weight-AFDW (mg) 1.09008
Avg. Biomass-AFDW (mg) 0.94271

Replicate 1 3 4 5 6 8 9 12
Number of Pupae and 
Live Emerged at Test 
Termination 8 9 10 11 11 9 6 8
Number of Live 
Emerged 8 9 10 11 11 9 6 8

Partial Life Cycle 
Survival 75.0
Percent Emerged 75.0
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRS(8897)+CRW 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

24-Mar-11 0 22.0 7.83 6.7 309.0 126 140 0.50
22.0 7.82 6.6 319.0

25-Mar-11 1 22.9 7.73 6.7
22.8 7.86 6.2

26-Mar-11 2 22.7
22.7

27-Mar-11 3 22.7
22.8

28-Mar-11 4 22.9 7.67 6.2 311.0
22.9 7.67 6.1 311.0

29-Mar-11 5 22.9
22.9

30-Mar-11 6 22.6 7.60 4.4
22.6 7.62 4.4

31-Mar-11 7 22.8 4.4
22.8 4.4

1-Apr-11 8 22.6 7.52 3.9
22.7 7.55 3.9

2-Apr-11 9 22.7 4.0
22.7 3.8

3-Apr-11 10 22.8 6.1
22.7 6.7

4-Apr-11 11 22.9 7.71 4.6 311.0
22.9 7.74 4.9 308.0

5-Apr-11 12 22.9 5.4
22.9 4.4

6-Apr-11 13 23.2 7.95 5.4
23.2 7.97 3.6

7-Apr-11 14 23.0 3.5
23.0 3.8

8-Apr-11 15 23.0 7.78 4.3
23.0 7.74 4.3

9-Apr-11 16 23.6 3.3
23.4 2.9

10-Apr-11 17 23.1 4.5
23.1 4.0

11-Apr-11 18 23.6 7.94 5.6 299.1
23.6 7.87 5.2 299.6

12-Apr-11 19 23.3 5.4
23.3 5.4

13-Apr-11 20 22.9 7.62 3.6 277.6 0.01 U
22.9 7.60 3.0 280.1

7.52 4.0 277.3
7.48 3.5 276.5

14-Apr-11 21 22.9 4.9
22.9 4.7

15-Apr-11 22 22.9 7.49 4.1
22.9 7.55 4.5

16-Apr-11 23 23.0 4.0
23.0 4.1

17-Apr-11 24 22.6 4.8
22.6 4.4

18-Apr-11 25 22.7 7.74 5.0 311.0
22.7 7.80 5.8 313.0

19-Apr-11 26 22.8 4.2
22.9 3.8

20-Apr-11 27 23.1 7.82 5.5
23.2 7.79 4.8

21-Apr-11 28 23.1 5.5
23.1 6.1

22-Apr-11 29 22.6 7.77 3.6
22.7 7.80 3.5

23-Apr-11 30 23.0 3.9

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRS(8897)+CRW 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.0 5.3
24-Apr-11 31 23.1 3.9

23.2 4.0
25-Apr-11 32 22.9 7.90 4.6 300.0

22.9 7.88 4.2 303.0
26-Apr-11 33 23.0 4.8

23.0 4.2
27-Apr-11 34 22.8 7.80 4.5

22.9 7.76 3.6
28-Apr-11 35 22.7 4.5

22.7 4.4
29-Apr-11 36 22.8 7.66 3.2

22.8 7.81 3.6
30-Apr-11 37 23.0 5.2

23.0 3.7
1-May-11 38 23.0 3.7

23.0 3.3
2-May-11 39 22.5 7.59 4.8 286.5

22.6 7.80 4.6 286.0
3-May-11 40 22.6 3.9

22.7 4.1
4-May-11 41 22.9 7.65 3.6

22.8 7.76 3.4
5-May-11 42 22.7 3.0

22.7 3.2
6-May-11 43 22.9 7.84 3.7

22.9 7.70 3.4
7-May-11 44 22.7 4.0

22.8 3.7
8-May-11 45 22.7 3.0

22.8 3.3
9-May-11 46 22.4 7.53 3.6 286.8

22.4 7.73 3.7 278.4
10-May-11 47 22.7 7.64 4.0 280.6 108 136 0.06 J

sediment ended 22.7 7.71 4.2 276.4

Mean 22.9 7.72 4.4 295 117 138 0.19
Number 96 46 92 22 2 2 3
Max # 23.6 7.97 6.7 319 126 140 0.50
Min# 22.0 7.48 2.9 276 108 136 0.01

Replicate 3 4 5 10 Ammonia Key:
20 days # Surviving 12 12 9 11 MDL = 0.04
Weight-AFDW (mg) 0.77000 0.91167 1.25222 1.04909 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.77000 0.91167 0.93917 0.96167 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 91.7 NA = Not Applicable
Avg. Weight-AFDW (mg) 0.99575
Avg. Biomass-AFDW (mg) 0.89563

Replicate 1 2 6 7 8 9 11 12
Number of Pupae and 
Live Emerged at Test 
Termination 12 10 10 6 7 12 7 11
Number of Live 
Emerged 12 10 10 6 7 12 7 11

Partial Life Cycle 
Survival 78.1
Percent Emerged 78.1
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 10% 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

24-Mar-11 0 22.7 7.70 6.5 315.0 138 160 0.24
22.7 7.73 6.5 314.0

25-Mar-11 1 22.8 7.74 6.2
22.7 7.77 6.7

26-Mar-11 2 22.5
22.5

27-Mar-11 3 22.5
22.6

28-Mar-11 4 22.9 7.62 6.0 307.0
22.8 7.64 6.2 310.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.0 7.59 5.2
23.0 7.64 4.9

31-Mar-11 7 23.0 4.9
23.1 4.9

1-Apr-11 8 23.0 7.65 4.5
23.0 7.61 4.1

2-Apr-11 9 23.3 4.1
23.3 4.5

3-Apr-11 10 23.1 5.2
23.1 5.6

4-Apr-11 11 23.2 8.00 5.6 316.0
23.2 7.99 5.7 315.0

5-Apr-11 12 23.2 5.7
22.9 4.9

6-Apr-11 13 23.3 7.98 5.1
23.3 8.00 4.8

7-Apr-11 14 23.1 5.7
23.2 4.8

8-Apr-11 15 23.1 7.93 4.1
23.1 7.96 4.1

9-Apr-11 16 23.3 4.6
23.2 3.5

10-Apr-11 17 22.6 5.2
22.7 4.6

11-Apr-11 18 23.7 8.10 5.5 303.0
23.7 8.17 5.6 307.0

12-Apr-11 19 23.5 4.8
23.5 5.2

13-Apr-11 20 23.0 7.73 3.7 292.9 0.24
23.0 7.72 3.8 291.4
22.3 7.79 3.7 294.0
22.6 7.88 4.2 293.2
22.3 7.79 5.3 290.1

14-Apr-11 21 23.1 6.0
23.0 6.0

15-Apr-11 22 23.0 7.52 4.5
22.9 7.69 4.7

16-Apr-11 23 22.7 5.8
22.9 4.4

17-Apr-11 24 22.6 4.3
22.6 4.2

18-Apr-11 25 22.7 7.90 6.5 313.0
22.7 7.87 6.2 320.0

19-Apr-11 26 22.7 5.1
22.8 4.5

20-Apr-11 27 22.8 7.85 6.2
22.8 7.78 5.3

21-Apr-11 28 22.8 5.0
22.8 6.0

22-Apr-11 29 22.6 7.83 5.2
22.7 7.91 5.5

23-Apr-11 30 22.8 4.2
22.8 4.3

24-Apr-11 31 22.8 4.0
22.8 3.9

25-Apr-11 32 22.6 7.81 3.6 310.0
22.7 7.88 5.0 297.7

26-Apr-11 33 22.7 4.0
22.7 3.7

27-Apr-11 34 22.9 7.68 3.5
22.9 7.77 4.7

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 10% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

28-Apr-11 35 22.7 4.0
22.7 4.8

29-Apr-11 36 22.5 7.86 5.1
22.5 7.83 4.4

30-Apr-11 37 22.7 4.4
22.7 4.4

1-May-11 38 22.6 3.7
22.7 3.7

2-May-11 39 22.5 7.68 3.7 282.7
22.5 7.75 3.7 285.7

3-May-11 40 22.5 4.0
22.5 4.2

4-May-11 41 22.6 7.64 3.8
22.6 7.61 4.0

5-May-11 42 22.7 3.7
22.7 4.2

6-May-11 43 23.0 7.69 3.1
23.0 7.74 3.1

7-May-11 44 22.8 3.4
22.8 3.5

8-May-11 45 22.8 2.6
22.8 3.8

9-May-11 46 22.8 7.62 3.5 277.8 114 144 0.02 U
sediment ended 22.8 7.67 4.0 280.2

Mean 22.9 7.78 4.7 301 126 152 0.16
Number 97 45 91 21 2 2 3
Max # 23.7 8.17 6.7 320 138 160 0.24
Min# 22.3 7.52 2.6 278 114 144 0.02

Replicate 3 8 10 12 Ammonia Key:
20 days # Surviving 12 12 12 12 MDL = 0.04
Weight-AFDW (mg) 0.81833 1.23600 0.95417 1.09455 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.81833 1.23600 0.95417 1.09455 J = Between MDL and RL

U = Below MDL (non detect)
NA = Not Applicable

20-Day Percent Survival 100.0
Avg. Weight-AFDW (mg) 1.02576
Avg. Biomass-AFDW (mg) 1.02576

Replicate 1 2 4 5 6 7 9 11
Number of Pupae and 
Live Emerged at Test 
Termination 11 12 9 9 9 6 12 12
Number of Live 
Emerged 9 12 9 8 9 4 12 12

Partial Life Cycle 
Survival 83.3
Percent Emerged 78.1
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 20% 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

24-Mar-11 0 22.7 7.74 6.7 315.0 124 140 0.36
22.7 7.74 6.7 314.0

25-Mar-11 1 22.6 7.77 6.0
22.6 7.73 6.0

26-Mar-11 2 22.6
22.6

27-Mar-11 3 22.6
22.6

28-Mar-11 4 22.9 7.64 6.0 308.0
22.9 7.64 6.0 310.0

29-Mar-11 5 23.0
23.1

30-Mar-11 6 23.0 7.67 5.3
23.0 7.62 4.9

31-Mar-11 7 23.1 5.1
23.1 4.8

1-Apr-11 8 23.0 7.58 4.5
23.0 7.62 4.5

2-Apr-11 9 23.3 3.8
23.3 4.4

3-Apr-11 10 23.1 6.4
23.1 6.4

4-Apr-11 11 23.2 7.97 5.2 314.0
23.2 8.02 5.4 315.0

5-Apr-11 12 22.8 5.9
22.9 5.0

6-Apr-11 13 23.3 8.07 5.5
23.3 8.08 5.3

7-Apr-11 14 23.2 5.5
23.2 4.0

8-Apr-11 15 23.1 7.97 5.3
23.1 8.05 4.2

9-Apr-11 16 23.3 4.9
23.2 4.0

10-Apr-11 17 22.7 5.6
22.8 5.0

11-Apr-11 18 23.7 8.20 5.7 307.0
23.7 8.16 5.4 306.0

12-Apr-11 19 23.6 5.4
23.6 5.4

13-Apr-11 20 23.0 7.72 3.6 289.1 0.00 U
23.0 7.76 3.5 292.3
22.2 7.96 5.0 296.2
22.5 7.84 3.9 287.5
22.4 7.85 3.8 290.3
22.5 7.88 3.8 292.3

14-Apr-11 21 22.9 5.0
22.9 4.6

15-Apr-11 22 22.9 7.80 4.7
22.9 7.79 4.9

16-Apr-11 23 23.0 5.1
23.0 5.0

17-Apr-11 24 22.5 5.1
22.7 4.9

18-Apr-11 25 22.6 7.75 6.0 311.0
22.7 7.90 5.8 318.0

19-Apr-11 26 22.7 5.2
22.8 4.9

20-Apr-11 27 22.7 7.81 5.4
22.7 7.77 4.7

21-Apr-11 28 22.8 6.0
22.8 6.0

22-Apr-11 29 22.6 7.86 5.6

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 20% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.7 7.87 5.6
23-Apr-11 30 23.0 3.7

22.8 5.1
24-Apr-11 31 22.8 4.2

22.8 4.1
25-Apr-11 32 22.8 7.93 5.0 303.0

22.8 7.77 4.0 301.0
26-Apr-11 33 22.8 4.0

22.8 4.6
27-Apr-11 34 22.7 7.74 3.5

22.7 7.78 3.5
28-Apr-11 35 22.6 4.5

22.6 3.4
29-Apr-11 36 22.6 7.82 5.0

22.7 7.85 4.9
30-Apr-11 37 22.7 4.6

22.7 5.1
1-May-11 38 22.9 3.4

22.8 4.7
2-May-11 39 22.5 7.81 4.8 283.6

22.5 7.77 4.1 285.9
3-May-11 40 22.4 4.2

22.4 3.5
4-May-11 41 22.7 7.58 4.7

22.7 7.69 4.1
5-May-11 42 22.7 2.6

22.7 3.8
6-May-11 43 23.0 7.78 3.4

23.0 7.64 2.8
7-May-11 44 22.8 3.9

22.8 2.6
8-May-11 45 23.0 2.8

23.0 3.8
9-May-11 46 22.5 7.72 3.4 282.4

22.6 7.71 3.7 282.0
10-May-11 47 22.9 3.2

23.0 3.7
11-May-11 48 21.9 7.81 4.2 281.9 108 136 0.01 U

sediment ednded 22.1 7.89 4.3 281.5

Mean 22.8 7.82 4.7 299 116 138 0.12
Number 102 48 96 24 2 2 3
Max # 23.7 8.20 6.7 318 124 140 0.36
Min# 21.9 7.58 2.6 282 108 136 0.00

Replicate 6 9 11 12 Ammonia Key:
20 days # Surviving 12 10 11 12 MDL = 0.04
Weight-AFDW (mg) 1.03600 0.97900 1.03818 0.92750 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.03600 0.81583 0.95167 0.92750 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 93.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 0.99517
Avg. Biomass-AFDW (mg) 0.93275

Replicate 1 2 3 4 5 7 8 10
Number of Pupae and 
Live Emerged at Test 
Termination 9 11 10 9 7 10 9 10
Number of Live 
Emerged 8 10 9 9 6 10 7 10

Partial Life Cycle 
Survival 78.1
Percent Emerged 71.9
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 40% 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

24-Mar-11 0 22.5 7.77 6.8 308.0 120.00 136 0.47
22.5 7.78 6.6 309.0

25-Mar-11 1 22.6 7.72 5.9
22.7 7.71 5.8

26-Mar-11 2 22.7
22.7

27-Mar-11 3 22.6
22.6

28-Mar-11 4 22.9 7.66 6.1 305.0
22.9 7.68 6.1 308.0

29-Mar-11 5 23.0
23.0

30-Mar-11 6 23.0 7.60 4.8
23.0 7.60 4.8

31-Mar-11 7 23.1 5.2
23.2 5.0

1-Apr-11 8 23.0 7.64 5.0
23.0 7.63 4.7

2-Apr-11 9 23.2 4.7
23.2 5.6

3-Apr-11 10 23.1 5.3
23.1 5.6

4-Apr-11 11 23.2 8.01 5.4 311.0
23.2 8.06 5.9 313.0

5-Apr-11 12 22.8 5.5
22.8 5.7

6-Apr-11 13 23.3 8.06 5.3
23.3 8.04 5.4

7-Apr-11 14 23.2 4.9
23.2 4.5

8-Apr-11 15 23.1 7.89 3.8
23.1 8.04 5.3

9-Apr-11 16 23.3 3.6
23.3 3.8

10-Apr-11 17 22.7 3.9
22.8 4.6

11-Apr-11 18 23.8 7.93 4.3 310.0
23.7 7.94 4.4 310.0

12-Apr-11 19 23.4 5.5
23.5 5.5

13-Apr-11 20 23.1 7.64 3.7 293.7 0.01 U
23.1 7.75 3.7 288.7
23.2 7.80 4.3 290.9
23.1 7.71 3.6 285.6
23.3 7.79 3.7 291.5
23.3 7.82 4.4 288.2

14-Apr-11 21 22.9 4.8
22.8 4.3

15-Apr-11 22 22.7 7.81 5.0
22.7 7.76 4.7

16-Apr-11 23 23.0 5.5
23.1 5.6

17-Apr-11 24 22.6 6.1
22.7 5.7

18-Apr-11 25 22.8 7.86 6.2 320.0
22.8 7.86 6.6 316.0

19-Apr-11 26 22.7 5.6
22.7 5.2

20-Apr-11 27 22.8 7.83 4.9
22.9 7.83 5.5

21-Apr-11 28 22.8 6.2
22.8 5.5

22-Apr-11 29 22.7 7.84 5.1
22.7 7.92 4.7

23-Apr-11 30 22.8 3.8
22.8 4.1

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 40% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

24-Apr-11 31 22.8 3.5
22.9 4.5

25-Apr-11 32 22.8 7.68 3.5 303.0
22.8 7.78 3.6 303.0

26-Apr-11 33 22.9 4.8
22.9 4.1

27-Apr-11 34 22.8 7.68 3.3
22.8 7.68 3.5

28-Apr-11 35 22.7 4.8
22.7 4.5

29-Apr-11 36 22.7 7.67 4.4
22.7 7.69 4.4

30-Apr-11 37 22.7 4.3
22.8 4.9

1-May-11 38 23.1 4.2
23.0 3.8

2-May-11 39 22.6 7.74 4.5 283.2
22.6 7.73 4.2 284.1

3-May-11 40 22.4 4.7
22.4 4.3

4-May-11 41 22.7 7.68 3.9
22.7 7.68 4.4

5-May-11 42 22.7 4.6
22.7 4.4

6-May-11 43 23.0 7.72 4.1
23.0 7.81 3.5

7-May-11 44 22.8 3.8
22.8 4.4

8-May-11 45 22.9 4.2
22.9 3.8

9-May-11 46 22.6 7.78 4.5 278.0
22.6 7.78 3.8 278.0

10-May-11 47 22.8 7.70 4.0 276.9 110.00 128 0.02 U
sediment ended 22.8 7.67 4.0 276.6

Mean 22.9 7.78 4.7 297 115 132 0.17
Number 100 48 94 24 2 2 3
Max # 23.8 8.06 6.8 320 120 136 0.47
Min# 22.4 7.60 3.3 277 110 128 0.01

Replicate 1 4 10 11 Ammonia Key:
20 days # Surviving 12 12 12 10 MDL = 0.04
Weight-AFDW (mg) 0.95000 0.85417 0.97500 1.01300 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.95000 0.85417 0.97500 0.84417 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 95.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 0.94804
Avg. Biomass-AFDW (mg) 0.90584

Replicate 2 3 5 6 7 8 9 12
Number of Pupae and 
Live Emerged at Test 
Termination 12 10 5 12 8 9 9 8
Number of Live 
Emerged 12 9 5 12 8 9 9 8

Partial Life Cycle 
Survival 76.0
Percent Emerged 75.0
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 60% 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

24-Mar-11 0 22.7 7.59 6.6 314.0 116 136 0.25
22.7 7.60 6.7 310.0

25-Mar-11 1 22.6 7.71 5.9
22.7 7.71 5.6

26-Mar-11 2 22.6
22.6

27-Mar-11 3 22.6
22.7

28-Mar-11 4 22.9 7.68 6.1 306.0
23.0 7.67 6.0 307.0

29-Mar-11 5 23.0
23.1

30-Mar-11 6 23.0 7.62 4.9
23.0 7.61 4.9

31-Mar-11 7 23.1 5.2
23.1 5.0

1-Apr-11 8 23.1 7.62 4.7
23.1 7.65 4.5

2-Apr-11 9 23.2 5.4
23.2 5.7

3-Apr-11 10 23.1 6.1
23.1 6.3

4-Apr-11 11 23.2 7.95 5.5 344.0
23.2 7.94 5.5 307.0

5-Apr-11 12 22.9 4.7
22.9 5.5

6-Apr-11 13 23.3 7.86 5.4
23.3 7.89 5.2

7-Apr-11 14 23.1 5.1
23.2 5.1

8-Apr-11 15 23.1 7.83 3.8
23.1 7.90 4.3

9-Apr-11 16 23.3 4.3
23.3 3.9

10-Apr-11 17 22.8 5.1
22.8 5.5

11-Apr-11 18 23.7 8.00 5.0 306.0
23.7 8.01 5.1 307.0

12-Apr-11 19 23.4 5.8
23.4 5.6

13-Apr-11 20 23.1 7.71 3.9 285.5 0.00 U
23.2 7.78 4.0 288.1
23.1 7.73 4.0 288.9
23.3 7.78 4.0 291.6
23.3 7.77 4.2 285.6
23.3 7.84 4.4 286.9

14-Apr-11 21 22.9 4.3
22.9 4.9

15-Apr-11 22 22.8 7.86 5.2
22.8 7.82 4.9

16-Apr-11 23 23.0 5.8
23.1 5.3

17-Apr-11 24 22.6 3.4
22.7 5.8

18-Apr-11 25 22.8 7.87 6.2 310.0
22.8 7.82 5.3 315.0

19-Apr-11 26 22.8 6.0
22.9 6.1

20-Apr-11 27 23.0 7.75 5.5
23.0 7.76 5.5

21-Apr-11 28 22.8 4.4

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 60% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.9 5.5
22-Apr-11 29 22.7 7.83 4.2

22.7 7.81 4.7
23-Apr-11 30 22.8 3.9

22.8 5.1
24-Apr-11 31 22.8 3.8

22.8 4.0
25-Apr-11 32 22.8 7.74 4.0 301.0

22.8 7.75 3.7 301.0
26-Apr-11 33 23.0 3.7

23.0 4.3
27-Apr-11 34 22.8 7.68 3.8

22.8 7.65 3.7
28-Apr-11 35 22.7 4.5

22.7 5.0
29-Apr-11 36 22.7 7.74 4.8

22.7 7.68 4.2
30-Apr-11 37 22.8 4.6

22.8 4.7
1-May-11 38 23.0 3.8

23.1 4.3
2-May-11 39 22.6 7.71 4.2 280.7

22.6 7.69 4.3 278.5
3-May-11 40 22.4 4.2

22.4 4.6
4-May-11 41 22.8 7.59 4.4

22.8 7.62 3.5
5-May-11 42 22.8 4.2

22.8 3.4
6-May-11 43 23.0 7.84 2.9

23.0 7.72 3.5
7-May-11 44 22.8 4.6

22.8 3.7
8-May-11 45 23.1 3.8

23.0 3.5
9-May-11 46 22.8 7.53 4.2 279.7 108 136 0.01 U

sediment ended 22.8 7.60 3.7 277.4

Mean 22.9 7.75 4.7 299 112 136 0.09
Number 98 46 92 22 2 2 3
Max # 23.7 8.01 6.7 344 116 136 0.25
Min# 22.4 7.53 2.9 277 108 136 0.00

Replicate 4 7 10 11 Ammonia Key:
20 days # Surviving 11 11 12 12 MDL = 0.04
Weight-AFDW (mg) 1.06636 0.84546 1.01417 0.83000 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.97750 0.77500 1.01417 0.83000 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 95.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 0.93900
Avg. Biomass-AFDW (mg) 0.89917

Replicate 1 2 3 5 6 8 9 12
Number of Pupae and 
Live Emerged at Test 
Termination 10 7 12 9 9 10 10 8
Number of Live 
Emerged 10 7 12 7 7 10 10 7

Partial Life Cycle 
Survival 78.1
Percent Emerged 72.9
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 80% 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

24-Mar-11 0 22.7 7.59 6.8 304.0 112 136 0.16
22.7 7.64 6.7 301.0

25-Mar-11 1 22.7 7.70 5.8
22.7 7.69 6.0

26-Mar-11 2 22.7
22.6

27-Mar-11 3 22.7
22.6

28-Mar-11 4 23.0 7.67 6.3 308.0
23.0 7.67 6.3 306.0

29-Mar-11 5 23.0
23.0

30-Mar-11 6 23.0 7.56 4.5
23.0 7.57 4.7

31-Mar-11 7 23.1 5.4
23.1 5.1

1-Apr-11 8 23.1 7.61 4.5
23.0 7.59 4.6

2-Apr-11 9 23.2 3.7
23.2 4.4

3-Apr-11 10 23.1 5.8
23.1 6.4

4-Apr-11 11 23.2 7.84 4.9 303.0
23.2 7.95 5.4 306.0

5-Apr-11 12 22.9 5.1
22.9 5.6

6-Apr-11 13 23.3 8.02 5.6
23.3 7.93 4.5

7-Apr-11 14 23.2 4.9
23.2 4.6

8-Apr-11 15 23.1 7.85 4.3
23.1 7.83 4.0

9-Apr-11 16 23.3 3.5
23.3 3.0

10-Apr-11 17 22.9 5.0
22.9 4.9

11-Apr-11 18 23.7 8.04 5.9 300.0
23.7 7.99 5.7 301.0

12-Apr-11 19 23.4 6.2
23.4 6.3

13-Apr-11 20 23.1 7.73 4.3 281.1 0.00 U
23.1 7.71 4.3 276.7
22.6 7.78 4.9 285.0
23.0 7.73 4.5 284.4
23.0 7.74 4.7 279.5
23.1 7.70 3.7 281.2

14-Apr-11 21 22.8 4.2
22.8 4.5

15-Apr-11 22 22.9 7.75 4.9
23.0 7.69 4.4

16-Apr-11 23 23.0 5.0
23.1 5.7

17-Apr-11 24 22.6 4.9
22.7 4.8

18-Apr-11 25 22.8 7.84 5.8 307.0
22.8 7.77 5.1 309.0

19-Apr-11 26 22.9 5.7
23.0 4.9

20-Apr-11 27 23.0 7.71 4.9
23.1 7.81 5.6

21-Apr-11 28 23.0 5.0
23.0 4.7

22-Apr-11 29 22.8 7.65 4.2

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

Page 84 of 438



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 80% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.7 7.63 4.2
23-Apr-11 30 22.8 4.8

22.9 2.6
24-Apr-11 31 22.9 3.3

23.0 4.2
25-Apr-11 32 22.8 7.66 3.5 296.2

22.9 7.73 3.8 299.2
26-Apr-11 33 23.0 4.6

23.0 4.3
27-Apr-11 34 22.8 7.68 4.4

22.9 7.60 3.2
28-Apr-11 35 22.7 4.2

22.7 3.9
29-Apr-11 36 22.6 7.70 4.3

22.7 7.63 4.0
30-Apr-11 37 22.8 5.3

22.9 4.3
1-May-11 38 22.8 4.4

22.9 4.9
2-May-11 39 22.7 7.61 3.4 274.8

22.7 7.74 4.9 275.0
3-May-11 40 22.5 4.2

22.5 4.5
4-May-11 41 22.8 7.68 3.5

22.8 7.58 4.5
5-May-11 42 22.8 4.5

22.7 3.4
6-May-11 43 23.0 7.71 3.3

23.1 7.68 3.4
7-May-11 44 22.8 3.8

22.9 3.5
8-May-11 45 23.0 4.8

23.0 3.0
9-May-11 46 23.0 7.48 4.0 270.0 112 136 0.01 U

sediment ended 23.0 7.53 4.0 275.5

Mean 22.9 7.72 4.7 292 112 136 0.06
Number 98 46 92 22 2 2 3
Max # 23.7 8.04 6.8 309 112 136 0.16
Min# 22.5 7.48 2.6 270 112 136 0.00

Replicate 7 9 11 12 Ammonia Key:
20 days # Surviving 12 10 12 11 MDL = 0.04
Weight-AFDW (mg) 0.90083 1.26100 1.02417 1.19909 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.90083 1.05083 1.02417 1.09917 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 93.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.09627
Avg. Biomass-AFDW (mg) 1.01875

Replicate 1 2 3 4 5 6 8 10
Number of Pupae and 
Live Emerged at Test 
Termination 7 10 8 9 8 8 9 6
Number of Live 
Emerged 7 8 7 9 7 7 8 6

Partial Life Cycle 
Survival 67.7
Percent Emerged 61.5
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 100% 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

24-Mar-11 0 22.7 7.62 6.9 297.0 108 136 0.11
22.7 7.63 6.9 297.0

25-Mar-11 1 22.7 7.67 6.1
22.7 7.65 5.8

26-Mar-11 2 22.6
22.6

27-Mar-11 3 22.6
22.6

28-Mar-11 4 23.0 7.64 6.3 305.0
22.9 7.67 6.4 300.0

29-Mar-11 5 23.1
23.0

30-Mar-11 6 23.1 7.58 4.3
23.1 7.55 4.2

31-Mar-11 7 23.0 4.8
23.1 5.2

1-Apr-11 8 23.0 7.61 4.7
23.0 7.65 4.9

2-Apr-11 9 23.2 3.5
23.2 4.4

3-Apr-11 10 23.1 6.0
23.1 6.5

4-Apr-11 11 23.2 7.90 5.5 300.0
23.2 7.90 5.9 302.0

5-Apr-11 12 22.9 5.7
22.9 4.3

6-Apr-11 13 23.3 7.81 4.3
23.3 7.81 5.4

7-Apr-11 14 23.2 5.3
23.2 5.2

8-Apr-11 15 23.1 7.82 4.3
23.1 7.86 5.3

9-Apr-11 16 23.3 2.7
23.3 3.0

10-Apr-11 17 22.9 5.0
22.8 5.1

11-Apr-11 18 23.7 7.94 5.4 300.0
23.7 7.92 5.1 300.0

12-Apr-11 19 23.4 5.6
23.5 5.6

13-Apr-11 20 23.0 7.65 3.9 276.4 0.00 U
23.1 7.61 3.6 280.4
23.1 7.67 4.1 283.3
23.0 7.67 3.2 276.8

14-Apr-11 21 22.8 4.5
22.8 5.1

15-Apr-11 22 22.8 7.69 4.7
22.8 7.75 4.5

16-Apr-11 23 23.1 5.2
23.1 4.5

17-Apr-11 24 22.9 6.0
22.9 6.1

18-Apr-11 25 22.8 7.63 6.4 305.0
22.8 7.73 5.4 304.0

19-Apr-11 26 22.8 5.5
22.8 5.9

20-Apr-11 27 23.2 7.65 4.7
23.2 7.74 5.4

21-Apr-11 28 23.0 4.5
23.0 4.3

22-Apr-11 29 22.8 7.66 4.4
22.7 7.72 4.5

23-Apr-11 30 23.0 4.0

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 100% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.0 5.3
24-Apr-11 31 23.0 4.5

23.0 4.2
25-Apr-11 32 22.8 7.75 4.0 300.0

22.8 7.69 4.1 291.5
26-Apr-11 33 23.0 4.2

23.0 4.3
27-Apr-11 34 22.8 7.58 3.0

22.8 7.61 3.3
28-Apr-11 35 22.7 4.0

22.7 3.3
29-Apr-11 36 22.7 7.71 4.5

22.7 7.64 4.2
30-Apr-11 37 23.0 5.1

23.0 5.0
1-May-11 38 23.1 3.4

23.1 4.3
2-May-11 39 22.6 7.65 3.9 272.8

22.6 7.80 5.8 275.8
3-May-11 40 22.5 4.2

22.5 4.3
4-May-11 41 22.8 7.67 5.4

22.8 7.70 4.1
5-May-11 42 22.7 3.5

22.7 4.6
6-May-11 43 23.1 7.75 2.7

23.1 7.68 3.5
7-May-11 44 22.8 3.9

22.9 3.8
8-May-11 45 23.0 3.5

22.9 3.5
9-May-11 46 22.4 7.72 3.4 277.6

22.3 7.74 3.6 279.2
10-May-11 47 22.8 7.67 4.4 276.6 108 144 0.02 U

sediment ended 22.7 7.79 4.2 276.4

Mean 22.9 7.71 4.7 290 108 140 0.04
Number 98 46 92 22 2 2 3
Max # 23.7 7.94 6.9 305 108 144 0.11
Min# 22.3 7.55 2.7 273 108 136 0.00

Replicate 3 5 8 12 Ammonia Key:
20 days # Surviving 10 12 12 11 MDL = 0.04
Weight-AFDW (mg) 1.29600 0.94250 1.10417 1.38500 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.08000 0.94250 1.10417 1.25909 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 93.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.18192
Avg. Biomass-AFDW (mg) 1.09644

Replicate 1 2 4 6 7 9 10 11
Number of Pupae and 
Live Emerged at Test 
Termination 5 7 6 6 10 6 5 6
Number of Live 
Emerged 5 7 6 6 10 6 5 6

Partial Life Cycle 
Survival 53.1
Percent Emerged 53.1
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 10% 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

24-Mar-11 0 22.6 7.75 6.4 312.0 124 140 0.44
22.7 7.77 6.5 314.0

25-Mar-11 1 22.7 7.64 6.0
22.7 7.75 6.3

26-Mar-11 2 22.6
22.6

27-Mar-11 3 22.5
22.6

28-Mar-11 4 22.9 7.67 6.0 308.0
22.9 7.68 6.4 308.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.1 7.53 4.3
23.1 7.52 4.5

31-Mar-11 7 23.0 5.7
23.0 5.4

1-Apr-11 8 22.8 7.49 4.7
22.8 7.51 4.7

2-Apr-11 9 23.2 5.0
23.2 4.8

3-Apr-11 10 23.1 5.1
23.1 4.7

4-Apr-11 11 23.1 7.86 5.4 317.0
23.1 7.96 5.6 314.0

5-Apr-11 12 22.9 4.5
22.8 4.9

6-Apr-11 13 23.3 7.90 3.6
23.3 7.95 4.3

7-Apr-11 14 23.1 5.3
23.1 5.6

8-Apr-11 15 23.1 7.84 3.4
23.1 7.87 3.9

9-Apr-11 16 23.4 2.4
23.4 2.7

10-Apr-11 17 23.2 4.2
23.2 4.9

11-Apr-11 18 23.7 8.02 4.8 307.0
23.7 8.06 5.0 306.0

12-Apr-11 19 23.4 5.3
23.5 5.2

13-Apr-11 20 23.0 7.82 3.6 295.8 0.00 U
23.0 7.66 3.5 292.4
23.1 7.64 3.4 290.0
23.1 7.77 3.8 294.1
23.1 7.68 4.5 294.5

14-Apr-11 21 22.9 4.5
22.9 5.0

15-Apr-11 22 22.8 7.78 5.5
22.7 7.76 5.1

16-Apr-11 23 23.2 5.0
23.2 5.4

17-Apr-11 24 22.8 4.4
22.9 4.5

18-Apr-11 25 22.8 7.87 6.8 314.0
22.8 7.93 5.3 312.0

19-Apr-11 26 23.0 4.7
23.0 5.2

20-Apr-11 27 23.1 7.82 4.1
23.2 7.70 5.0

21-Apr-11 28 23.1 3.5
23.2 4.8

22-Apr-11 29 22.8 7.65 4.1
22.7 7.71 4.4

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 10% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23-Apr-11 30 23.1 3.6
23.0 3.7

24-Apr-11 31 23.0 3.6
23.0 3.3

25-Apr-11 32 22.9 7.85 3.8 308.0
22.9 7.82 3.5 304.0

26-Apr-11 33 23.0 3.0
23.0 4.2

27-Apr-11 34 22.7 7.72 3.4
22.8 7.73 3.6

28-Apr-11 35 22.7 3.2
22.7 3.1

29-Apr-11 36 22.7 7.73 3.6
22.7 7.75 4.1

30-Apr-11 37 23.0 4.5
23.0 4.3

1-May-11 38 23.0 3.8
23.0 3.3

2-May-11 39 22.6 7.63 3.6 285.6
22.6 7.72 4.7 278.4

3-May-11 40 22.5 3.3
22.5 3.5

4-May-11 41 22.8 7.61 3.1
22.8 7.65 3.1

5-May-11 42 22.7 3.5
22.7 3.3

6-May-11 43 23.1 7.73 2.7
23.1 7.75 3.0

7-May-11 44 22.8 3.4
22.9 3.5

8-May-11 45 23.0 3.5
22.9 3.5

9-May-11 46 22.5 7.74 3.3 282.5
22.6 7.70 3.2 281.7

10-May-11 47 22.9 3.7
22.9 3.6

11-May-11 48 22.8 7.74 7.8 277.7 110 128 0.72
sediment ended 22.8 7.83 7.8 281.3

Mean 22.9 7.75 4.4 299 117 134 0.39
Number 101 47 95 23 2 2 3
Max # 23.7 8.06 7.8 317 124 140 0.72
Min# 22.5 7.49 2.4 278 110 128 0.00

Replicate 2 3 7 10 Ammonia Key:
20 day # Surviving 12 12 10 10 MDL = 0.04
Weight-AFDW (mg) 1.10273 1.06083 1.35556 1.33800 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.10273 1.06083 1.10909 1.11500 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 91.7
Avg. Weight-AFDW (mg) 1.21428
Avg. Biomass-AFDW (mg) 1.09691

Replicate 1 4 5 6 8 9 11 12
Number of Pupae and 
Live Emerged at Test 
Termination 11 8 6 11 9 10 12 8
Number of Live 
Emerged 10 8 5 11 9 10 12 7

Partial Life Cycle 
Survival 78.1
Percent Emerged 75.0
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 20% 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

24-Mar-11 0 22.7 7.76 6.4 316.0 124 144 0.54
22.7 7.74 6.3 316.0

25-Mar-11 1 22.7 7.73 6.5
22.9 7.73 6.2

26-Mar-11 2 22.6
22.5

27-Mar-11 3 22.5
22.5

28-Mar-11 4 22.8 7.68 6.1 308.0
22.8 7.69 6.1 308.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.1 7.54 4.3
23.1 7.60 4.3

31-Mar-11 7 23.1 5.4
23.1 5.6

1-Apr-11 8 22.8 7.53 4.6
22.8 7.48 4.4

2-Apr-11 9 23.2 4.3
23.2 5.1

3-Apr-11 10 23.1 4.9
23.1 5.0

4-Apr-11 11 23.0 7.96 5.0 316.0
23.0 7.98 5.7 313.0

5-Apr-11 12 22.8 5.4
22.8 3.6

6-Apr-11 13 23.3 8.03 5.0
23.2 8.02 4.1

7-Apr-11 14 23.1 5.3
23.1 5.0

8-Apr-11 15 23.1 7.93 2.9
23.1 7.90 3.1

9-Apr-11 16 23.3 2.3
23.4 3.5

10-Apr-11 17 23.3 4.5
23.3 4.5

11-Apr-11 18 23.7 8.12 5.1 308.0
23.7 8.13 5.1 307.0

12-Apr-11 19 23.3 5.0
23.5 5.2

13-Apr-11 20 23.0 7.67 3.6 288.2 0.00 U
23.2 7.80 3.2 294.4
23.0 7.69 3.5 289.9
23.1 7.82 3.1 299.9
22.8 7.74 3.0 293.5

14-Apr-11 21 22.9 5.5
22.9 4.3

15-Apr-11 22 22.8 7.78 4.6
22.8 7.82 4.1

16-Apr-11 23 23.2 4.5
23.2 4.0

17-Apr-11 24 22.7 4.3
22.8 4.8

18-Apr-11 25 22.8 7.93 6.7 310.0
22.8 7.81 5.7 311.0

19-Apr-11 26 22.9 5.2
23.0 6.3

20-Apr-11 27 23.2 7.86 5.8
23.1 7.81 5.3

21-Apr-11 28 23.1 5.0
23.1 5.3

22-Apr-11 29 22.8 7.74 5.1
22.7 7.76 4.8

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment Toxicity 
Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 20% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment Toxicity 
Test 

23-Apr-11 30 23.0 4.0
23.0 5.0

24-Apr-11 31 23.0 3.3
23.0 4.1

25-Apr-11 32 22.9 7.75 3.6 302.0
23.0 7.84 3.8 309.0

26-Apr-11 33 23.0 4.0
23.0 3.9

27-Apr-11 34 22.8 7.76 3.6
22.8 7.78 3.5

28-Apr-11 35 22.7 3.6
22.8 3.7

29-Apr-11 36 22.7 7.77 4.0
22.7 7.70 3.6

30-Apr-11 37 23.1 4.8
23.1 4.4

1-May-11 38 23.1 3.9
23.1 3.8

2-May-11 39 22.6 7.75 4.6 285.2
22.6 7.79 4.3 285.4

3-May-11 40 22.5 4.3
22.6 3.8

4-May-11 41 22.8 7.65 3.5
22.8 7.60 3.2

5-May-11 42 22.7 3.9
22.7 3.4

6-May-11 43 23.1 7.76 3.2
23.1 7.78 3.4

7-May-11 44 23.1 3.3
23.0 3.4

8-May-11 45 23.1 3.8
23.0 3.5

9-May-11 46 22.6 7.70 3.0 286.1
22.6 7.71 3.4 281.4

10-May-11 47 22.9 4.2
22.9 3.2

11-May-11 48 23.1 7.63 3.5
23.1 7.62 3.8

12-May-11 49 22.6 2.8
22.8 2.8

13-May-11 50 22.4 7.48 3.0
22.4 7.57 3.6

14-May-11 51 22.4 7.72 4.0 293.7 112 136 0.00 U

Mean 22.9 7.76 4.3 301 118 140 0.18
Number 106 50 100 22 2 2 3
Max # 23.7 8.13 6.7 316 124 144 0.54
Min# 22.4 7.48 2.3 281 112 136 0.00

Replicate 3 4 8 12 Ammonia Key:
20 day # Surviving 12 12 12 12 MDL = 0.04
Weight-AFDW (mg) 0.96917 1.10750 0.97583 1.01167 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.96917 1.10750 0.97583 1.01167 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 100.0
Avg. Weight-AFDW (mg) 1.01604
Avg. Biomass-AFDW (mg) 1.01604

Replicate 1 2 5 6 7 9 10 11
Number of Pupae and 
Live Emerged at Test 
Termination 12 7 11 11 8 8 7 12
Number of Live 
Emerged 12 7 11 11 8 8 7 12

Partial Life Cycle 
Survival 79.2
Percent Emerged 79.2
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 40% 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

24-Mar-11 0 22.4 7.76 6.2 312.0 124 128 0.36
22.5 7.73 6.3 320.0

25-Mar-11 1 22.8 7.73 6.0
22.8 7.72 5.5

26-Mar-11 2 22.5
22.6

27-Mar-11 3 22.5
22.5

28-Mar-11 4 22.8 7.70 6.2 307.0
22.8 7.74 6.4 305.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.1 7.53 4.3
23.1 7.55 4.1

31-Mar-11 7 23.1 5.0
23.0 5.3

1-Apr-11 8 22.8 7.54 4.5
22.8 7.58 4.5

2-Apr-11 9 23.3 4.0
23.3 4.9

3-Apr-11 10 23.1 4.4
23.1 5.7

4-Apr-11 11 23.0 7.94 5.2 313.0
23.0 7.82 4.3 314.0

5-Apr-11 12 22.9 5.5
22.9 5.2

6-Apr-11 13 23.2 7.92 4.1
23.2 8.04 5.1

7-Apr-11 14 23.1 3.9
23.1 3.7

8-Apr-11 15 22.9 7.64 3.2
22.9 7.67 3.0

9-Apr-11 16 23.4 3.5
23.4 4.3

10-Apr-11 17 23.2 4.7
23.2 4.6

11-Apr-11 18 23.7 8.06 5.7 303.0
23.7 8.04 5.5 305.0

12-Apr-11 19 23.4 4.9
23.4 5.0

13-Apr-11 20 22.8 7.77 3.2 295.3 0.00 U
23.0 7.68 3.5 285.7
23.0 7.85 3.6 296.1
23.0 7.66 3.5 287.6

14-Apr-11 21 22.8 4.5
22.9 4.8

15-Apr-11 22 22.8 7.78 4.2
22.8 7.73 4.0

16-Apr-11 23 23.1 4.3
23.2 3.8

17-Apr-11 24 22.8 5.4
22.8 4.9

18-Apr-11 25 22.8 7.93 6.7 314.0
22.8 7.80 6.2 310.0

19-Apr-11 26 22.8 5.4
22.9 4.5

20-Apr-11 27 23.1 7.75 5.3
23.2 7.75 4.9

21-Apr-11 28 23.1 5.1
23.1 5.5

22-Apr-11 29 22.7 7.78 4.9
22.7 7.64 4.2

23-Apr-11 30 23.0 3.8

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 40% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.9 4.6
24-Apr-11 31 23.0 3.9

23.0 3.8
25-Apr-11 32 23.0 7.79 3.9 306.0

23.0 7.86 4.4 307.0
26-Apr-11 33 23.0 4.0

23.1 4.3
27-Apr-11 34 22.7 7.67 3.3

22.8 7.77 4.1
28-Apr-11 35 22.7 3.8

22.7 4.0
29-Apr-11 36 22.6 7.78 4.2

22.6 7.73 4.1
30-Apr-11 37 23.1 5.3

23.1 4.5
1-May-11 38 23.1 3.6

23.1 3.9
2-May-11 39 22.8 7.75 3.9 285.9

22.8 7.71 3.9 279.4
3-May-11 40 22.5 3.6

22.5 3.9
4-May-11 41 22.8 7.62 3.6

22.7 7.69 3.9
5-May-11 42 22.7 4.0

22.7 4.2
6-May-11 43 23.1 7.73 3.2

23.1 7.78 3.9
7-May-11 44 23.0 3.4

23.0 4.0
8-May-11 45 23.0 3.4

23.0 4.0
9-May-11 46 22.5 7.68 3.0 277.5

22.5 7.71 4.2 278.8
10-May-11 47 22.9 3.2

22.9 4.0
11-May-11 48 22.9 7.87 4.3 282.1 110 136 0.00 U

sediment ended 23.1 7.80 3.9 269.6

Mean 22.9 7.76 4.4 298 117 132 0.12
Number 100 46 94 22 2 2 3
Max # 23.7 8.06 6.7 320 124 136 0.36
Min# 22.4 7.53 3.0 270 110 128 0.00

Replicate 1 3 4 5 Ammonia Key:
20 days # Surviving 12 12 11 12 MDL = 0.04
Weight-AFDW (mg) 1.32417 0.89917 1.31727 1.01250 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.32417 0.89917 1.20750 1.01250 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 97.9 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.13828
Avg. Biomass-AFDW (mg) 1.11084

Replicate 2 6 7 8 9 10 11 12
Number of Pupae and 
Live Emerged at Test 
Termination 10 10 10 8 4 11 12 12
Number of Live 
Emerged 10 10 10 8 3 11 12 12

Partial Life Cycle 
Survival 80.2
Percent Emerged 79.2
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 60% 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

24-Mar-11 0 22.6 7.75 6.3 312.0 120 140 0.24
22.7 7.73 6.3 312.0

25-Mar-11 1 22.7 7.70 5.6
22.7 7.71 5.7

26-Mar-11 2 22.5
22.5

27-Mar-11 3 22.5
22.5

28-Mar-11 4 22.7 7.69 6.0 297.0
22.8 7.71 6.0 305.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.1 7.58 4.3
23.1 7.57 4.2

31-Mar-11 7 23.0 5.6
23.0 5.2

1-Apr-11 8 22.8 7.57 4.7
22.8 7.59 4.5

2-Apr-11 9 23.2 3.4
23.2 4.5

3-Apr-11 10 23.1 5.0
23.1 5.0

4-Apr-11 11 23.0 7.74 4.4 309.0
23.0 7.83 5.5 313.0

5-Apr-11 12 22.9 4.8
22.8 5.0

6-Apr-11 13 23.2 7.96 4.9
23.2 7.84 3.8

7-Apr-11 14 23.1 4.0
23.0 5.4

8-Apr-11 15 22.9 7.69 2.8
22.9 7.65 2.5

9-Apr-11 16 23.3 3.0
23.3 2.4

10-Apr-11 17 23.2 4.8
23.2 4.9

11-Apr-11 18 23.6 8.01 5.3 305.0
23.6 7.97 5.1 302.0

12-Apr-11 19 23.4 3.8
23.4 4.6

13-Apr-11 20 22.8 7.68 3.6 287.6 0.00 U
22.8 7.84 4.3 283.7
22.9 7.64 3.6 289.5
22.9 7.75 3.6 285.9
22.7 7.82 3.6 290.8
23.0 7.80 3.6 289.8

14-Apr-11 21 22.9 4.3
22.9 3.3

15-Apr-11 22 22.8 7.74 4.2
22.8 7.71 3.7

16-Apr-11 23 23.2 5.7
23.1 4.0

17-Apr-11 24 22.6 4.2
22.8 3.9

18-Apr-11 25 22.8 7.68 4.5 312.0
22.8 7.80 5.4 313.0

19-Apr-11 26 23.0 4.5
23.0 5.2

20-Apr-11 27 23.1 7.52 4.7
23.1 7.73 3.5

21-Apr-11 28 23.1 4.9
23.1 4.5

22-Apr-11 29 22.9 7.67 4.4

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 60% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.7 7.70 4.1
23-Apr-11 30 23.1 4.5

22.9 4.5
24-Apr-11 31 22.9 2.8

22.8 3.4
25-Apr-11 32 23.1 7.85 4.5 303.0

23.1 7.77 3.9 300.0
26-Apr-11 33 23.0 3.5

23.0 4.2
27-Apr-11 34 22.8 7.73 3.6

22.8 7.72 4.0
28-Apr-11 35 22.7 3.9

22.7 2.6
29-Apr-11 36 22.8 7.72 4.1

22.7 7.71 3.8
30-Apr-11 37 23.0 5.0

23.0 4.0
1-May-11 38 23.0 2.8

23.0 4.2
2-May-11 39 22.7 7.71 4.0 285.4

22.7 7.68 3.4 282.0
3-May-11 40 22.5 3.6

22.5 4.8
4-May-11 41 22.7 7.65 3.1

22.7 7.58 3.6
5-May-11 42 22.7 3.6

22.7 3.9
6-May-11 43 23.1 7.81 3.7

23.1 7.77 3.4
7-May-11 44 22.8 3.6

22.9 4.5
8-May-11 45 23.0 3.4

23.0 3.8
9-May-11 46 22.9 7.45 4.0 279.9 112 140 0.01 U

sediment ended 23.0 7.57 3.7 277.2

Mean 22.9 7.72 4.2 297 116 140 0.08
Number 98 46 92 22 2 2 3
Max # 23.6 8.01 6.3 313 120 140 0.24
Min# 22.5 7.45 2.4 277 112 140 0.00

Replicate 4 9 11 12 Ammonia Key:
20 days # Surviving 10 12 12 12 MDL = 0.04
Weight-AFDW (mg) 1.12556 1.15417 0.98917 1.00750 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.92091 1.15417 0.98917 1.00750 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 95.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.06910
Avg. Biomass-AFDW (mg) 1.01794

Replicate 1 2 3 5 6 7 8 10
Number of Pupae and 
Live Emerged at Test 
Termination 12 8 10 9 5 10 11 9
Number of Live 
Emerged 12 6 8 9 5 8 11 8

Partial Life Cycle 
Survival 77.1
Percent Emerged 69.8
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 80% 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

24-Mar-11 0 22.8 7.75 6.3 306.0 118 140 0.19
22.8 7.76 6.5 306.0

25-Mar-11 1 22.7 7.71 5.8
22.6 7.73 5.6

26-Mar-11 2 22.5
22.5

27-Mar-11 3 22.4
22.4

28-Mar-11 4 22.7 7.73 6.2 306.0
22.7 7.68 6.2 306.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.1 7.57 4.0
23.1 7.57 4.4

31-Mar-11 7 23.0 5.5
22.9 5.5

1-Apr-11 8 22.8 7.56 4.6
22.8 7.60 4.4

2-Apr-11 9 23.2 3.5
23.3 4.2

3-Apr-11 10 23.1 5.4
23.1 5.1

4-Apr-11 11 22.8 7.77 4.1 310.0
22.8 7.87 5.2 307.0

5-Apr-11 12 22.8 4.3
22.8 3.9

6-Apr-11 13 23.2 7.81 4.3
23.2 7.73 3.8

7-Apr-11 14 23.0 3.5
23.0 3.5

8-Apr-11 15 22.9 7.72 3.3
22.9 7.73 3.1

9-Apr-11 16 23.3 2.7
23.3 2.0

10-Apr-11 17 23.1 4.1
23.1 4.1

11-Apr-11 18 23.6 7.87 5.0 299.5
23.6 7.98 5.3 301.0

12-Apr-11 19 23.2 4.5
23.3 5.0

13-Apr-11 20 22.6 7.66 2.7 284.6 0.00 U
22.8 7.67 3.8 279.1
22.6 7.76 3.7 288.9
22.8 7.68 3.7 281.7
22.6 7.65 3.3 284.4

14-Apr-11 21 22.9 3.5
22.9 4.0

15-Apr-11 22 22.9 7.65 4.2
23.0 7.70 3.6

16-Apr-11 23 23.0 5.4
23.1 5.6

17-Apr-11 24 22.5 4.0
22.6 3.9

18-Apr-11 25 22.7 7.85 5.9 311.0
22.7 7.74 4.8 314.0

19-Apr-11 26 22.7 4.2
22.8 5.0

20-Apr-11 27 22.6 7.66 4.1
22.8 7.68 4.1

21-Apr-11 28 22.9 3.5
22.9 4.8

22-Apr-11 29 22.7 7.71 4.7
22.7 7.74 4.5

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 80% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23-Apr-11 30 22.8 3.2
22.8 4.2

24-Apr-11 31 22.8 3.1
22.8 3.5

25-Apr-11 32 22.8 7.72 3.5 301.0
22.9 7.88 4.6 301.0

26-Apr-11 33 22.8 4.0
22.9 4.0

27-Apr-11 34 22.8 7.67 3.5
22.8 7.66 3.5

28-Apr-11 35 22.7 5.0
22.7 3.4

29-Apr-11 36 22.6 7.69 4.0
22.7 7.72 4.2

30-Apr-11 37 23.1 4.6
23.0 4.5

1-May-11 38 22.9 3.7
23.1 3.6

2-May-11 39 22.7 7.73 4.1 283.1
22.7 7.71 4.2 279.7

3-May-11 40 22.0 4.6
22.0 3.7

4-May-11 41 22.7 7.58 3.7
22.7 7.64 3.5

5-May-11 42 22.6 3.5
22.6 3.7

6-May-11 43 23.0 7.73 3.2
23.0 7.75 3.4

7-May-11 44 22.6 3.6
22.6 3.9

8-May-11 45 22.7 3.7
22.7 3.6

9-May-11 46 22.3 7.72 4.4 277.6
22.4 7.74 3.8 278.5

10-May-11 47 22.9 3.4
22.9 3.7

11-May-11 48 23.0 7.65 3.9
23.1 7.64 3.3

12-May-11 49 23.1 7.54 4.5 276.9 110 132 0.04 J
sediment ended 23.1 7.69 4.0 277.4

Mean 22.8 7.71 4.2 294 114 136 0.08
Number 103 49 97 23 2 2 3
Max # 23.6 7.98 6.5 314 118 140 0.19
Min# 22.0 7.54 2.0 277 110 132 0.00

Replicate 1 4 5 12 Ammonia Key:
20 days # Surviving 12 11 12 12 MDL = 0.04
Weight-AFDW (mg) 1.37083 1.21364 1.00750 1.20833 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.37083 1.11250 1.00750 1.20833 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 97.9
Avg. Weight-AFDW (mg) 1.20008
Avg. Biomass-AFDW (mg) 1.17479

Replicate 2 3 6 7 8 9 10 11
Number of Pupae and 
Live Emerged at Test 
Termination 12 8 9 11 6 10 9 7
Number of Live 
Emerged 12 8 9 10 6 10 9 6

Partial Life Cycle 
Survival 75.0
Percent Emerged 72.9

Page 97 of 438



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 100% 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

24-Mar-11 0 22.6 7.74 6.5 305.0 116 144 0.14
22.6 7.76 6.6 302.0

25-Mar-11 1 22.6 7.70 5.5
22.6 7.70 5.7

26-Mar-11 2 22.3
22.3

27-Mar-11 3 22.3
22.3

28-Mar-11 4 22.6 7.70 6.2 303.0
22.6 7.69 6.4 300.0

29-Mar-11 5 23.1
23.1

30-Mar-11 6 23.1 7.64 5.9
23.1 7.65 4.9

31-Mar-11 7 22.9 5.4
22.9 4.9

1-Apr-11 8 22.7 7.61 4.0
22.7 7.48 4.5

2-Apr-11 9 23.2 3.9
23.2 3.8

3-Apr-11 10 23.1 6.3
23.1 5.6

4-Apr-11 11 22.8 7.77 4.3 305.0
22.8 7.78 4.8 306.0

5-Apr-11 12 22.7 4.1
22.7 4.2

6-Apr-11 13 23.2 7.92 5.1
23.2 7.81 4.1

7-Apr-11 14 23.0 4.4
23.0 4.9

8-Apr-11 15 22.9 7.80 4.5
22.9 7.71 4.9

9-Apr-11 16 23.3 3.8
23.3 2.6

10-Apr-11 17 23.1 4.4
23.1 4.6

11-Apr-11 18 23.4 7.92 5.0 299.3
23.4 7.85 4.9 299.5

12-Apr-11 19 23.1 5.2
23.1 5.0

13-Apr-11 20 22.6 7.73 4.2 279.9 0.00 U
22.6 7.65 3.9 275.8
22.7 7.69 3.7 278.1
22.7 7.70 3.9 276.0

14-Apr-11 21 22.9 3.8
22.9 4.4

15-Apr-11 22 22.9 7.67 4.2
22.9 7.70 4.7

16-Apr-11 23 23.0 4.5
23.0 4.5

17-Apr-11 24 22.3 6.1
22.4 4.5

18-Apr-11 25 22.7 7.74 6.2 305.0
22.6 7.79 4.7 304.0

19-Apr-11 26 22.6 4.0
22.7 5.5

20-Apr-11 27 22.6 7.67 4.2
22.7 7.66 3.8

21-Apr-11 28 22.9 3.4
22.9 3.8

22-Apr-11 29 22.8 7.63 4.0
22.7 7.68 4.5

23-Apr-11 30 22.7 3.9

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 2.0 (GLC No. 8891)   Concentration: 100% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.7 3.8
24-Apr-11 31 22.8 3.8

22.8 3.2
25-Apr-11 32 22.8 7.78 3.6 301.0

22.8 7.70 3.2 299.7
26-Apr-11 33 22.8 3.6

22.8 3.0
27-Apr-11 34 22.7 7.60 3.0

22.7 7.71 4.0
28-Apr-11 35 22.6 4.8

22.6 4.2
29-Apr-11 36 22.6 7.65 3.5

22.6 7.67 3.4
30-Apr-11 37 23.1 5.1

23.1 3.5
1-May-11 38 23.0 3.7

23.1 4.0
2-May-11 39 22.6 7.75 4.4 279.7

22.6 7.70 4.3 276.4
3-May-11 40 22.0 4.0

22.0 4.2
4-May-11 41 22.5 7.65 3.3

22.5 7.64 3.8
5-May-11 42 22.6 4.3

22.6 4.4
6-May-11 43 22.9 7.77 3.9

22.9 7.72 3.4
7-May-11 44 22.4 3.7

22.5 4.4
8-May-11 45 22.8 4.0

22.7 4.0
9-May-11 46 23.0 7.61 4.0 277.2 110 132 0.00 U

sediment ended 23.0 7.58 3.7 274.1

Mean 22.8 7.71 4.4 292 113 138 0.05
Number 96 44 90 20 2 2 3
Max # 23.4 7.92 6.6 306 116 144 0.14
Min# 22.0 7.48 2.6 274 110 132 0.00

Replicate 3 5 6 10 Ammonia Key:
20 days # Surviving 9 11 11 12 MDL = 0.04
Weight-AFDW (mg) 1.48875 0.69363 1.26000 1.39500 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.08273 0.63583 1.14545 1.39500 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 89.6 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.20935
Avg. Biomass-AFDW (mg) 1.06475

Replicate 1 2 4 7 8 9 11 12
Number of Pupae and 
Live Emerged at Test 
Termination 10 8 9 10 7 8 11 8
Number of Live 
Emerged 10 8 9 10 7 8 11 8

Partial Life Cycle 
Survival 74.0
Percent Emerged 74.0
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 10% 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

24-Mar-11 0 22.0 7.83 6.7 322.0 128 140 0.60
22.0 7.86 6.6 333.0

25-Mar-11 1 22.8 7.83 6.7
22.9 7.84 6.2

26-Mar-11 2 22.8
22.8

27-Mar-11 3 22.7
22.8

28-Mar-11 4 22.9 7.68 6.0 310.0
22.9 7.73 6.2 307.0

29-Mar-11 5 22.9
22.9

30-Mar-11 6 22.6 7.60 4.8
22.6 7.60 4.2

31-Mar-11 7 22.9 5.0
22.8 4.9

1-Apr-11 8 22.7 7.57 4.0
22.7 7.61 4.1

2-Apr-11 9 22.7 4.7
22.7 5.4

3-Apr-11 10 22.7 6.1
22.7 6.2

4-Apr-11 11 23.0 8.11 6.0 320.0
23.0 8.05 5.4 318.0

5-Apr-11 12 22.9 4.2
22.9 4.1

6-Apr-11 13 23.2 7.98 2.8
23.2 8.14 4.7

7-Apr-11 14 23.0 5.4
23.1 2.9

8-Apr-11 15 23.0 7.97 3.3
23.0 8.00 3.4

9-Apr-11 16 23.2 2.5
23.2 3.0

10-Apr-11 17 23.1 4.0
23.2 4.1

11-Apr-11 18 23.7 8.02 5.1 306.0
23.6 8.01 4.1 309.0

12-Apr-11 19 23.4 6.0
23.3 6.1

13-Apr-11 20 22.6 7.73 4.5 292.6 0.01 U
22.7 7.97 4.3 295.7
22.8 8.01 4.7 310.0
22.7 7.87 4.3 294.7

14-Apr-11 21 22.9 3.9
22.9 4.1

15-Apr-11 22 23.0 7.62 4.1
23.1 7.70 4.4

16-Apr-11 23 23.0 4.6
23.0 3.9

17-Apr-11 24 22.6 6.0
22.7 6.2

18-Apr-11 25 22.7 7.84 6.7 326.0
22.7 7.90 6.3 323.0

19-Apr-11 26 22.7 4.4
22.8 4.0

20-Apr-11 27 23.0 7.80 5.2
23.0 7.80 4.9

21-Apr-11 28 23.1 5.4
23.1 5.9

22-Apr-11 29 22.6 7.63 3.0
22.6 7.82 4.6

23-Apr-11 30 22.9 5.0

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 10% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.0 4.1
24-Apr-11 31 23.2 4.7

23.2 4.7
25-Apr-11 32 23.0 7.90 4.9 304.0

23.0 7.86 4.0 306.0
26-Apr-11 33 23.0 4.7

23.0 5.2
27-Apr-11 34 22.8 7.79 4.3

22.8 7.75 3.8
28-Apr-11 35 22.7 4.0

22.8 3.8
29-Apr-11 36 22.8 7.71 4.2

22.8 7.80 4.0
30-Apr-11 37 23.0 4.0

23.0 4.2
1-May-11 38 22.9 3.6

23.0 3.1
2-May-11 39 22.6 7.72 3.8 285.4

22.6 4.2 286.1
3-May-11 40 22.8 4.2

22.8 4.1
4-May-11 41 23.0 7.76 3.2

23.0 7.69 3.1
5-May-11 42 22.7 3.4

22.7 3.7
6-May-11 43 22.9 7.70 3.0

22.9 7.80 3.3
7-May-11 44 22.8 3.1

22.8 3.3
8-May-11 45 22.9 3.2

22.9 3.3
9-May-11 46 22.3 7.62 2.9 280.6

22.3 7.74 3.2 289.9
10-May-11 47 22.7 7.62 4.0 289.0 110 140 0.02 U

sediment ended 22.7 7.60 3.9 276.2

Mean 22.9 7.80 4.5 304 119 140 0.21
Number 98 45 92 22 2 2 3
Max # 23.7 8.14 6.7 333 128 140 0.60
Min# 22.0 7.57 2.5 276 110 140 0.01

Replicate 1 3 9 10 Ammonia Key:
20 days # Surviving 12 12 7 9 MDL = 0.04
Weight-AFDW (mg) 0.74917 0.82417 1.98000 1.52250 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.74917 0.82417 0.99000 1.10727 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 83.3 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.26896
Avg. Biomass-AFDW (mg) 0.91765

Replicate 2 4 5 6 7 8 11 12
Number of Pupae and 
Live Emerged at Test 
Termination 10 10 9 6 9 11 11 6
Number of Live 
Emerged 10 8 9 6 8 11 10 6

Partial Life Cycle 
Survival 75.0
Percent Emerged 70.8
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 20% 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

24-Mar-11 0 22.0 7.90 6.9 318.0 130 140 0.64
22.0 7.83 7.0 322.0

25-Mar-11 1 22.9 7.81 6.0
23.0 7.86 6.5

26-Mar-11 2 22.8
22.8

27-Mar-11 3 22.8
22.8

28-Mar-11 4 22.9 7.74 6.2 310.0
22.9 7.73 6.3 309.0

29-Mar-11 5 22.9
22.9

30-Mar-11 6 22.6 7.59 4.4
22.6 7.61 4.9

31-Mar-11 7 22.9 5.2
22.8 5.4

1-Apr-11 8 22.8 7.61 4.2
22.7 7.66 4.8

2-Apr-11 9 22.7 3.4
22.7 3.7

3-Apr-11 10 22.7 6.1
22.8 6.0

4-Apr-11 11 23.0 7.96 3.9 327.0
23.0 8.10 4.1 327.0

5-Apr-11 12 22.9 3.5
22.9 3.6

6-Apr-11 13 23.2 8.14 4.3
23.2 8.06 3.2

7-Apr-11 14 23.0 3.1
23.0 2.8

8-Apr-11 15 23.0 8.10 4.7
23.0 8.02 4.1

9-Apr-11 16 23.2 2.5
23.6 2.3

10-Apr-11 17 23.2 3.8
23.2 3.4

11-Apr-11 18 23.6 8.06 4.6 309.0 0.02 U
23.6 7.91 4.1 308.0

12-Apr-11 19 23.2 5.0
23.3 4.5

13-Apr-11 20 22.6 7.89 3.8 298.1
22.7 7.75 3.2 298.8
22.7 7.81 3.9 294.1
22.7 7.88 4.0 296.3

14-Apr-11 21 22.9 5.2
22.9 4.0

15-Apr-11 22 23.1 7.74 4.4
23.1 7.67 4.7

16-Apr-11 23 23.0 3.5
23.0 3.9

17-Apr-11 24 22.5 5.3
22.6 4.2

18-Apr-11 25 22.7 7.88 4.9 326.0
22.7 7.84 5.5 319.0

19-Apr-11 26 23.1 4.6
23.0 4.0

20-Apr-11 27 23.0 7.81 5.8
23.0 7.87 5.8

21-Apr-11 28 23.1 5.0
23.1 6.0

22-Apr-11 29 22.7 7.76 4.4
22.7 7.87 3.8

23-Apr-11 30 23.0 4.1

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 20% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.1 4.3
24-Apr-11 31 23.2 3.1

23.2 3.6
25-Apr-11 32 23.0 7.86 4.4 306.0

23.0 7.95 4.6 306.0
26-Apr-11 33 23.0 4.5

23.0 4.4
27-Apr-11 34 23.0 7.74 3.6

23.0 7.70 3.4
28-Apr-11 35 22.8 3.9

22.8 3.9
29-Apr-11 36 22.9 7.85 4.6

22.8 7.78 4.0
30-Apr-11 37 23.0 4.3

23.0 4.5
1-May-11 38 22.9 3.4

22.9 3.8
2-May-11 39 22.6 7.76 4.1 284.5

22.6 7.75 4.1 280.9
3-May-11 40 22.8 3.5

22.8 4.0
4-May-11 41 23.0 7.70 3.5

23.0 7.76 3.7
5-May-11 42 22.7 3.7

22.7 3.4
6-May-11 43 22.9 7.73 3.2

22.9 7.79 3.6
7-May-11 44 22.9 3.4

22.9 3.9
8-May-11 45 23.0 3.4

23.0 3.7
9-May-11 46 22.3 7.57 3.4 281.0

22.3 7.72 3.3 284.9
10-May-11 47 22.7 3.5

22.7 3.4
11-May-11 48 22.8 7.65 2.9

22.8 7.61 2.9
12-May-11 49 23.1 7.66 4.0 279.7 110 136 0.14

sedimnet ended 23.1 7.71 3.7 281.1

Mean 22.9 7.81 4.2 303 120 138 0.26
Number 102 48 96 22 2 2 3
Max # 23.6 8.14 7.0 327 130 140 0.64
Min# 22.0 7.57 2.3 280 110 136 0.02

Replicate 1 5 10 12 Ammonia Key:
20 days # Surviving 8 7 11 10 MDL = 0.04
Weight-AFDW (mg) 1.39333 2.30800 1.05636 1.53000 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.83600 1.15400 0.96833 1.25182 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 75.0 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.57192
Avg. Biomass-AFDW (mg) 1.05254

Replicate 2 3 4 6 7 8 9 11
Number of Pupae and 
Live Emerged at Test 
Termination 9 9 10 7 8 8 8 10
Number of Live 
Emerged 7 8 10 7 7 8 8 9

Partial Life Cycle 
Survival 71.9
Percent Emerged 66.7

* Data error found and corrected
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 40% 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

24-Mar-11 0 22.0 7.79 6.7 322.0 150 152 0.61
22.0 7.79 6.7 324.0

25-Mar-11 1 23.0 7.76 5.7
23.0 7.79 6.4

26-Mar-11 2 22.8
22.8

27-Mar-11 3 22.7
22.8

28-Mar-11 4 22.9 7.72 6.1 312.0
22.9 7.71 6.4 312.0

29-Mar-11 5 22.9
22.9

30-Mar-11 6 22.6 7.59 4.7
22.6 7.66 4.4

31-Mar-11 7 22.8 5.4
22.8 5.4

1-Apr-11 8 22.8 7.63 4.1
22.8 7.69 4.3

2-Apr-11 9 22.7 4.8
22.7 3.5

3-Apr-11 10 22.8 5.7
22.8 5.4

4-Apr-11 11 23.0 8.10 4.1 328.0
23.1 8.21 5.2 328.0

5-Apr-11 12 22.9 4.0
23.0 3.2

6-Apr-11 13 23.2 8.10 3.7
23.2 8.05 3.1

7-Apr-11 14 23.0 2.9
23.0 3.3

8-Apr-11 15 23.0 8.09 3.3
23.0 8.04 4.7

9-Apr-11 16 23.2 2.3
23.4 2.0

10-Apr-11 17 23.1 4.2
23.1 3.2

11-Apr-11 18 23.6 8.01 4.9 310.0
23.6 8.03 4.7 308.0

12-Apr-11 19 23.2 4.9
23.3 4.5

13-Apr-11 20 23.0 7.69 3.8 312.0 0.01 U
22.9 7.82 3.7 295.9
22.8 7.68 2.8 292.2
22.8 7.71 3.1 294.6

14-Apr-11 21 22.9 4.7
22.9 4.0

15-Apr-11 22 22.9 7.77 4.1
23.1 7.69 4.0

16-Apr-11 23 23.0 4.3
23.1 3.0

17-Apr-11 24 22.6 4.4
22.6 5.5

18-Apr-11 25 22.8 7.76 4.6 322.0
22.8 7.84 5.7 323.0

19-Apr-11 26 22.8 4.5
23.0 4.0

20-Apr-11 27 22.9 7.85 5.6
23.0 7.90 5.0

21-Apr-11 28 23.1 4.7
23.1 6.2

22-Apr-11 29 22.6 7.77 3.9
22.6 7.74 3.2

23-Apr-11 30 23.1 5.2

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 40% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.0 4.1
24-Apr-11 31 23.2 4.0

23.2 3.4
25-Apr-11 32 23.0 7.95 4.2 307.0

23.0 7.86 4.1 304.0
26-Apr-11 33 23.0 4.9

23.0 4.0
27-Apr-11 34 22.8 7.73 2.9

22.8 7.78 3.4
28-Apr-11 35 23.0 4.4

23.0 3.2
29-Apr-11 36 22.9 7.73 3.4

22.9 7.76 3.5
30-Apr-11 37 23.2 4.3

23.2 4.6
1-May-11 38 22.8 4.0

22.8 3.7
2-May-11 39 22.6 7.85 4.3 286.9

22.6 7.89 4.4 289.0
3-May-11 40 23.0 4.7

23.0 4.4
4-May-11 41 23.0 7.69 3.3

22.9 7.63 3.3
5-May-11 42 22.7 3.4

22.7 3.1
6-May-11 43 22.9 7.87 3.9

22.9 7.82 2.9
7-May-11 44 23.0 4.3

22.9 3.5
8-May-11 45 23.0 3.4

23.0 3.0
9-May-11 46 23.1 7.59 3.7 278.2 90 124 0.02 U

sediment ended 23.1 7.64 3.9 277.7

Mean 22.9 7.81 4.2 306 120 138 0.21
Number 96 44 90 20 2 2 3
Max # 23.6 8.21 6.7 328 150 152 0.61
Min# 22.0 7.59 2.0 278 90 124 0.01

Replicate 5 9 10 11 Ammonia Key:
20 days # Surviving 9 11 12 12 MDL = 0.04
Weight-AFDW (mg) 1.49000 1.19455 1.12083 0.74917 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.08364 1.09500 1.12083 0.74917 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 91.7 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.13864
Avg. Biomass-AFDW (mg) 1.01216

Replicate 1 2 3 4 6 7 8 12
Number of Pupae and 
Live Emerged at Test 
Termination 9 11 9 11 8 6 10 11
Number of Live 
Emerged 8 11 9 9 8 6 9 9

Partial Life Cycle 
Survival 78.1
Percent Emerged 71.9

Page 105 of 438



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 60% 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

24-Mar-11 0 22.1 7.76 6.7 320.0 134 152.00 0.58
22.1 7.70 6.5 321.0

25-Mar-11 1 23.0 7.78 6.2
23.1 7.77 6.2

26-Mar-11 2 22.8
22.7

27-Mar-11 3 22.7
23.0

28-Mar-11 4 22.9 7.70 6.0 312.0
22.9 7.71 6.4 311.0

29-Mar-11 5 22.9
22.9

30-Mar-11 6 22.6 7.63 4.7
22.6 7.68 3.9

31-Mar-11 7 22.7 5.5
22.6 5.4

1-Apr-11 8 22.7 7.77 4.0
22.8 7.69 4.0

2-Apr-11 9 22.7 3.3
22.7 3.7

3-Apr-11 10 22.8 4.7
22.8 5.2

4-Apr-11 11 23.1 8.17 4.8 330.0
23.0 8.15 3.9 334.0

5-Apr-11 12 23.0 4.0
23.1 4.5

6-Apr-11 13 23.2 8.12 4.2
23.2 8.11 3.4

7-Apr-11 14 23.0 3.1
23.0 2.8

8-Apr-11 15 23.0 7.97 3.4
23.0 8.12 5.3

9-Apr-11 16 23.6 2.8
23.5 2.1

10-Apr-11 17 23.2 3.8
23.2 4.0

11-Apr-11 18 23.7 8.00 4.6 312.0
23.6 7.93 4.6 309.0

12-Apr-11 19 23.3 5.0
23.3 4.1

13-Apr-11 20 22.8 7.89 4.3 299.5 0.01 U
22.8 7.81 3.6 295.2
22.7 7.90 4.1 281.4
22.8 7.73 2.7 296.9

14-Apr-11 21 22.9 3.7
22.9 4.0

15-Apr-11 22 23.1 7.69 4.2
23.1 7.66 3.6

16-Apr-11 23 23.0 4.5
23.1 4.7

17-Apr-11 24 22.5 4.1
22.6 4.4

18-Apr-11 25 22.8 7.94 4.6 332.0
22.8 7.82 4.3 325.0

19-Apr-11 26 23.0 3.4
23.0 3.7

20-Apr-11 27 22.9 7.80 4.5
22.9 7.83 4.5

21-Apr-11 28 23.1 5.5
23.1 5.6

22-Apr-11 29 22.7 7.66 3.3
22.7 7.78 3.2

23-Apr-11 30 22.9 3.1

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 60% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.0 3.4
24-Apr-11 31 23.1 3.2

23.2 2.6
25-Apr-11 32 23.0 7.84 4.0 304.0

23.0 7.87 3.8 309.0
26-Apr-11 33 23.0 3.9

23.0 3.8
27-Apr-11 34 22.8 7.68 3.2

22.8 7.74 3.0
28-Apr-11 35 23.0 4.2

22.9 3.8
29-Apr-11 36 22.9 7.74 4.5

22.9 7.84 3.7
30-Apr-11 37 23.2 3.4

23.2 3.4
1-May-11 38 22.9 3.5

22.8 3.3
2-May-11 39 22.6 7.76 3.4 284.0

22.6 7.74 4.2 280.9
3-May-11 40 22.9 3.7

22.9 4.3
4-May-11 41 22.9 7.65 3.8

22.9 7.68 3.4
5-May-11 42 22.6 2.8

22.6 3.0
6-May-11 43 23.0 7.81 3.0

23.0 7.81 3.4
7-May-11 44 23.0 3.7

22.9 3.7
8-May-11 45 23.1 2.9

23.0 3.3
9-May-11 46 22.3 7.74 3.4 283.4

22.3 7.72 3.4 282.0
10-May-11 47 22.7 7.69 4.0 277.1 108 132.00 0.05 J

sediment ended 22.7 7.66 4.0 279.9

Mean 22.9 7.81 4.0 304 121 142 0.22
Number 98 46 92 22 2 2 3
Max # 23.7 8.17 6.7 334 134 152 0.58
Min# 22.1 7.63 2.1 277 108 132 0.01

Replicate 3 4 9 10 Ammonia Key:
20 days # Surviving 9 10 11 12 MDL = 0.04
Weight-AFDW (mg) 1.40125 1.16300 1.20909 1.30667 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.01909 0.96917 1.10833 1.30667 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 87.5 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.27000
Avg. Biomass-AFDW (mg) 1.10082

Replicate 1 2 5 6 7 8 11 12
Number of Pupae and 
Live Emerged at Test 
Termination 8 9 9 8 7 11 7 11
Number of Live 
Emerged 8 8 9 7 6 11 7 11

Partial Life Cycle 
Survival 72.9
Percent Emerged 69.8
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 80% 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

24-Mar-11 0 22.1 7.78 6.2 323.0 138 152 0.70
22.1 7.76 6.5 328.0 136 148 0.69

25-Mar-11 1 23.2 7.74 5.7
23.1 7.74 5.9

26-Mar-11 2 22.8
22.8

27-Mar-11 3 23.0
22.9

28-Mar-11 4 22.8 7.69 6.1 330.0
22.9 7.67 5.7 329.0

29-Mar-11 5 22.9
22.9

30-Mar-11 6 22.6 7.62 3.7
22.6 7.61 4.0

31-Mar-11 7 22.6 6.0
22.7 5.8

1-Apr-11 8 22.7 7.75 4.4
22.7 7.76 4.6

2-Apr-11 9 22.7 5.1
22.7 4.4

3-Apr-11 10 22.8 5.0
22.8 6.3

4-Apr-11 11 23.0 8.03 4.1 335.0
22.9 8.06 4.1 339.0

5-Apr-11 12 23.0 3.3
23.0 3.4

6-Apr-11 13 23.2 8.06 3.9
23.2 8.06 3.0

7-Apr-11 14 23.1 2.6
23.1 2.6

8-Apr-11 15 23.0 7.97 3.5
23.0 7.99 4.2

9-Apr-11 16 23.5 2.0
23.6 2.0

10-Apr-11 17 23.2 3.0
23.1 3.1

11-Apr-11 18 23.6 7.89 3.8 310.0
23.6 7.90 3.7 308.0

12-Apr-11 19 23.3 4.5
23.4 3.5

13-Apr-11 20 22.8 7.76 2.5 303.0 0.02 U
22.9 7.74 2.2 302.0
22.7 7.84 3.7 298.2
22.8 7.80 4.1 293.7

14-Apr-11 21 22.9 3.2
22.9 2.9

15-Apr-11 22 23.1 7.71 3.2
23.1 7.74 3.5

16-Apr-11 23 23.1 4.5
23.2 5.0

17-Apr-11 24 22.5 3.6
22.6 3.2

18-Apr-11 25 22.8 7.78 4.9 318.0
22.8 7.84 3.8 334.0

19-Apr-11 26 22.7 3.1
22.8 3.3

20-Apr-11 27 23.0 7.69 4.1
23.0 7.63 3.4

21-Apr-11 28 23.1 3.8
23.1 4.4

22-Apr-11 29 22.7 7.74 4.0
22.7 7.85 3.4

23-Apr-11 30 22.9 3.1

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 80% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.8 3.2
24-Apr-11 31 23.2 2.5

23.1 2.8
25-Apr-11 32 23.0 7.93 4.2 308.0

23.0 7.91 4.1 300.0
26-Apr-11 33 23.1 2.8

23.1 3.8
27-Apr-11 34 22.7 7.82 3.4

22.7 7.79 4.6
28-Apr-11 35 23.0 4.0

23.0 2.9
29-Apr-11 36 22.9 7.69 4.0

22.9 7.70 3.5
30-Apr-11 37 23.1 3.9

23.1 4.6
1-May-11 38 22.5 2.9

22.7 3.7
2-May-11 39 22.4 7.81 3.7 296.4

22.4 7.75 3.3 288.7
3-May-11 40 22.8 3.5

22.8 3.4
4-May-11 41 22.9 7.52 2.9

22.8 7.57 2.7
5-May-11 42 22.6 3.0

22.6 3.3
6-May-11 43 23.0 7.72 3.0

23.0 7.71 2.7
7-May-11 44 22.9 3.5

22.9 3.6
8-May-11 45 23.1 3.4

23.0 3.3
9-May-11 46 22.3 7.62 3.2 278.5

22.3 7.63 2.9 280.4
10-May-11 47 22.7 3.1

22.8 3.2
11-May-11 48 22.1 7.85 4.4 279.6 112 132 0.14

sediment ended 22.1 7.78 3.9 276.5

Mean 22.9 7.78 3.8 307 129 144 0.39
Number 100 46 94 22 3 3 4
Max # 23.6 8.06 6.5 339 138 152 0.70
Min# 22.1 7.52 2.0 277 112 132 0.02

Replicate 1 10 11 12 Ammonia Key:
20 days # Surviving 11 10 12 12 MDL = 0.04
Weight-AFDW (mg) 1.08273 1.39000 0.82250 1.23750 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.99250 1.15833 0.82250 1.23750 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 93.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.13318
Avg. Biomass-AFDW (mg) 1.05271

Replicate 2 3 4 5 6 7 8 9
Number of Pupae and 
Live Emerged at Test 
Termination 10 11 10 9 8 8 6 9
Number of Live 
Emerged 10 11 10 9 7 8 6 9

Partial Life Cycle 
Survival 74.0
Percent Emerged 72.9

Page 109 of 438



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 100% 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

24-Mar-11 0 22.1 7.74 6.0 339.0 142 160 0.72
22.1 7.75 6.0 335.0

25-Mar-11 1 23.0 7.69 5.3
23.0 7.71 6.0

26-Mar-11 2 22.8
22.7

27-Mar-11 3 22.8
22.8

28-Mar-11 4 22.9 7.67 5.8 326.0
22.9 7.66 6.0 329.0

29-Mar-11 5 22.9
22.9

30-Mar-11 6 22.6 7.60 4.1
22.6 7.59 3.9

31-Mar-11 7 22.7 5.8
22.6 5.9

1-Apr-11 8 22.7 7.77 4.5
22.7 7.72 4.5

2-Apr-11 9 22.7 3.3
22.7 4.4

3-Apr-11 10 22.8 5.9
22.8 4.4

4-Apr-11 11 22.8 7.85 3.1 319.0
22.9 8.15 4.7 339.0

5-Apr-11 12 23.0 3.6
23.0 4.2

6-Apr-11 13 23.2 8.04 3.5
23.2 8.00 3.3

7-Apr-11 14 23.0 4.2
23.0 3.0

8-Apr-11 15 23.0 8.02 4.5
23.0 8.00 5.1

9-Apr-11 16 23.4 2.1
23.6 1.8

10-Apr-11 17 23.2 2.9
23.2 2.6

11-Apr-11 18 23.6 8.01 3.7 314.0
23.6 7.92 4.1 310.0

12-Apr-11 19 23.4 3.8
23.4 3.5

13-Apr-11 20 22.6 7.71 2.4 301.0 0.01 U
22.8 7.73 2.5 296.1
22.7 7.78 2.6 306.0
22.7 7.78 2.6 303.0

14-Apr-11 21 22.9 2.8
22.9 2.7

15-Apr-11 22 23.1 7.82 3.5
23.1 7.80 4.2

16-Apr-11 23 23.0 5.0
23.1 4.2

17-Apr-11 24 22.6 3.2
22.5 3.2

18-Apr-11 25 22.8 7.55 2.6 315.0
22.8 7.51 2.1 315.0

19-Apr-11 26 23.0 2.5
23.0 1.8

20-Apr-11 27 22.9 7.66 3.7
23.0 7.71 3.8

21-Apr-11 28 23.1 3.2
23.1 4.0

22-Apr-11 29 22.7 7.54 2.8
22.7 7.50 2.5

23-Apr-11 30 22.8 5.2

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 100% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

22.8 3.5
24-Apr-11 31 23.0 3.3

23.0 3.7
25-Apr-11 32 23.1 7.80 4.0 304.0

23.1 7.56 3.0 294.7
26-Apr-11 33 23.0 4.2

23.0 4.4
27-Apr-11 34 22.6 7.74 3.6

22.6 7.66 2.9
28-Apr-11 35 23.0 3.7

23.0 3.2
29-Apr-11 36 22.9 7.69 2.5

23.0 7.68 3.9
30-Apr-11 37 23.1 2.6

23.2 3.9
1-May-11 38 22.7 3.6

22.7 3.7
2-May-11 39 22.4 7.71 4.1 279.8

22.5 7.69 4.0 281.0
3-May-11 40 23.0 3.9

23.0 3.3
4-May-11 41 22.8 7.53 3.6

22.8 7.58 3.2
5-May-11 42 22.6 2.9

22.6 3.1
6-May-11 43 23.0 7.65 3.8

23.0 7.74 3.2
7-May-11 44 23.1 3.6

23.0 3.7
8-May-11 45 23.1 3.0

23.0 3.1
9-May-11 46 22.3 7.57 2.9 273.3

22.3 7.59 3.0 276.2
10-May-11 47 22.7 3.1

22.8 3.2
11-May-11 48 22.8 7.49 2.9

22.7 7.49 3.4
12-May-11 49 22.7 7.56 3.5 275.6 108 128 0.06 J

sediment ended 22.8 7.56 3.4 274.6

Mean 22.9 7.71 3.7 305 125 144 0.26
Number 102 48 96 22 2 2 3
Max # 23.6 8.15 6.0 339 142 160 0.72
Min# 22.1 7.49 1.8 273 108 128 0.01

Replicate 4 5 8 12 Ammonia Key:
20 days # Surviving 12 11 12 12 MDL = 0.04
Weight-AFDW (mg) 1.22250 1.32545 1.24333 1.48667 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.22250 1.21500 1.24333 1.48667 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 97.9 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.31949
Avg. Biomass-AFDW (mg) 1.29188

Replicate 1 2 3 6 7 9 10 11
Number of Pupae and 
Live Emerged at Test 
Termination 9 9 9 5 8 11 12 10
Number of Live 
Emerged 9 9 9 5 7 10 12 9

Partial Life Cycle 
Survival 76.0
Percent Emerged 72.9

* red outline indicates corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 10% 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

24-Mar-11 0 22.9 7.57 6.7 317.0 120 152 0.64
23.1 7.65 6.3 315.0

25-Mar-11 1 23.1 7.65 6.0
23.2 7.74 6.3

26-Mar-11 2 22.9
23.0

27-Mar-11 3 22.8
23.0

28-Mar-11 4 22.9 7.59 6.0 311.0
23.1 7.58 6.3 312.0

29-Mar-11 5 23.2
23.2

30-Mar-11 6 23.1 7.46 4.2
23.1 7.49 4.4

31-Mar-11 7 23.1 5.2
23.1 5.2

1-Apr-11 8 22.6 7.50 4.5
22.7 7.44 4.7

2-Apr-11 9 23.3 3.8
23.3 3.3

3-Apr-11 10 23.3 4.9
23.3 4.9

4-Apr-11 11 23.2 7.79 5.9 309.0
23.3 7.76 4.5 310.0

5-Apr-11 12 23.2 4.9
23.2 6.0

6-Apr-11 13 23.2 7.76 4.1
23.2 7.95 5.9

7-Apr-11 14 23.1 4.2
23.2 2.9

8-Apr-11 15 23.2 7.68 3.7
23.2 7.77 3.2

9-Apr-11 16 23.5 2.2
23.5 4.3

10-Apr-11 17 23.2 4.3
23.3 4.6

11-Apr-11 18 23.7 7.98 5.1 305.0
23.7 8.03 5.5 304.0

12-Apr-11 19 23.4 4.8
23.4 4.6

13-Apr-11 20 23.1 7.85 3.6 295.2 0.04 J
23.1 7.79 3.3 292.5
23.0 7.80 3.8 292.5
23.0 7.67 4.1 293.3

14-Apr-11 21 23.3 3.5
23.3 4.3

15-Apr-11 22 23.1 7.56 4.2
23.1 7.51 4.2

16-Apr-11 23 23.2 5.2
23.4 5.2

17-Apr-11 24 22.7 6.1
22.8 4.9

18-Apr-11 25 23.0 7.90 6.4 315.0
23.0 7.87 5.7 313.0

19-Apr-11 26 23.2 5.6
23.3 4.6

20-Apr-11 27 23.2 7.87 5.6
23.3 7.89 6.0

21-Apr-11 28 23.5 6.0
23.5 5.9

22-Apr-11 29 23.0 7.86 5.0
23.0 7.80 4.4

23-Apr-11 30 23.4 5.1

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment Toxicity 
Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 10% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment Toxicity 
Test 

23.4 4.9
24-Apr-11 31 23.4 3.8

23.4 5.0
25-Apr-11 32 23.2 7.86 4.0 307.0

23.2 7.85 4.1 309.0
26-Apr-11 33 23.1 5.0

23.1 4.7
27-Apr-11 34 23.1 7.67 4.0

23.1 7.80 4.5
28-Apr-11 35 23.4 4.4

23.4 4.5
29-Apr-11 36 23.1 7.83 4.5

23.0 7.77 4.0
30-Apr-11 37 23.4 4.6

23.4 4.4
1-May-11 38 23.2 4.4

23.2 4.1
2-May-11 39 23.2 7.86 4.2 279.5

23.2 7.80 3.6 278.6
3-May-11 40 23.2 3.6

23.2 5.1
4-May-11 41 23.5 7.60 3.6

23.5 7.67 4.3
5-May-11 42 23.1 4.0

23.1 3.8
6-May-11 43 23.4 7.61 3.1

23.4 7.78 3.7
7-May-11 44 23.4 4.0

23.4 4.3
8-May-11 45 23.5 3.6

23.5 3.5
9-May-11 46 23.6 7.61 3.4 284.9

23.6 7.79 3.9 288.7
10-May-11 47 23.2 3.9

23.2 3.5
11-May-11 48 22.8 7.67 3.7

22.8 7.63 3.6
12-May-11 49 22.9 2.8

23.0 3.7
13-May-11 50 22.8 7.59 3.3 278.5 112 132 0.00 U

22.8 7.73 3.9 282.5

Mean 23.2 7.73 4.5 300 116 142 0.23
Number 104 48 98 22 2 2 3
Max # 23.7 8.03 6.7 317 120 152 0.64
Min# 22.6 7.44 2.2 279 112 132 0.00

Replicate 2 5 8 11 Ammonia Key:
20 days # Surviving 12 12 12 12 MDL = 0.04
Weight-AFDW (mg) 0.98364 1.06417 1.15417 1.07000 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.98364 1.06417 1.15417 1.07000 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 100.0 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.06800
Avg. Biomass-AFDW (mg) 1.06800

Replicate 1 3 4 6 7 9 10 12
Number of Pupae and 
Live Emerged at Test 
Termination 9 8 9 9 9 8 8 9
Number of Live 
Emerged 9 7 9 7 9 8 8 9

Partial Life Cycle 
Survival 71.9
Percent Emerged 68.8

* red outline indicates corrected data entry error

Page 113 of 438



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 20% 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

24-Mar-11 0 23.3 7.73 6.4 311.0 112 148 0.38
23.5 7.73 6.3 311.0 114 148 0.28

25-Mar-11 1 23.2 7.73 6.1
23.2 7.74 5.9

26-Mar-11 2 23.2
23.2

27-Mar-11 3 23.1
23.1

28-Mar-11 4 23.1 7.59 6.3 315.0
23.1 7.64 6.2 309.0

29-Mar-11 5 23.2
23.2

30-Mar-11 6 23.1 7.55 4.9
23.1 7.60 4.4

31-Mar-11 7 23.3 5.2
23.2 5.3

1-Apr-11 8 22.7 7.47 4.5
22.8 7.46 4.5

2-Apr-11 9 23.3 5.1
23.3 3.9

3-Apr-11 10 23.3 6.4
23.3 5.2

4-Apr-11 11 23.3 7.78 4.5 310.0
23.3 7.79 4.5 312.0

5-Apr-11 12 23.2 3.9
23.2 4.2

6-Apr-11 13 23.3 7.84 3.4
23.3 7.77 3.5

7-Apr-11 14 23.2 4.2
23.2 3.6

8-Apr-11 15 23.2 7.82 3.3
23.2 7.81 3.7

9-Apr-11 16 23.4 2.7
23.4 2.3

10-Apr-11 17 23.2 4.0
23.3 3.5

11-Apr-11 18 23.7 8.07 5.4 307.0
23.7 8.06 5.2 307.0

12-Apr-11 19 23.4 5.0
23.5 5.4

13-Apr-11 20 23.0 7.83 3.6 295.1 0.02 U
23.1 7.91 4.5 293.9
23.0 7.81 3.5 294.1
23.1 7.93 5.1 290.9

14-Apr-11 21 23.3 4.3
23.3 4.2

15-Apr-11 22 23.1 7.59 4.2
23.0 7.57 4.0

16-Apr-11 23 23.2 6.0
23.3 5.3

17-Apr-11 24 22.9 5.8
22.9 5.2

18-Apr-11 25 23.0 7.83 5.3 317.0
23.0 7.85 5.8 319.0

19-Apr-11 26 23.1 4.6
23.2 4.5

20-Apr-11 27 23.1 7.82 5.6
23.2 7.80 5.1

21-Apr-11 28 23.5 5.5
23.5 5.5

22-Apr-11 29 23.1 7.83 4.1
23.1 7.80 4.4

23-Apr-11 30 23.3 4.2

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 20% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.3 4.1
24-Apr-11 31 23.4 3.2

23.4 3.9
25-Apr-11 32 23.2 7.79 4.0 302.0

23.2 7.83 3.7 311.0
26-Apr-11 33 23.1 4.6

23.2 3.6
27-Apr-11 34 23.2 7.70 4.0

23.3 7.66 3.6
28-Apr-11 35 23.3 3.0

23.3 4.5
29-Apr-11 36 23.1 7.77 4.3

23.1 7.82 4.7
30-Apr-11 37 23.3 4.8

23.4 4.2
1-May-11 38 23.5 4.1

23.3 3.9
2-May-11 39 23.2 7.80 4.2 286.2

23.2 7.84 5.1 284.9
3-May-11 40 23.3 4.4

23.3 4.6
4-May-11 41 23.5 7.64 3.2

23.4 7.67 3.7
5-May-11 42 23.1 3.5

23.1 3.0
6-May-11 43 23.4 7.83 4.3

23.4 7.81 3.7
7-May-11 44 23.3 4.5

23.4 4.4
8-May-11 45 23.5 3.6

23.6 3.5
9-May-11 46 23.5 7.78 3.8 286.5

23.6 7.76 3.9 284.3
10-May-11 47 23.2 3.7

23.2 3.5
11-May-11 48 22.8 7.67 3.3

22.8 7.73 3.1
12-May-11 49 22.9 3.3

22.9 2.9
13-May-11 50 22.8 7.75 4.5 282.8 110 132 0.00 U

22.8 7.71 4.6 277.7

Mean 23.2 7.76 4.4 300 112 143 0.17
Number 104 48 98 22 3 3 4
Max # 23.7 8.07 6.4 319 114 148 0.38
Min# 22.7 7.46 2.3 278 110 132 0.00

Replicate 2 4 8 10 Ammonia Key:
20 days # Surviving 12 12 10 12 MDL = 0.04
Weight-AFDW (mg) 1.19000 0.98917 1.30000 1.29909 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.19000 0.98917 1.04000 1.29909 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 95.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.19457
Avg. Biomass-AFDW (mg) 1.12957

Replicate 1 3 5 6 7 9 11 12
Number of Pupae and 
Live Emerged at Test 
Termination 9 10 9 8 9 6 8 12
Number of Live 
Emerged 9 9 8 8 9 6 8 12

Partial Life Cycle 
Survival 74.0
Percent Emerged 71.9
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 40% 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

24-Mar-11 0 23.6 7.72 6.5 308.0 116 152 0.30
23.6 7.73 6.5 310.0

25-Mar-11 1 23.3 7.67 5.5
23.3 7.69 5.4

26-Mar-11 2 23.2
23.2

27-Mar-11 3 23.1
23.2

28-Mar-11 4 23.1 7.61 6.0 309.0
23.1 7.64 6.1 310.0

29-Mar-11 5 23.2
23.2

30-Mar-11 6 23.1 7.54 4.5
23.1 7.57 4.4

31-Mar-11 7 23.2 5.4
23.2 5.1

1-Apr-11 8 22.8 7.50 4.2
22.8 7.53 4.7

2-Apr-11 9 23.3 3.6
23.3 3.9

3-Apr-11 10 23.3 5.2
23.3 5.6

4-Apr-11 11 23.3 7.80 4.4 309.0
23.3 7.73 4.0 315.0

5-Apr-11 12 23.2 5.2
23.2 4.3

6-Apr-11 13 23.3 7.88 3.8
23.3 7.84 3.5

7-Apr-11 14 23.3 3.1
23.3 2.9

8-Apr-11 15 23.2 8.00 3.9
23.2 7.82 3.3

9-Apr-11 16 23.4 2.0
23.4 2.3

10-Apr-11 17 23.3 3.5
23.4 3.6

11-Apr-11 18 23.6 8.00 4.9 307.0
23.6 8.06 5.1 306.0

12-Apr-11 19 23.6 4.9
23.6 4.6

13-Apr-11 20 23.3 7.68 3.1 299.3 0.20
23.2 7.77 3.5 294.6
23.0 7.79 2.9 296.2
23.1 7.89 3.5 300.0

14-Apr-11 21 23.3 3.6
23.3 3.9

15-Apr-11 22 23.0 7.58 4.0
23.0 7.54 3.6

16-Apr-11 23 23.3 4.4
23.4 5.2

17-Apr-11 24 22.8 5.0
23.0 5.3

18-Apr-11 25 23.0 6.7 315.0
23.0 5.3 316.0

19-Apr-11 26 22.8 5.6
23.1 5.1

20-Apr-11 27 23.2 7.83 5.6
23.3 7.90 5.9

21-Apr-11 28 23.5 5.4
23.5 5.1

22-Apr-11 29 23.0 7.82 4.6
23.0 7.91 5.6

23-Apr-11 30 23.3 5.3

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 40% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.3 4.3
24-Apr-11 31 23.5 3.9

23.4 4.2
25-Apr-11 32 23.2 7.84 3.9 305.0

23.2 7.91 4.4 305.0
26-Apr-11 33 23.2 4.0

23.2 4.6
27-Apr-11 34 23.2 7.73 3.8

23.2 7.68 3.1
28-Apr-11 35 23.5 3.5

23.5 3.7
29-Apr-11 36 23.1 7.77 4.0

23.1 7.69 3.9
30-Apr-11 37 23.3 4.1

23.3 4.4
1-May-11 38 23.4 3.4

23.4 3.5
2-May-11 39 23.2 7.71 4.1 284.0

23.2 7.66 3.6 281.8
3-May-11 40 23.3 4.0

23.3 3.5
4-May-11 41 23.4 7.63 3.8

23.4 7.62 3.8
5-May-11 42 23.1 3.1

23.1 3.2
6-May-11 43 23.4 7.76 3.2

23.4 7.73 3.2
7-May-11 44 23.4 3.8

23.4 4.0
8-May-11 45 23.7 3.4

23.7 3.0
9-May-11 46 23.0 7.67 4.0 279.3 110 140 0.02 U

sediment ended 23.0 7.64 4.2 283.1

Mean 23.3 7.74 4.3 302 113 146 0.17
Number 96 42 90 20 2 2 3
Max # 23.7 8.06 6.7 316 116 152 0.30
Min# 22.8 7.50 2.0 279 110 140 0.02

Replicate 3 4 11 12 Ammonia Key:
20 days # Surviving 12 12 11 10 MDL = 0.04
Weight-AFDW (mg) 1.16583 1.02750 0.76000 1.12000 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.16583 1.02750 0.69667 0.84000 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 93.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.01833
Avg. Biomass-AFDW (mg) 0.93250

Replicate 1 2 5 6 7 8 9 10
Number of Pupae and 
Live Emerged at Test 
Termination 10 12 8 9 8 12 9 8
Number of Live 
Emerged 9 12 8 8 8 12 9 8

Partial Life Cycle 
Survival 79.2
Percent Emerged 77.1

* red outline indicates corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 60% 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

24-Mar-11 0 23.6 7.72 6.2 307.0 118 140 0.24
23.7 7.72 6.1 307.0

25-Mar-11 1 23.3 7.70 5.7
23.2 7.72 5.8

26-Mar-11 2 23.2
23.1

27-Mar-11 3 23.2
23.2

28-Mar-11 4 23.1 7.62 6.1 307.0
23.1 7.62 6.3 308.0

29-Mar-11 5 23.2
23.2

30-Mar-11 6 23.1 7.55 4.4
23.1 7.56 4.5

31-Mar-11 7 23.3 5.5
23.3 5.2

1-Apr-11 8 22.9 7.51 4.5
22.9 7.59 4.5

2-Apr-11 9 23.3 4.2
23.3 3.9

3-Apr-11 10 23.2 4.7
23.3 5.4

4-Apr-11 11 23.3 7.78 4.5 308.0
23.3 7.82 4.3 315.0

5-Apr-11 12 23.2 2.8
23.2 4.3

6-Apr-11 13 23.3 8.05 5.6
23.3 7.80 3.2

7-Apr-11 14 23.3 5.9
23.3 5.4

8-Apr-11 15 23.2 7.76 2.2
23.2 7.86 3.7

9-Apr-11 16 23.5 3.8
23.5 1.1

10-Apr-11 17 23.3 4.0
23.4 4.1

11-Apr-11 18 23.6 8.02 5.1 305.0
23.6 8.06 5.5 306.0

12-Apr-11 19 23.6 5.2
23.5 4.7

13-Apr-11 20 23.0 7.87 4.4 292.8 0.04 J
23.1 7.82 3.5 294.3
23.0 7.83 3.6 297.1
23.1 7.87 3.5 295.2

14-Apr-11 21 23.3 3.0
23.3 3.9

15-Apr-11 22 23.0 7.53 3.7
23.0 7.58 4.1

16-Apr-11 23 23.3 3.9
23.5 3.6

17-Apr-11 24 22.8 5.4
22.8 4.1

18-Apr-11 25 23.0 5.3 319.0
23.0 5.0 316.0

19-Apr-11 26 23.0 3.6
23.1 5.2

20-Apr-11 27 23.2 7.79 4.7
23.2 7.82 4.9

21-Apr-11 28 23.5 4.8
23.5 4.6

22-Apr-11 29 23.0 7.84 4.2
23.0 7.79 4.0

23-Apr-11 30 23.2 4.1

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 60% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.2 4.5
24-Apr-11 31 23.4 2.5

23.3 4.5
25-Apr-11 32 23.2 7.89 4.6 304.0

23.2 7.83 3.7 306.0
26-Apr-11 33 23.2 3.9

23.2 4.4
27-Apr-11 34 23.2 7.71 4.0

23.2 7.72 4.0
28-Apr-11 35 23.5 3.7

23.5 4.5
29-Apr-11 36 23.1 7.80 4.3

23.1 7.81 4.2
30-Apr-11 37 23.5 4.7

23.5 4.7
1-May-11 38 23.6 4.1

23.5 3.9
2-May-11 39 23.1 7.72 4.5 286.1

23.1 7.73 3.8 282.9
3-May-11 40 23.3 2.9

23.3 4.1
4-May-11 41 23.4 7.59 2.8

23.3 7.66 3.8
5-May-11 42 23.1 3.9

23.1 3.5
6-May-11 43 23.4 7.67 2.8

23.4 7.84 4.1
7-May-11 44 23.3 3.1

23.4 4.3
8-May-11 45 23.7 4.0

23.7 3.6
9-May-11 46 23.6 7.68 3.7 275.6 110 156 0.01 U

sediment ended 23.6 7.75 4.1 285.3

Mean 23.3 7.75 4.3 301 114 148 0.10
Number 96 42 90 20 2 2 3
Max # 23.7 8.06 6.3 319 118 156 0.24
Min# 22.8 7.51 1.1 276 110 140 0.01

Replicate 5 8 10 11 Ammonia Key:
20 days # Surviving 11 12 12 11 MDL = 0.04
Weight-AFDW (mg) 1.07636 1.04750 1.27545 1.28727 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.98667 1.04750 1.27546 1.18000 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 95.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.17165
Avg. Biomass-AFDW (mg) 1.12241

Replicate 1 2 3 4 6 7 9 12
Number of Pupae and 
Live Emerged at Test 
Termination 10 10 8 8 9 10 9 6
Number of Live 
Emerged 10 10 8 8 9 10 9 6

Partial Life Cycle 
Survival 72.9
Percent Emerged 72.9

* red outline indicates corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 80% 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

24-Mar-11 0 23.6 7.70 6.1 300.0 118 144 0.19
23.6 7.70 6.4 304.0

25-Mar-11 1 23.3 7.70 5.8
23.2 7.67 5.6

26-Mar-11 2 23.1
23.0

27-Mar-11 3 23.1
23.1

28-Mar-11 4 23.1 7.63 6.2 304.0
23.1 7.61 6.2 307.0

29-Mar-11 5 23.2
23.2

30-Mar-11 6 23.1 7.54 4.4
23.1 7.56 4.6

31-Mar-11 7 23.2 4.9
23.2 5.4

1-Apr-11 8 22.9 7.54 5.0
22.9 7.50 4.7

2-Apr-11 9 23.2 3.9
23.3 4.5

3-Apr-11 10 23.2 4.6
23.2 5.4

4-Apr-11 11 23.2 7.90 5.3 311.0
23.2 7.83 4.6 310.0

5-Apr-11 12 23.2 3.9
23.2 4.3

6-Apr-11 13 23.3 7.78 4.2
23.3 7.91 3.1

7-Apr-11 14 23.3 3.4
23.2 3.3

8-Apr-11 15 23.2 7.68 2.3
23.2 7.65 3.8

9-Apr-11 16 23.4 2.2
23.4 1.6

10-Apr-11 17 23.3 5.2
23.3 3.8

11-Apr-11 18 23.4 8.06 4.1 307.0
23.3 7.93 4.1 306.0

12-Apr-11 19 23.5 4.3
23.5 4.0

13-Apr-11 20 23.6 7.45 2.4 291.5 0.02 U
23.3 7.61 2.9 294.7
23.2 7.71 3.6 293.6
23.5 7.72 3.4 297.1

14-Apr-11 21 23.3 3.2
23.3 3.6

15-Apr-11 22 23.0 7.59 3.5
23.0 7.63 3.9

16-Apr-11 23 23.3 4.1
23.5 4.3

17-Apr-11 24 22.7 2.6
22.8 4.1

18-Apr-11 25 23.1 5.7 316.0
23.1 4.9 319.0

19-Apr-11 26 23.1 4.0
23.2 4.0

20-Apr-11 27 23.1 7.81 4.9
23.2 7.70 4.1

21-Apr-11 28 23.5 4.3
23.5 4.6

22-Apr-11 29 23.1 7.88 4.6
23.1 7.79 3.9

23-Apr-11 30 23.2 3.3

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 80% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.2 3.4
24-Apr-11 31 23.3 3.2

23.3 3.2
25-Apr-11 32 23.2 7.81 4.9 297.7

23.2 7.88 4.6 300.0
26-Apr-11 33 23.2 3.6

23.2 3.8
27-Apr-11 34 23.1 7.74 4.3

23.2 7.73 4.9
28-Apr-11 35 23.5 3.0

23.5 4.1
29-Apr-11 36 23.2 7.75 4.2

23.3 7.83 4.6
30-Apr-11 37 23.5 4.6

23.5 4.3
1-May-11 38 23.4 4.0

23.6 3.9
2-May-11 39 23.1 7.74 4.5 282.6

23.1 7.71 4.3 281.3
3-May-11 40 23.2 3.3

23.2 4.2
4-May-11 41 23.3 7.59 3.3

23.3 7.61 3.8
5-May-11 42 23.1 3.6

23.1 4.3
6-May-11 43 23.4 7.71 2.9

23.4 7.82 3.7
7-May-11 44 23.3 4.0

23.6 4.9
8-May-11 45 23.7 3.9

23.7 3.9
9-May-11 46 23.5 7.67 3.7 281.1

23.5 7.75 4.4 280.2
10-May-11 47 23.2 3.8

23.2 3.7
11-May-11 48 22.9 7.58 2.8

22.9 7.58 3.4
12-May-11 49 22.4 7.66 3.6 279.6 110 132 0.04 J

sediment ended 22.5 7.67 3.9 277.6

Mean 23.2 7.71 4.1 297 114 138 0.08
Number 102 46 96 22 2 2 3
Max # 23.7 8.06 6.4 319 118 144 0.19
Min# 22.4 7.45 1.6 278 110 132 0.02

Replicate 1 3 9 12 Ammonia Key:
20 days # Surviving 12 12 12 12 MDL = 0.04
Weight-AFDW (mg) 1.23000 1.80500 0.98083 1.11667 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 1.23000 1.80500 0.98083 1.11667 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 100.0 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.28313
Avg. Biomass-AFDW (mg) 1.28313

Replicate 2 4 5 6 7 8 10 11
Number of Pupae and 
Live Emerged at Test 
Termination 11 10 6 12 8 12 7 5
Number of Live 
Emerged 10 10 6 12 7 12 7 5

Partial Life Cycle 
Survival 74.0
Percent Emerged 71.9
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 100% 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

24-Mar-11 0 23.6 7.70 6.3 300.0 112 140 0.14
23.6 7.71 6.2 301.0

25-Mar-11 1 23.2 7.65 5.7
23.2 7.66 6.0

26-Mar-11 2 23.0
23.0

27-Mar-11 3 23.1
23.1

28-Mar-11 4 23.1 7.62 6.0 304.0
23.1 7.62 6.3 303.0

29-Mar-11 5 23.2
23.2

30-Mar-11 6 23.1 7.56 4.1
23.1 7.58 4.3

31-Mar-11 7 23.2 5.3
23.2 5.6

1-Apr-11 8 22.9 7.64 5.0
22.9 7.65 5.4

2-Apr-11 9 23.3 4.1
23.3 3.6

3-Apr-11 10 23.2 5.2
23.2 5.7

4-Apr-11 11 23.2 7.88 5.7 302.0
23.2 7.91 5.7 307.0

5-Apr-11 12 23.2 6.3
23.2 4.3

6-Apr-11 13 23.3 7.80 3.1
23.3 7.88 4.7

7-Apr-11 14 23.2 3.4
23.2 3.5

8-Apr-11 15 23.2 7.70 2.7
23.2 7.71 3.1

9-Apr-11 16 23.4 1.6
23.4 3.4

10-Apr-11 17 23.3 4.0
23.2 4.0

11-Apr-11 18 23.4 7.89 5.1 304.0
23.5 7.98 4.8 303.0

12-Apr-11 19 23.4 4.7
23.4 4.6

13-Apr-11 20 23.0 7.57 3.0 283.4 0.02 U
23.1 7.73 3.8 290.0
23.2 7.74 3.4 295.3
23.3 7.73 3.7 293.2

14-Apr-11 21 23.3 3.6
23.3 3.7

15-Apr-11 22 22.9 7.60 3.9
23.0 7.64 3.7

16-Apr-11 23 23.5 4.2
23.4 4.0

17-Apr-11 24 22.7 4.4
22.8 4.6

18-Apr-11 25 23.1 5.3 319.0
23.1 6.2 317.0

19-Apr-11 26 22.8 3.1
23.2 3.3

20-Apr-11 27 23.1 7.75 4.8
23.2 7.77 4.6

21-Apr-11 28 23.5 4.3
23.5 6.0

22-Apr-11 29 23.1 7.85 4.3
23.1 7.80 4.0

23-Apr-11 30 23.1 3.5

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 24-May 14, 2011

Project Number:  5069-03
Sample ID: CRM 4.0 (GLC No. 8895)   Concentration: 100% 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

Test Type: Long Term Survival, Growth, and Emergence Whole Sediment 
Toxicity Test 

23.1 4.4
24-Apr-11 31 23.3 2.7

23.2 3.5
25-Apr-11 32 23.2 7.78 3.9 304.0

23.2 7.92 4.9 304.0
26-Apr-11 33 23.2 3.7

23.2 3.9
27-Apr-11 34 22.9 7.68 3.5

23.1 7.66 3.1
28-Apr-11 35 23.5 3.7

23.5 3.2
29-Apr-11 36 23.2 7.77 4.0

23.2 7.74 4.2
30-Apr-11 37 23.5 4.4

23.5 4.8
1-May-11 38 23.6 4.4

23.6 3.5
2-May-11 39 23.1 7.76 4.6 282.5

23.1 7.74 4.2 282.6
3-May-11 40 23.2 4.2

23.2 4.7
4-May-11 41 23.3 7.68 4.1

23.3 7.67 4.4
5-May-11 42 23.1 3.5

23.1 3.3
6-May-11 43 23.4 7.80 3.4

23.3 7.81 4.0
7-May-11 44 23.3 4.0

23.3 4.7
8-May-11 45 23.7 4.3

23.7 3.7
9-May-11 46 23.5 7.68 3.9 278.6

23.5 7.71 4.3 279.8
10-May-11 47 23.2 3.9

23.0 3.6
11-May-11 48 22.2 7.85 5.1 276.8 108 136 0.00 U

sediment ended 21.9 7.48 5.0 274.3

Mean 23.2 7.73 4.3 296 110 138 0.05
Number 100 44 94 22 2 2 3
Max # 23.7 7.98 6.3 319 112 140 0.14
Min# 21.9 7.48 1.6 274 108 136 0.00

Replicate 1 4 10 11 Ammonia Key:
20 days # Surviving 12 12 9 12 MDL = 0.04
Weight-AFDW (mg) 0.89000 0.97667 1.31333 1.04417 RL = Reporting Limit (lowest standard, 0.1)
Biomass-AFDW (mg) 0.89000 0.97667 0.98500 1.04417 J = Between MDL and RL

U = Below MDL (non detect)
20-Day Percent Survival 93.8 NA = Not Applicable
Avg. Weight-AFDW (mg) 1.05604
Avg. Biomass-AFDW (mg) 0.97396

Replicate 2 3 5 6 7 8 9 12
Number of Pupae and 
Live Emerged at Test 
Termination 9 7 6 6 10 9 5 6
Number of Live 
Emerged 9 7 6 6 10 9 5 6

Partial Life Cycle 
Survival 60.4
Percent Emerged 60.4
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Overlying Water Quality Summaries 

 Hyalella azteca 
 
 
 
 
 
 
 
 
 
 
 



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests

Test Species: Hyalella azteca

Data Entry
Date Initials Data Entry

3/28/11 DS day 0
3/29/2011 DS day 1-6

4/1/11 EB day 7-10
4/4/2011 DR day 11-12
4/5/11 eb day 13-15

4/7/2011 NS day 16
4/20/11 NS days 17-28

QC Data
4/1/2011 eb day 0-6
4/1/11 NS days 7-10

4/6/2011 eb day 11-12
4/7/11 NS days 13-15

4/27/2011 AS days 16-28

10% QC
5/3/2011 eb days 0-28
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRS (8897) -CRM 7.0 Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.1 7.25 7.0 321 128 144 0.92

22.3 7.26 7.1 321
23-Mar-11 1 22.4 7.67 6.4

22.5 7.73 6.4
24-Mar-11 2 23.0 6.1

23.0 6.3
25-Mar-11 3 22.8 7.64 6.7

22.7 7.69 6.4
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.6

22.6
28-Mar-11 6 22.7 7.79 7.0 304

22.7 7.85 6.7 305
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.5 7.89 6.1

22.5 7.87 6.0
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 7.86 6.4

22.5 7.89 6.4
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.8
4-Apr-11 13 22.7 8.03 6.6 311

22.7 8.02 6.6 310
5-Apr-11 14 22.7

22.6
6-Apr-11 15 22.8 7.98 6.4

22.8 7.97 6.3
7-Apr-11 16 22.6 6.2

22.6 6.4
8-Apr-11 17 22.8 7.90 6.6

22.8 7.93 6.1
9-Apr-11 18 22.6 6.6

22.6 6.7
10-Apr-11 19 23.1 4.7

23.2 4.5
11-Apr-11 20 23.0 8.06 6.0 305

22.9 7.95 6.0 308
12-Apr-11 21 22.7 6.6

22.8 6.8
13-Apr-11 22 22.7 8.00 6.3

22.7 8.08 6.1
14-Apr-11 23 22.6 6.4

22.6 6.3
15-Apr-11 24 22.5 8.05 6.6

22.6 8.04 6.4
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.5

22.5
18-Apr-11 27 22.7 8.02 6.8 311

22.8 8.16 6.7 314
19-Apr-11 28 22.6 8.10 7.5 316 122 120 0.17

22.6 8.17 7.1 311

Mean 22.7 7.89 6.4 311 125 132 0.55
Number 58 28 40 12 2 2 2
Max # 23.2 8.17 7.5 321 128 144 0.92
Min# 22.1 7.25 4.5 304 122 120 0.17

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 8 10 10 9 10 9 8
Weight- (mg) 0.35222 0.35000 0.31400 0.24300 0.32333 0.30300 0.25667 0.50625
Biomass- (mg) 0.31700 0.28000 0.31400 0.24300 0.29100 0.30300 0.23100 0.40500

28-Day Percent Survival 91.3% Ammonia Key:
Avg. Weight- (mg) 0.33106 MDL = 0.04
Avg. Biomass- (mg) 0.29800 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

 red outlined cells indicate corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: LCS+CRW Labratory  Control Sediment Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.33 5.8 331 134 148 0.75

22.3 7.36 5.8 331
23-Mar-11 1 22.4 7.64 6.0

22.4 7.63 5.7
24-Mar-11 2 23.0 5.7

23.0 5.6
25-Mar-11 3 22.8 7.68 6.1

22.8 7.68 5.9
26-Mar-11 4 22.5

22.5
27-Mar-11 5 22.5

22.8
28-Mar-11 6 22.8 7.68 7.0 309

22.8 7.77 6.9 314
29-Mar-11 7 22.7

22.6
30-Mar-11 8 22.5 7.97 8.0

22.5 7.97 7.9
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 7.76 6.0

22.5 7.69 5.9
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.8

22.8
4-Apr-11 13 22.7 7.84 5.0 319

22.7 7.95 5.5 318
5-Apr-11 14 22.7

22.7
6-Apr-11 15 22.8 7.79 5.1

22.8 7.82 5.0
7-Apr-11 16 22.6 5.5

22.6 5.4
8-Apr-11 17 22.8 7.91 4.9

22.7 7.95 5.0
9-Apr-11 18 22.5 5.0

22.6 5.6
10-Apr-11 19 23.3 5.8

23.4 6.1
11-Apr-11 20 22.9 7.83 4.6 318

22.9 7.90 4.6 318
12-Apr-11 21 22.8 5.3

22.7 5.6
13-Apr-11 22 22.3 7.91 5.0

22.4 7.90 4.8
14-Apr-11 23 22.6 5.8

22.6 5.4
15-Apr-11 24 22.6 7.95 5.9

22.6 7.82 5.9
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.4

22.5
18-Apr-11 27 22.7 7.77 5.8 306

22.8 7.76 5.8 307
19-Apr-11 28 22.5 7.68 6.3 309 124 136 0.00 U

22.5 7.81 5.9 311

Mean 22.7 7.78 5.7 316 129 142 0.38
Number 58 28 40 12 2 2 2
Max # 23.4 7.97 8.0 331 134 148 0.75
Min# 22.3 7.33 4.6 306 124 136 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 9 8 9 9 10 10
Weight- (mg) 0.44700 0.35200 0.46889 0.41250 0.48778 0.42111 0.45300 0.38900
Biomass- (mg) 0.44700 0.35200 0.42200 0.33000 0.43900 0.37900 0.45300 0.38900

28-Day Percent Survival 93.8% Ammonia Key:
Avg. Weight- (mg) 0.42891 MDL = 0.04
Avg. Biomass- (mg) 0.40138 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

 red outlined cells indicate corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: LCS+GLW Labratory Control Sediment Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.1 7.24 6.0 333 130 152 0.99

22.1 7.29 6.0 331
23-Mar-11 1 22.7 7.60 5.6

22.6 7.63 5.4
24-Mar-11 2 22.7 5.6

22.7 5.7
25-Mar-11 3 22.9 7.60 6.1

22.9 7.65 6.4
26-Mar-11 4 22.5

22.6
27-Mar-11 5 22.2

22.2
28-Mar-11 6 22.9 7.71 6.6 313

23.0 7.76 6.7 312
29-Mar-11 7 22.7

22.8
30-Mar-11 8 22.2 7.11 6.3

22.2 7.43 6.1
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 7.80 6.4

22.5 7.84 6.2
2-Apr-11 11 23.0

22.9
3-Apr-11 12 23.0

23.0
4-Apr-11 13 22.6 7.87 6.0 312

22.6 7.81 5.9 308
5-Apr-11 14 22.9

22.9
6-Apr-11 15 22.9 7.89 5.5

22.8 7.90 4.2
7-Apr-11 16 22.7 6.2

22.7 4.5
8-Apr-11 17 22.6 7.91 4.2

22.6 8.14 5.2
9-Apr-11 18 22.2 5.0

22.2 5.2
10-Apr-11 19 23.1 3.8

23.1 3.8
11-Apr-11 20 22.9 8.00 4.6 319

22.9 7.89 4.7 316
12-Apr-11 21 22.9 5.5

22.9 4.9
13-Apr-11 22 22.7 7.53 4.0

22.6 7.75 4.5
14-Apr-11 23 22.8 5.1

22.7 5.5
15-Apr-11 24 22.8 7.86 4.7

22.8 7.80 5.2
16-Apr-11 25 22.7

22.7
17-Apr-11 26 22.3

22.5
18-Apr-11 27 22.6 7.65 6.0 312

22.8 7.67 6.3 312
19-Apr-11 28 22.6 7.76 6.7 310 110 132 0.00 U

22.6 7.87 6.4 327

Mean 22.7 7.71 5.5 317 120 142 0.50
Number 58 28 40 12 2 2 2
Max # 23.1 8.14 6.7 333 130 152 0.99
Min# 22.1 7.11 3.8 308 110 132 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
Weight- (mg) 0.41600 0.41600 0.48300 0.47100 0.58500 0.40200 0.41300 0.36000
Biomass- (mg) 0.41600 0.41600 0.48300 0.47100 0.58500 0.40200 0.41300 0.36000

28-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight- (mg) 0.44325 MDL = 0.04
Avg. Biomass- (mg) 0.44325 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: GLW Water Only Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.87 8.0 299 102 136 0.01 U

22.2 7.88 8.1 300
23-Mar-11 1 22.8 7.97 6.9

22.7 8.01 7.3
24-Mar-11 2 22.8 7.1

22.8 7.3
25-Mar-11 3 23.0 7.84 7.7

23.0 7.95 7.6
26-Mar-11 4 22.8

22.8
27-Mar-11 5 22.6

22.6
28-Mar-11 6 23.0 7.72 7.5 300

23.0 7.71 7.7 298
29-Mar-11 7 22.7

22.8
30-Mar-11 8 22.5 7.70 7.7

22.5 7.72 7.7
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 7.91 6.6

22.5 7.90 6.4
2-Apr-11 11 22.9

22.9
3-Apr-11 12 23.0

23.0
4-Apr-11 13 22.6 8.03 7.7 302

22.7 8.13 7.5 302
5-Apr-11 14 23.0

23.1
6-Apr-11 15 22.9 8.09 7.6

22.8 8.12 7.7
7-Apr-11 16 22.8 7.0

22.8 7.3
8-Apr-11 17 22.6 8.15 7.6

22.6 8.14 7.7
9-Apr-11 18 22.4 7.6

22.4 7.7
10-Apr-11 19 23.0 7.0

23.1 6.3
11-Apr-11 20 22.9 8.04 7.3 299

22.9 8.03 6.9 299
12-Apr-11 21 23.1 7.7

23.1 7.9
13-Apr-11 22 22.7 7.89 6.5

22.6 8.01 7.5
14-Apr-11 23 22.6 8.2

22.6 8.0
15-Apr-11 24 22.7 7.89 7.9

22.8 7.99 8.2
16-Apr-11 25 22.7

22.7
17-Apr-11 26 22.4

22.5
18-Apr-11 27 22.7 7.94 8.1 300

22.9 7.97 8.2 300
19-Apr-11 28 22.6 7.96 7.5 300 104 128 0.00 U

22.6 7.98 7.8 306

Mean 22.7 7.95 7.5 300 103 132 0.01
Number 58 28 40 12 2 2 2
Max # 23.1 8.15 8.2 306 104 136 0.01
Min# 22.2 7.70 6.3 298 102 128 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 8 9 10 10 10 10 10 10
Weight- (mg) 0.15375 0.23333 0.22100 0.32700 0.26100 0.21600 0.23800 0.27300
Biomass- (mg) 0.12300 0.21000 0.22100 0.32700 0.26100 0.21600 0.23800 0.27300

28-Day Percent Survival 96.3% Ammonia Key:
Avg. Weight- (mg) 0.24039 MDL = 0.04
Avg. Biomass- (mg) 0.23363 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 10% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.57 6.5 319 128 148 0.71

22.3 7.59 6.4 321
23-Mar-11 1 22.3 7.72 6.7

22.3 7.76 6.6
24-Mar-11 2 22.9 6.5

22.9 6.0
25-Mar-11 3 22.8 7.68 6.2

22.8 7.71 6.5
26-Mar-11 4 22.5

22.5
27-Mar-11 5 22.7

22.8
28-Mar-11 6 22.8 7.78 7.0 302

22.8 7.82 7.0 305
29-Mar-11 7 22.6

22.7
30-Mar-11 8 22.5 7.81 6.2

22.6 7.79 6.4
31-Mar-11 9 22.6

22.7
1-Apr-11 10 22.5 7.95 6.5

22.5 7.89 6.4
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.8
4-Apr-11 13 22.6 8.24 6.3 322

22.7 8.34 6.4 319
5-Apr-11 14 22.7

22.7
6-Apr-11 15 22.8 8.26 6.3

22.8 8.31 6.4
7-Apr-11 16 22.6 6.7

22.6 6.5
8-Apr-11 17 22.7 8.34 6.6

22.7 8.28 5.9
9-Apr-11 18 22.6 6.8

22.6 6.6
10-Apr-11 19 23.2 6.2

23.3 6.0
11-Apr-11 20 22.9 8.19 5.8 324

22.9 8.37 5.7 326
12-Apr-11 21 22.8 6.8

22.8 6.6
13-Apr-11 22 22.6 8.23 6.8

22.5 8.22 6.5
14-Apr-11 23 22.6 6.7

22.6 6.4
15-Apr-11 24 22.6 8.06 6.9

22.6 8.10 7.1
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.4

22.3
18-Apr-11 27 22.7 8.15 7.4 312

22.8 8.17 7.2 312
19-Apr-11 28 22.5 8.18 6.7 319 126 144 0.00 U

22.6 8.18 7.1 317

Mean 22.7 8.02 6.5 317 127 146 0.36
Number 58 28 40 12 2 2 2
Max # 23.3 8.37 7.4 326 128 148 0.71
Min# 22.3 7.57 5.7 302 126 144 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 8 8 10 10 10 10 10
Weight- (mg) 0.23400 0.29375 0.21625 0.25000 0.24500 0.24700 0.29300 0.34600
Biomass- (mg) 0.23400 0.23500 0.17300 0.25000 0.24500 0.24700 0.29300 0.34600

28-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight- (mg) 0.26563 MDL = 0.04
Avg. Biomass- (mg) 0.25288 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

 red outlined cells indicate corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 20% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.64 6.4 317 124 140 0.63

22.4 7.64 6.2 317
23-Mar-11 1 22.4 7.80 6.0

22.5 7.79 6.3
24-Mar-11 2 22.9 5.8

22.9 5.9
25-Mar-11 3 22.8 7.72 6.2

22.8 7.74 6.4
26-Mar-11 4 22.5

22.6
27-Mar-11 5 22.8

22.8
28-Mar-11 6 22.7 7.88 6.7 305

22.7 7.87 6.8 306
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.79 6.0

22.6 7.76 6.1
31-Mar-11 9 22.7

22.7
1-Apr-11 10 22.5 7.90 6.9

22.5 7.92 6.4
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.7 8.31 6.5 316

22.6 8.28 6.4 318
5-Apr-11 14 22.7

22.8
6-Apr-11 15 22.8 8.26 6.2

22.8 8.26 6.2
7-Apr-11 16 22.7 6.5

22.8 6.7
8-Apr-11 17 22.7 8.23 6.4

22.7 8.29 6.7
9-Apr-11 18 22.6 6.3

22.5 6.5
10-Apr-11 19 23.3 6.0

23.3 6.0
11-Apr-11 20 22.9 8.28 5.6 326

22.9 8.34 6.0 323
12-Apr-11 21 22.8 6.7

22.7 6.6
13-Apr-11 22 22.5 8.20 6.3

22.5 8.26 6.6
14-Apr-11 23 22.6 6.7

22.6 6.2
15-Apr-11 24 22.6 8.16 6.9

22.6 8.20 6.7
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.5

22.5
18-Apr-11 27 22.7 8.14 7.3 310

22.8 8.15 7.1 315
19-Apr-11 28 22.6 8.14 7.1 311 124 136 0.00 U

22.6 8.15 7.0 316

Mean 22.7 8.04 6.4 315 124 138 0.32
Number 58 28 40 12 2 2 2
Max # 23.3 8.34 7.3 326 124 140 0.63
Min# 22.3 7.64 5.6 305 124 136 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 8 8 9 10 7 9 10
Weight- (mg) 0.28700 0.32000 0.35250 0.28556 0.29700 0.34429 0.33667 0.23500
Biomass- (mg) 0.28700 0.25600 0.28200 0.25700 0.29700 0.24100 0.30300 0.23500

28-Day Percent Survival 88.8% Ammonia Key:
Avg. Weight- (mg) 0.30725 MDL = 0.04
Avg. Biomass- (mg) 0.26975 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

 red outlined cells indicate corrected data entry error

Page 130 of 438



Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 40% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.4 7.65 6.4 312 122 140 0.45

22.3 7.54 6.4 311
23-Mar-11 1 22.5 7.77 6.2

22.5 7.76 6.2
24-Mar-11 2 22.9 6.2

22.9 6.3
25-Mar-11 3 22.8 7.77 6.2

22.7 7.78 6.4
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.8

22.8
28-Mar-11 6 22.8 7.88 6.7 305

22.8 7.85 6.8 306
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.76 5.9

22.6 7.79 6.2
31-Mar-11 9 22.7

22.7
1-Apr-11 10 22.5 7.92 6.6

22.5 7.90 6.6
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.7 8.26 6.6 314

22.7 8.22 6.7 314
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 8.16 6.2

22.8 8.21 6.1
7-Apr-11 16 22.7 6.5

22.7 6.3
8-Apr-11 17 22.7 8.25 6.4

22.7 8.25 6.3
9-Apr-11 18 22.6 6.5

22.6 6.5
10-Apr-11 19 23.5 6.1

23.5 6.4
11-Apr-11 20 22.9 8.27 5.8 330

22.9 8.22 5.8 321
12-Apr-11 21 23.0 6.7

22.9 6.7
13-Apr-11 22 22.5 8.21 6.7

22.6 8.21 6.6
14-Apr-11 23 22.6 6.4

22.6 6.4
15-Apr-11 24 22.6 8.18 6.7

22.5 8.17 6.9
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.4

22.5
18-Apr-11 27 22.7 8.10 7.1 307

22.7 8.15 7.2 311
19-Apr-11 28 22.6 8.13 7.0 314 124 136 0.00 U

22.5 8.18 7.1 310

Mean 22.7 8.02 6.5 313 123 138 0.23
Number 58 28 40 12 2 2 2
Max # 23.5 8.27 7.2 330 124 140 0.45
Min# 22.3 7.54 5.8 305 122 136 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 8 10 7 8 10 9
Weight- (mg) 0.25900 0.21600 0.28250 0.22100 0.30857 0.27000 0.21500 0.24667
Biomass- (mg) 0.25900 0.21600 0.22600 0.22100 0.21600 0.21600 0.21500 0.22200

28-Day Percent Survival 90.0% Ammonia Key:
Avg. Weight- (mg) 0.25234 MDL = 0.04
Avg. Biomass- (mg) 0.22388 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

 red outlined cells indicate corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 60% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.62 6.0 303 114 132 0.35

22.3 7.62 6.1 305
23-Mar-11 1 22.4 7.74 6.2

22.5 7.71 6.0
24-Mar-11 2 22.9 6.6

22.9 6.7
25-Mar-11 3 22.7 7.79 6.6

22.7 7.79 6.6
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.8

22.8
28-Mar-11 6 22.8 7.85 7.0 300

22.8 7.84 7.0 301
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.73 5.9

22.6 7.79 6.0
31-Mar-11 9 22.7

22.6
1-Apr-11 10 22.5 7.84 6.4

22.5 7.89 6.6
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.6 8.16 6.4 312

22.6 8.16 6.5 310
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 8.13 6.5

22.8 8.09 6.1
7-Apr-11 16 22.7 6.3

22.7 6.5
8-Apr-11 17 22.7 8.22 6.2

22.7 8.21 6.1
9-Apr-11 18 22.5 6.3

22.5 6.2
10-Apr-11 19 23.3 6.5

23.5 6.2
11-Apr-11 20 22.9 8.22 5.5 321

22.8 8.23 6.5 317
12-Apr-11 21 22.9 6.7

23.0 6.4
13-Apr-11 22 22.6 7.89 6.2

22.6 7.97 6.6
14-Apr-11 23 22.6 6.5

22.6 7.0
15-Apr-11 24 22.6 8.22 6.4

22.6 8.18 7.0
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.5

22.5
18-Apr-11 27 22.6 8.10 7.2 306

22.8 8.11 7.1 313
19-Apr-11 28 22.6 8.13 6.9 312 122 152 0.00 U

22.6 8.17 7.2 308

Mean 22.7 7.98 6.5 309 118 142 0.18
Number 58 28 40 12 2 2 2
Max # 23.5 8.23 7.2 321 122 152 0.35
Min# 22.3 7.62 5.5 300 114 132 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 8 7 7
Weight- (mg) 0.28500 0.22900 0.22000 0.25300 0.25800 0.31875 0.25429 0.21143
Biomass- (mg) 0.28500 0.22900 0.22000 0.25300 0.25800 0.25500 0.17800 0.14800

28-Day Percent Survival 90.0% Ammonia Key:
Avg. Weight- (mg) 0.25368 MDL = 0.04
Avg. Biomass- (mg) 0.22825 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 80% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.60 5.8 299 116 136 0.23

22.3 7.60 5.9 300
23-Mar-11 1 22.4 7.68 5.6

22.5 7.65 5.9
24-Mar-11 2 22.9 5.4

23.0 5.6
25-Mar-11 3 22.7 7.77 6.1

22.7 7.74 6.1
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.8

22.8
28-Mar-11 6 22.8 7.82 7.0 298

22.8 7.81 7.0 298
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.79 6.0

22.6 7.84 6.2
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 7.81 6.6

22.5 7.86 6.3
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.6 8.06 6.6 307

22.7 8.06 6.6 309
5-Apr-11 14 22.7

22.7
6-Apr-11 15 22.8 8.06 6.2

22.8 8.04 6.3
7-Apr-11 16 22.6 6.5

22.7 6.3
8-Apr-11 17 22.7 8.10 6.1

22.7 8.10 6.3
9-Apr-11 18 22.6 6.3

22.6 6.4
10-Apr-11 19 23.5 6.1

23.3 6.3
11-Apr-11 20 22.9 8.18 5.9 318

22.9 8.17 6.0 319
12-Apr-11 21 22.9 6.5

22.9 6.9
13-Apr-11 22 22.6 7.93 6.9

22.6 8.01 6.5
14-Apr-11 23 22.5 6.5

22.5 6.3
15-Apr-11 24 22.5 8.17 6.7

22.5 8.16 6.7
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.4

22.5
18-Apr-11 27 22.8 8.00 7.3 306

22.8 7.97 7.5 305
19-Apr-11 28 22.5 8.16 7.6 295 122 132 0.00

22.6 8.10 7.4 305

Mean 22.7 7.94 6.4 305 119 134 0.12
Number 58 28 40 12 2 2 2
Max # 23.5 8.18 7.6 319 122 136 0.23
Min# 22.3 7.60 5.4 295 116 132 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 8 8 8 8 9 9 8 8
Weight- (mg) 0.31000 0.23000 0.21125 0.24875 0.23444 0.25778 0.21500 0.16125
Biomass- (mg) 0.24800 0.18400 0.16900 0.19900 0.21100 0.23200 0.17200 0.12900

28-Day Percent Survival 82.5% Ammonia Key:
Avg. Weight- (mg) 0.23356 MDL = 0.04
Avg. Biomass- (mg) 0.19300 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 1.5 (GLC No. 8889)   Concentration: 100% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.54 5.6 293 112 140 0.18

22.4 7.55 5.7 293
23-Mar-11 1 22.5 7.66 5.7

22.5 7.66 5.8
24-Mar-11 2 23.0 6.0

23.0 5.8
25-Mar-11 3 22.7 7.77 6.3

22.6 7.76 6.2
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.8

22.8
28-Mar-11 6 22.8 7.79 6.8 296

22.8 7.80 7.0 295
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.87 6.6

22.6 7.86 6.4
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.6 7.80 6.7

22.6 7.78 6.5
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.8
4-Apr-11 13 22.6 8.07 6.3 305

22.6 8.05 6.4 306
5-Apr-11 14 22.8

22.9
6-Apr-11 15 22.8 8.00 6.1

22.8 8.02 6.5
7-Apr-11 16 22.7 6.3

22.7 6.3
8-Apr-11 17 22.7 8.11 6.5

22.7 8.02 6.3
9-Apr-11 18 22.6 6.2

22.6 6.3
10-Apr-11 19 23.3 TE

23.5 TE
11-Apr-11 20 23.1 8.13 6.0 314

23.1 8.14 6.0 314
12-Apr-11 21 22.9 6.6

22.9 6.8
13-Apr-11 22 22.6 8.09 6.6

22.6 8.10 6.2
14-Apr-11 23 22.5 6.6

22.5 6.7
15-Apr-11 24 22.5 8.10 6.9

22.6 8.02 7.1
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.4

22.5
18-Apr-11 27 22.9 7.98 7.7 304

22.9 7.96 7.5 303
19-Apr-11 28 22.6 8.13 7.2 307 118 140 0.00 U

22.6 8.11 7.2 305

Mean 22.7 7.92 6.5 303 115 140 0.09
Number 58 28 38 12 2 2 2
Max # 23.5 8.14 7.7 314 118 140 0.18
Min# 22.3 7.54 5.6 293 112 140 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 8 9 9 9 9 9 9 10
Weight- (mg) 0.22625 0.25444 0.21333 0.24111 0.21222 0.25556 0.23556 0.20300
Biomass- (mg) 0.18100 0.22900 0.19200 0.21700 0.19100 0.23000 0.21200 0.20300

28-Day Percent Survival 90.0% Ammonia Key:
Avg. Weight- (mg) 0.23018 MDL = 0.04
Avg. Biomass- (mg) 0.20688 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
TE = Technician Error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 2.5 (GLC No. 8892)   Concentration: 10% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.58 6.5 324 128 144 0.70

22.3 7.63 6.7 318
23-Mar-11 1 22.3 7.80 6.6

22.4 7.79 6.4
24-Mar-11 2 23.0 5.8

22.9 5.9
25-Mar-11 3 22.6 7.70 6.9

22.7 7.71 6.7
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.8

22.8
28-Mar-11 6 23.0 7.86 6.6 304

22.9 7.86 6.8 303
29-Mar-11 7 22.7

22.6
30-Mar-11 8 22.6 7.87 6.4

22.6 7.95 6.6
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.6 7.79 6.0

22.5 7.83 6.4
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.7 8.30 5.8 318

22.7 8.25 6.3 315
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 8.24 6.0

22.8 8.28 6.0
7-Apr-11 16 22.7 6.1

22.7 5.5
8-Apr-11 17 22.7 8.15 6.6

22.7 8.11 6.2
9-Apr-11 18 22.6 6.3

22.6 6.1
10-Apr-11 19 23.5 6.5

23.5 6.1
11-Apr-11 20 22.9 8.30 6.6 327

22.8 8.25 5.7 324
12-Apr-11 21 22.9 6.5

22.9 6.6
13-Apr-11 22 22.6 8.23 7.4

22.6 8.25 6.2
14-Apr-11 23 22.6 6.4

22.6 6.2
15-Apr-11 24 22.6 8.25 6.6

22.6 8.19 6.4
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.5

22.5
18-Apr-11 27 22.6 8.09 7.3 319

22.7 8.17 7.5 312
19-Apr-11 28 22.6 8.21 7.2 316 126 136 0.00 U

22.6 8.25 7.3 320

Mean 22.7 8.03 6.4 317 127 140 0.35
Number 58 28 40 12 2 2 2
Max # 23.5 8.30 7.5 327 128 144 0.70
Min# 22.3 7.58 5.5 303 126 136 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 8 10 10 10 10 10 10
Weight- (mg) 0.31778 0.30875 0.33700 0.29200 0.39900 0.26400 0.27200 0.42000
Biomass- (mg) 0.28600 0.24700 0.33700 0.29200 0.39900 0.26400 0.27200 0.42000

28-Day Percent Survival 96.3% Ammonia Key:
Avg. Weight- (mg) 0.32632 MDL = 0.04
Avg. Biomass- (mg) 0.31463 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

 red outlined cells indicate corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 2.5 (GLC No. 8892)   Concentration: 20% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.62 6.5 317 130 152 0.70

22.3 7.63 6.3 322
23-Mar-11 1 22.3 7.81 6.3

22.5 7.81 6.5
24-Mar-11 2 22.9 5.6

22.9 5.9
25-Mar-11 3 22.7 7.75 6.3

22.7 7.74 6.6
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.7

22.8
28-Mar-11 6 23.0 7.82 6.8 303

23.0 7.87 6.6 304
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.92 6.3

22.6 7.87 5.8
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 7.95 6.2

22.5 7.96 6.1
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.6 8.32 6.6 316

22.7 8.29 6.5 315
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 8.28 6.3

22.8 8.28 6.4
7-Apr-11 16 22.6 6.6

22.6 6.0
8-Apr-11 17 22.7 8.38 5.8

22.7 8.38 6.0
9-Apr-11 18 22.6 6.0

22.6 6.0
10-Apr-11 19 23.5 6.2

23.5 6.0
11-Apr-11 20 22.9 8.33 5.9 326

22.9 8.32 6.1 323
12-Apr-11 21 23.0 6.7

22.9 6.7
13-Apr-11 22 22.6 8.25 6.4

22.6 8.26 6.5
14-Apr-11 23 22.6 6.5

22.6 6.1
15-Apr-11 24 22.6 8.18 6.7

22.6 8.17 6.9
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.5

22.5
18-Apr-11 27 22.6 8.12 7.2 313

22.7 8.22 7.4 314
19-Apr-11 28 22.6 8.22 7.1 321 126 148 0.00 U

22.6 8.21 7.2 316

Mean 22.7 8.07 6.4 316 128 150 0.35
Number 58 28 40 12 2 2 2
Max # 23.5 8.38 7.4 326 130 152 0.70
Min# 22.3 7.62 5.6 303 126 148 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 8 9 10 10 10
Weight- (mg) 0.32800 0.32300 0.36900 0.35875 0.30667 0.28200 0.38300 0.45300
Biomass- (mg) 0.32800 0.32300 0.36900 0.28700 0.27600 0.28200 0.38300 0.45300

28-Day Percent Survival 96.3% Ammonia Key:
Avg. Weight- (mg) 0.35043 MDL = 0.04
Avg. Biomass- (mg) 0.33763 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 2.5 (GLC No. 8892)   Concentration: 40% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.4 7.68 6.3 313 124 140 0.67

22.4 7.66 6.4 311
23-Mar-11 1 22.4 7.71 6.5

22.5 7.72 6.2
24-Mar-11 2 22.9 5.8

22.9 6.0
25-Mar-11 3 22.7 7.80 6.4

22.7 7.78 6.2
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.8

22.9
28-Mar-11 6 22.9 7.86 6.9 303

22.9 7.85 6.9 303
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.93 6.2

22.6 7.95 6.1
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 7.93 6.5

22.5 7.91 6.6
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.7 8.27 6.3 315

22.7 8.28 6.4 313
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 8.21 6.1

22.8 8.25 6.3
7-Apr-11 16 22.7 6.2

22.6 6.3
8-Apr-11 17 22.7 8.27 6.0

22.7 8.28 6.0
9-Apr-11 18 22.6 6.1

22.6 6.1
10-Apr-11 19 23.5 6.1

23.5 6.2
11-Apr-11 20 22.9 8.25 5.5 322

22.9 8.32 5.7 325
12-Apr-11 21 23.0 6.6

23.0 6.5
13-Apr-11 22 22.6 8.17 6.4

22.6 8.20 6.3
14-Apr-11 23 22.6 6.4

22.6 6.6
15-Apr-11 24 22.6 8.14 6.9

22.6 8.17 6.6
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.4

22.4
18-Apr-11 27 22.7 8.15 7.4 311

22.7 8.12 7.3 309
19-Apr-11 28 22.6 8.21 7.5 315 122 136 0.00 U

22.7 8.15 7.0 316

Mean 22.7 8.04 6.4 313 123 138 0.34
Number 58 28 40 12 2 2 2
Max # 23.5 8.32 7.5 325 124 140 0.67
Min# 22.4 7.66 5.5 303 122 136 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 9 10 8 10 10 10
Weight- (mg) 0.27000 0.19500 0.33778 0.24400 0.28500 0.28600 0.27500 0.33200
Biomass- (mg) 0.27000 0.19500 0.30400 0.24400 0.22800 0.28600 0.27500 0.33200

28-Day Percent Survival 96.3% Ammonia Key:
Avg. Weight- (mg) 0.27810 MDL = 0.04
Avg. Biomass- (mg) 0.26675 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 2.5 (GLC No. 8892)   Concentration: 60% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.61 6.2 305 122 140 0.46

22.4 7.62 6.3 306
23-Mar-11 1 22.5 7.71 6.0

22.4 7.72 6.1
24-Mar-11 2 22.9 6.1

22.9 6.1
25-Mar-11 3 22.6 7.78 6.2

22.6 7.78 6.4
26-Mar-11 4 22.6

22.5
27-Mar-11 5 22.8

22.8
28-Mar-11 6 22.9 7.84 6.9 301

22.9 7.90 7.1 300
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.95 6.5

22.6 7.97 6.1
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 7.93 6.7

22.5 7.90 6.6
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.7 8.18 6.4 312

22.7 8.19 6.5 315
5-Apr-11 14 22.9

22.9
6-Apr-11 15 22.8 8.15 6.5

22.8 8.12 6.0
7-Apr-11 16 22.6 5.8

22.6 6.3
8-Apr-11 17 22.7 8.31 6.4

22.7 8.25 6.1
9-Apr-11 18 22.6 6.2

22.6 5.9
10-Apr-11 19 23.5 6.5

23.5 6.0
11-Apr-11 20 22.9 8.24 5.6 325

23.0 8.00 5.1 320
12-Apr-11 21 22.9 6.6

22.9 6.7
13-Apr-11 22 22.6 8.16 6.1

22.6 8.15 6.1
14-Apr-11 23 22.5 6.4

22.5 6.5
15-Apr-11 24 22.5 8.14 6.7

22.6 8.16 6.9
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.4

22.4
18-Apr-11 27 22.6 8.10 7.5 306

22.7 8.11 7.4 315
19-Apr-11 28 22.7 8.03 6.9 315 120 144 0.00 U

22.6 8.06 6.8 306

Mean 22.7 8.00 6.4 311 121 142 0.23
Number 58 28 40 12 2 2 2
Max # 23.5 8.31 7.5 325 122 144 0.46
Min# 22.3 7.61 5.1 300 120 140 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 9 10 10 9 9 10 10
Weight- (mg) 0.24800 0.28333 0.20100 0.21300 0.32778 0.29222 0.25000 0.25100
Biomass- (mg) 0.24800 0.25500 0.20100 0.21300 0.29500 0.26300 0.25000 0.25100

28-Day Percent Survival 96.3% Ammonia Key:
Avg. Weight- (mg) 0.25829 MDL = 0.04
Avg. Biomass- (mg) 0.24700 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 2.5 (GLC No. 8892)   Concentration: 80% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.61 6.1 302 120 140 0.32

22.3 7.61 6.2 300
23-Mar-11 1 22.5 7.71 6.1

22.5 7.72 6.3
24-Mar-11 2 22.9 6.5

22.9 6.2
25-Mar-11 3 22.6 7.78 6.5

22.6 7.79 6.5
26-Mar-11 4 22.5

22.6
27-Mar-11 5 22.8

22.8
28-Mar-11 6 23.0 7.88 6.6 299

23.0 7.88 6.7 300
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.87 7.2

22.6 7.85 6.1
31-Mar-11 9 22.6

22.5
1-Apr-11 10 22.5 7.86 6.3

22.5 7.85 6.1
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.6 8.17 6.1 309

22.6 8.14 6.2 310
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 8.10 6.5

22.8 8.14 6.0
7-Apr-11 16 22.6 6.1

22.5 6.3
8-Apr-11 17 22.7 8.20 6.0

22.7 8.14 6.3
9-Apr-11 18 22.6 5.9

22.6 5.8
10-Apr-11 19 23.5 6.1

23.5 5.9
11-Apr-11 20 23.0 8.24 5.6 325

23.1 8.22 5.8 324
12-Apr-11 21 22.8 7.1

22.9 6.7
13-Apr-11 22 22.6 8.19 7.2

22.6 8.16 7.3
14-Apr-11 23 22.5 6.4

22.5 5.7
15-Apr-11 24 22.4 8.17 6.9

22.6 8.11 7.1
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.3

22.4
18-Apr-11 27 22.7 8.09 7.5 305

22.7 8.06 7.2 311
19-Apr-11 28 22.6 8.03 7.1 308 120 156 0.00 U

22.6 8.11 7.2 309

Mean 22.7 7.99 6.4 309 120 148 0.16
Number 58 28 40 12 2 2 2
Max # 23.5 8.24 7.5 325 120 156 0.32
Min# 22.3 7.61 5.6 299 120 140 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 10 10 10 10 10 10 10
Weight- (mg) 0.30222 0.19300 0.23700 0.21300 0.25700 0.29900 0.25100 0.21000
Biomass- (mg) 0.27200 0.19300 0.23700 0.21300 0.25700 0.29900 0.25100 0.21000

28-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight- (mg) 0.24528 MDL = 0.04
Avg. Biomass- (mg) 0.24150 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

 red outlined cells indicate corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 2.5 (GLC No. 8892)   Concentration: 100% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.3 7.61 6.2 298 120 128 0.24

22.3 7.60 6.2 295
23-Mar-11 1 22.3 7.72 6.3

22.3 7.68 6.1
24-Mar-11 2 22.9 6.3

22.9 6.5
25-Mar-11 3 22.6 7.80 6.3

22.6 7.79 6.6
26-Mar-11 4 22.5

22.5
27-Mar-11 5 22.7

22.7
28-Mar-11 6 22.6 7.88 6.7 297

22.7 7.86 6.8 297
29-Mar-11 7 22.6

22.6
30-Mar-11 8 22.6 7.93 6.6

22.6 7.91 5.9
31-Mar-11 9 22.5

22.4
1-Apr-11 10 22.5 7.82 6.0

22.4 7.80 6.0
2-Apr-11 11 22.8

22.8
3-Apr-11 12 22.7

22.7
4-Apr-11 13 22.6 8.03 6.1 307

22.6 8.12 6.2 309
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 8.05 6.1

22.8 7.95 6.0
7-Apr-11 16 22.5 6.3

22.5 6.4
8-Apr-11 17 22.7 8.14 6.2

22.7 8.18 6.2
9-Apr-11 18 22.6 6.0

22.6 5.5
10-Apr-11 19 23.5 5.8

23.5 5.6
11-Apr-11 20 22.9 7.96 5.4 317

23.0 8.12 5.8 323
12-Apr-11 21 22.8 6.4

22.8 6.5
13-Apr-11 22 22.5 8.09 6.0

22.5 8.09 5.4
14-Apr-11 23 22.5 6.1

22.5 6.1
15-Apr-11 24 22.6 8.05 6.6

22.6 8.03 6.9
16-Apr-11 25 22.5

22.5
17-Apr-11 26 22.2

22.2
18-Apr-11 27 22.6 7.99 7.0 305

22.6 7.82 6.5 297
19-Apr-11 28 22.6 8.08 7.2 306 124 120 0.00 U

22.6 8.18 7.1 318

Mean 22.6 7.94 6.2 306 122 124 0.12
Number 58 28 40 12 2 2 2
Max # 23.5 8.18 7.2 323 124 128 0.24
Min# 22.2 7.60 5.4 295 120 120 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 8 10 10 9 10 9
Weight- (mg) 0.31000 0.27300 0.31125 0.22900 0.26400 0.24111 0.26300 0.26778
Biomass- (mg) 0.31000 0.27300 0.24900 0.22900 0.26400 0.21700 0.26300 0.24100

28-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight- (mg) 0.26989 MDL = 0.04
Avg. Biomass- (mg) 0.25575 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 10% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.72 6.4 323 128 152 0.72

22.1 7.71 6.4 323
23-Mar-11 1 22.7 7.78 6.3

22.7 7.80 6.2
24-Mar-11 2 22.8 6.3

22.8 6.1
25-Mar-11 3 22.9 7.82 6.4

22.9 7.81 6.4
26-Mar-11 4 22.8

22.7
27-Mar-11 5 22.5

22.5
28-Mar-11 6 23.1 7.68 7.4 303

23.1 7.65 7.4 302
29-Mar-11 7 22.8

22.8
30-Mar-11 8 22.5 7.77 6.4

22.5 7.79 6.9
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 8.02 6.7

22.5 8.09 6.9
2-Apr-11 11 23.0

23.0
3-Apr-11 12 22.9

23.0
4-Apr-11 13 22.7 8.35 6.2 319

22.7 8.36 6.4 317
5-Apr-11 14 22.9

22.9
6-Apr-11 15 22.8 8.26 6.5

22.8 8.47 6.2
7-Apr-11 16 22.7 7.0

22.6 6.3
8-Apr-11 17 22.6 8.21 6.0

22.6 8.39 6.6
9-Apr-11 18 22.4 6.8

22.4 6.4
10-Apr-11 19 23.0 6.4

23.0 6.3
11-Apr-11 20 22.9 8.13 6.0 323

22.9 8.28 6.2 328
12-Apr-11 21 23.1 7.1

23.1 6.7
13-Apr-11 22 22.6 8.06 5.9

22.6 8.13 6.5
14-Apr-11 23 22.6 6.6

22.6 7.1
15-Apr-11 24 22.8 8.12 7.2

23.0 8.09 7.4
16-Apr-11 25 22.7

22.7
17-Apr-11 26 22.5

22.5
18-Apr-11 27 22.8 8.14 7.0 312

22.9 8.12 7.2 311
19-Apr-11 28 22.6 8.19 7.7 321 122 140 0.00 U

22.6 8.18 7.6 321

Mean 22.7 8.04 6.6 317 125 146 0.36
Number 58 28 40 12 2 2 2
Max # 23.1 8.47 7.7 328 128 152 0.72
Min# 22.1 7.65 5.9 302 122 140 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 10 10 10 10 10 10 10
Weight- (mg) 0.31222 0.25400 0.29700 0.16800 0.32600 0.23900 0.46100 0.34700
Biomass- (mg) 0.28100 0.25400 0.29700 0.16800 0.32600 0.23900 0.46100 0.34700

28-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight- (mg) 0.30053 MDL = 0.04
Avg. Biomass- (mg) 0.29663 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

 red outlined cells indicate corrected data entry error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 20% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.1 7.72 6.2 328 130 152 0.89

22.1 7.68 6.3 325
23-Mar-11 1 22.7 7.81 6.2

22.7 7.80 6.2
24-Mar-11 2 22.8 6.4

22.8 6.4
25-Mar-11 3 22.9 7.80 6.1

22.9 7.80 6.2
26-Mar-11 4 22.7

22.7
27-Mar-11 5 22.5

22.5
28-Mar-11 6 23.0 7.65 7.0 305

23.0 7.67 7.0 307
29-Mar-11 7 22.7

22.7
30-Mar-11 8 22.5 7.84 6.6

22.5 7.88 6.7
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.5 8.07 6.9

22.5 8.09 6.9
2-Apr-11 11 23.0

23.0
3-Apr-11 12 23.0

22.9
4-Apr-11 13 22.7 8.39 6.7 321

22.7 8.38 6.5 323
5-Apr-11 14 23.2

22.9
6-Apr-11 15 22.9 8.29 6.3

22.9 8.39 5.9
7-Apr-11 16 22.7 6.8

22.7 6.9
8-Apr-11 17 22.6 8.45 6.8

22.6 8.39 6.7
9-Apr-11 18 22.4 6.8

22.5 5.9
10-Apr-11 19 23.0 6.5

23.0 6.4
11-Apr-11 20 22.9 8.34 5.7 334

22.9 8.35 5.9 335
12-Apr-11 21 23.1 7.2

23.1 7.0
13-Apr-11 22 22.6 8.15 7.1

22.6 8.13 6.5
14-Apr-11 23 22.7 7.0

22.7 6.7
15-Apr-11 24 23.0 8.14 7.0

23.0 8.20 7.2
16-Apr-11 25 22.7

22.7
17-Apr-11 26 22.4

22.5
18-Apr-11 27 22.6 8.12 7.2 317

22.9 8.11 7.0 318
19-Apr-11 28 22.7 8.24 7.8 312 122 136 0.00 U

22.7 8.30 7.7 314

Mean 22.7 8.08 6.7 320 126 144 0.45
Number 58 28 40 12 2 2 2
Max # 23.2 8.45 7.8 335 130 152 0.89
Min# 22.1 7.65 5.7 305 122 136 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 8 10 10 10
Weight- (mg) 0.20900 0.25400 0.39900 0.20900 0.33875 0.26300 0.33400 0.31100
Biomass- (mg) 0.20900 0.25400 0.39900 0.20900 0.27100 0.26300 0.33400 0.31100

28-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight- (mg) 0.28972 MDL = 0.04
Avg. Biomass- (mg) 0.28125 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 40% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.1 7.66 6.2 328 132 156 0.76

22.2 7.65 6.1 331
23-Mar-11 1 22.7 7.81 5.9

22.7 7.71 5.7
24-Mar-11 2 22.8 6.2

22.9 5.9
25-Mar-11 3 22.9 7.76 5.8

22.8 7.76 6.1
26-Mar-11 4 22.6

22.7
27-Mar-11 5 22.5

22.5
28-Mar-11 6 22.9 7.69 7.2 309

23.0 7.69 7.2 305
29-Mar-11 7 22.7

22.7
30-Mar-11 8 22.5 7.94 6.3

22.5 7.97 6.3
31-Mar-11 9 22.5

22.6
1-Apr-11 10 22.4 8.06 6.5

22.5 8.10 6.6
2-Apr-11 11 23.0

23.0
3-Apr-11 12 22.9

22.9
4-Apr-11 13 22.6 8.41 6.7 328

22.6 8.46 6.7 322
5-Apr-11 14 22.9

22.9
6-Apr-11 15 22.9 8.36 6.3

22.9 8.38 6.2
7-Apr-11 16 22.7 6.4

22.7 6.3
8-Apr-11 17 22.6 8.39 6.2

22.6 8.39 6.5
9-Apr-11 18 22.5 6.1

22.5 6.4
10-Apr-11 19 23.0 6.0

23.0 5.6
11-Apr-11 20 23.0 8.25 5.8 335

22.9 8.26 6.0 334
12-Apr-11 21 23.1 6.6

23.1 6.6
13-Apr-11 22 22.6 8.09 7.0

22.6 8.05 7.2
14-Apr-11 23 22.7 6.7

22.7 6.4
15-Apr-11 24 22.9 8.21 6.7

22.8 8.22 7.1
16-Apr-11 25 22.7

22.7
17-Apr-11 26 22.5

22.5
18-Apr-11 27 22.7 8.07 7.3 312

22.8 8.02 7.1 314
19-Apr-11 28 22.7 8.22 7.5 314 120 132 0.00 U

22.6 8.18 7.4 311

Mean 22.7 8.06 6.5 320 126 144 0.38
Number 58 28 40 12 2 2 2
Max # 23.1 8.46 7.5 335 132 156 0.76
Min# 22.1 7.65 5.6 305 120 132 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
Weight- (mg) 0.42500 0.50500 0.36600 0.37600 0.39700 0.32200 0.34700 0.28200
Biomass- (mg) 0.42500 0.50500 0.36600 0.37600 0.39700 0.32200 0.34700 0.28200

28-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight- (mg) 0.37750 MDL = 0.04
Avg. Biomass- (mg) 0.37750 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 60% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.65 6.0 333 138 156 0.79

22.2 7.66 6.0 328
23-Mar-11 1 22.7 7.73 6.3

22.7 7.71 5.9
24-Mar-11 2 22.9 5.9

22.9 6.0
25-Mar-11 3 22.8 7.76 6.2

22.8 7.77 6.0
26-Mar-11 4 22.7

22.7
27-Mar-11 5 22.5

22.5
28-Mar-11 6 23.0 7.72 7.2 305

23.0 7.78 7.2 305
29-Mar-11 7 22.7

22.7
30-Mar-11 8 22.5 8.08 5.9

22.5 8.15 5.9
31-Mar-11 9 22.6

22.6
1-Apr-11 10 22.6 8.14 6.6

22.5 8.10 6.6
2-Apr-11 11 23.0

23.0
3-Apr-11 12 22.9

23.0
4-Apr-11 13 22.6 8.53 6.7 327

22.7 8.50 6.6 327
5-Apr-11 14 23.0

23.0
6-Apr-11 15 22.9 8.35 6.1

22.9 8.49 5.9
7-Apr-11 16 22.7 6.0

22.7 6.3
8-Apr-11 17 22.6 8.44 6.3

22.6 8.46 6.2
9-Apr-11 18 22.4 6.0

22.4 5.4
10-Apr-11 19 23.0 5.8

23.0 6.3
11-Apr-11 20 23.1 8.24 5.3 355

23.1 8.25 5.6 348
12-Apr-11 21 23.1 6.9

23.1 6.8
13-Apr-11 22 22.6 7.81 6.5

22.6 8.02 6.1
14-Apr-11 23 22.7 6.7

22.7 6.8
15-Apr-11 24 23.0 8.20 7.0

22.9 8.24 6.9
16-Apr-11 25 22.7

22.7
17-Apr-11 26 22.3

22.5
18-Apr-11 27 22.7 7.98 7.0 312

22.9 8.02 6.5 314
19-Apr-11 28 22.6 8.08 7.4 304 122 136 0.00 U

22.6 8.01 7.4 302

Mean 22.7 8.07 6.4 322 130 146 0.40
Number 58 28 40 12 2 2 2
Max # 23.1 8.53 7.4 355 138 156 0.79
Min# 22.2 7.65 5.3 302 122 136 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 9 10 5
Weight- (mg) 0.33800 0.24700 0.27800 0.24300 0.29800 0.31778 0.34000 0.42400
Biomass- (mg) 0.33800 0.24700 0.27800 0.24300 0.29800 0.28600 0.34000 0.21200

28-Day Percent Survival 92.5% Ammonia Key:
Avg. Weight- (mg) 0.31072 MDL = 0.04
Avg. Biomass- (mg) 0.28025 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 80% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.65 5.9 338 142 156 0.79

22.2 7.66 5.7 343
23-Mar-11 1 22.7 7.68 5.9

22.7 7.69 5.7
24-Mar-11 2 22.9 5.8

22.9 5.9
25-Mar-11 3 22.8 7.74 5.9

22.9 7.75 5.9
26-Mar-11 4 22.7

22.7
27-Mar-11 5 22.5

22.5
28-Mar-11 6 23.1 7.78 7.1 308

23.1 7.77 7.1 306
29-Mar-11 7 22.7

22.7
30-Mar-11 8 22.4 8.17 6.3

22.4 8.24 6.0
31-Mar-11 9 22.6

22.5
1-Apr-11 10 22.5 8.14 6.4

22.5 8.13 6.6
2-Apr-11 11 22.9

22.9
3-Apr-11 12 22.9

22.9
4-Apr-11 13 22.7 8.51 6.8 336

22.7 8.51 6.5 331
5-Apr-11 14 22.9

22.9
6-Apr-11 15 22.9 8.37 5.9

22.8 8.44 6.0
7-Apr-11 16 22.7 5.9

22.7 5.8
8-Apr-11 17 22.6 8.38 6.0

22.6 8.44 6.1
9-Apr-11 18 22.4 5.7

22.5 5.2
10-Apr-11 19 23.0 6.1

23.0 6.0
11-Apr-11 20 23.1 8.25 4.7 330

23.1 8.21 5.3 335
12-Apr-11 21 23.1 6.8

23.2 6.4
13-Apr-11 22 22.6 8.00 6.0

22.6 8.05 6.0
14-Apr-11 23 22.6 6.7

22.6 6.5
15-Apr-11 24 22.9 8.23 6.9

22.8 8.20 6.6
16-Apr-11 25 22.7

22.7
17-Apr-11 26 22.4

22.5
18-Apr-11 27 22.8 7.95 7.0 313

22.8 8.02 7.1 318
19-Apr-11 28 22.6 7.94 7.2 301 124 132 0.00 U

22.7 7.99 7.2 300

Mean 22.7 8.07 6.2 322 133 144 0.40
Number 58 28 40 12 2 2 2
Max # 23.2 8.51 7.2 343 142 156 0.79
Min# 22.2 7.65 4.7 300 124 132 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 8 10 10 10 10 8 10
Weight- (mg) 0.33556 0.33250 0.25400 0.28200 0.29400 0.24000 0.32625 0.23100
Biomass- (mg) 0.30200 0.26600 0.25400 0.28200 0.29400 0.24000 0.26100 0.23100

28-Day Percent Survival 93.8% Ammonia Key:
Avg. Weight- (mg) 0.28691 MDL = 0.04
Avg. Biomass- (mg) 0.26625 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 3.0 (GLC No. 8893)   Concentration: 100% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.68 5.7 338 140 152 0.76

22.2 7.67 5.8 340
23-Mar-11 1 22.6 7.68 5.7

22.7 7.68 5.7
24-Mar-11 2 22.9 5.9

22.9 5.6
25-Mar-11 3 22.9 7.74 5.5

22.8 7.74 5.7
26-Mar-11 4 22.7

22.7
27-Mar-11 5 22.5

22.5
28-Mar-11 6 23.1 7.79 7.2 307

23.1 7.80 7.4 309
29-Mar-11 7 22.7

22.7
30-Mar-11 8 22.4 8.18 5.3

22.4 8.18 5.3
31-Mar-11 9 22.6

22.5
1-Apr-11 10 22.5 8.16 6.4

22.5 8.19 6.3
2-Apr-11 11 22.9

22.9
3-Apr-11 12 22.9

23.0
4-Apr-11 13 22.7 8.52 6.7 329

22.7 8.54 6.7 330
5-Apr-11 14 22.9

22.9
6-Apr-11 15 22.9 8.47 5.6

22.9 8.44 5.9
7-Apr-11 16 22.7 5.9

22.7 6.0
8-Apr-11 17 22.6 8.50 5.1

22.6 8.48 5.7
9-Apr-11 18 22.4 5.4

22.4 5.3
10-Apr-11 19 23.0 5.8

23.0 6.0
11-Apr-11 20 23.1 8.25 5.6 341

23.1 8.23 5.2 336
12-Apr-11 21 23.2 5.9

23.1 5.9
13-Apr-11 22 22.6 8.09 5.6

22.6 8.16 6.3
14-Apr-11 23 22.6 5.9

22.6 6.0
15-Apr-11 24 22.9 8.21 5.7

22.9 8.17 5.8
16-Apr-11 25 22.7

22.7
17-Apr-11 26 22.3

22.3
18-Apr-11 27 22.8 8.06 6.3 319

22.9 7.98 6.9 322
19-Apr-11 28 22.6 7.93 7.2 299 126 128 0.00 U

22.6 7.97 7.5 298

Mean 22.7 8.09 6.0 322 133 140 0.38
Number 58 28 40 12 2 2 2
Max # 23.2 8.54 7.5 341 140 152 0.76
Min# 22.2 7.67 5.1 298 126 128 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 9 10 9 10
Weight- (mg) 0.21800 0.22600 0.27700 0.29500 0.31778 0.23800 0.30111 0.27700
Biomass- (mg) 0.21800 0.22600 0.27700 0.29500 0.28600 0.23800 0.27100 0.27700

28-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight- (mg) 0.26874 MDL = 0.04
Avg. Biomass- (mg) 0.26100 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 4.5 (GLC No. 8896)   Concentration: 10% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.38 6.3 320 130 148 0.67

22.2 7.40 6.3 322
23-Mar-11 1 22.7 7.65 6.2

22.7 7.77 6.5
24-Mar-11 2 23.0 6.4

23.0 6.2
25-Mar-11 3 22.9 7.74 6.6

22.9 7.75 6.4
26-Mar-11 4 22.6

22.7
27-Mar-11 5 22.5

22.5
28-Mar-11 6 23.0 7.54 7.1 304

23.1 7.55 7.0 303
29-Mar-11 7 22.7

22.7
30-Mar-11 8 22.4 8.15 6.7

22.4 8.10 6.7
31-Mar-11 9 22.5

22.6
1-Apr-11 10 22.5 7.87 6.9

22.5 7.84 6.7
2-Apr-11 11 22.9

22.9
3-Apr-11 12 23.0

23.0
4-Apr-11 13 22.6 8.12 6.7 312

22.7 8.19 6.8 TE
5-Apr-11 14 22.9

23.1
6-Apr-11 15 22.9 8.24 6.7

22.9 8.23 6.7
7-Apr-11 16 22.7 6.8

22.7 6.6
8-Apr-11 17 22.6 8.42 7.0

22.6 8.38 5.8
9-Apr-11 18 22.4 6.0

22.4 6.5
10-Apr-11 19 23.0 6.4

23.0 6.1
11-Apr-11 20 23.1 8.25 6.6 325

23.1 8.27 6.2 322
12-Apr-11 21 23.1 6.8

23.1 7.1
13-Apr-11 22 22.6 8.19 7.0

22.7 8.16 7.2
14-Apr-11 23 22.6 6.8

22.6 7.0
15-Apr-11 24 22.7 8.25 7.2

22.5 8.21 7.3
16-Apr-11 25 22.6

22.6
17-Apr-11 26 22.3

22.4
18-Apr-11 27 22.9 8.13 7.4 312

23.0 8.11 7.6 310
19-Apr-11 28 22.6 8.19 6.7 318 124 140 0.00 U

22.7 8.19 7.0 317

Mean 22.7 8.01 6.7 315 127 144 0.34
Number 58 28 40 11 2 2 2
Max # 23.1 8.42 7.6 325 130 148 0.67
Min# 22.2 7.38 5.8 303 124 140 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 10 10 10 10 10 10 10
Weight- (mg) 0.33889 0.21000 0.49600 0.26200 0.42600 0.27900 0.16500 0.45200
Biomass- (mg) 0.30500 0.21000 0.49600 0.26200 0.42600 0.27900 0.16500 0.45200

28-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight- (mg) 0.32861 MDL = 0.04
Avg. Biomass- (mg) 0.32438 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
TE = Technician Error
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 4.5 (GLC No. 8896)   Concentration: 20% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.53 6.4 318 128 140 0.63

22.2 7.54 6.4 319
23-Mar-11 1 22.7 7.79 6.4

22.6 7.78 6.3
24-Mar-11 2 23.0 6.3

23.0 6.3
25-Mar-11 3 22.8 7.81 6.6

22.8 7.81 6.4
26-Mar-11 4 22.6

22.6
27-Mar-11 5 22.5

22.5
28-Mar-11 6 23.0 7.77 7.0 306

23.1 7.87 7.4 304
29-Mar-11 7 22.8

22.8
30-Mar-11 8 22.4 8.06 6.4

22.4 8.05 6.6
31-Mar-11 9 22.5

22.5
1-Apr-11 10 22.5 7.88 6.9

22.5 7.88 7.0
2-Apr-11 11 22.9

22.9
3-Apr-11 12 23.0

23.0
4-Apr-11 13 22.6 8.19 6.4 312

22.6 8.19 6.8 311
5-Apr-11 14 23.0

22.9
6-Apr-11 15 22.9 8.19 6.6

22.9 8.19 6.5
7-Apr-11 16 22.7 7.4

22.7 7.1
8-Apr-11 17 22.6 8.24 6.1

22.6 8.27 6.4
9-Apr-11 18 22.4 6.5

22.4 6.2
10-Apr-11 19 23.0 6.3

23.1 6.7
11-Apr-11 20 23.1 8.22 6.0 323

23.1 8.25 6.4 323
12-Apr-11 21 23.1 7.2

23.1 7.3
13-Apr-11 22 22.6 8.09 5.8

22.7 8.15 6.1
14-Apr-11 23 22.6 7.1

22.6 7.3
15-Apr-11 24 22.4 8.14 7.0

22.5 8.09 7.2
16-Apr-11 25 22.6

22.6
17-Apr-11 26 22.3

22.5
18-Apr-11 27 23.0 8.16 7.4 316

23.1 8.13 6.9 313
19-Apr-11 28 22.7 8.19 7.3 318 120 152 0.00 U

22.7 8.20 7.4 310 116 148 0.00

Mean 22.7 8.02 6.7 314 121 147 0.21
Number 58 28 40 12 3 3 3
Max # 23.1 8.27 7.4 323 128 152 0.63
Min# 22.2 7.53 5.8 304 116 140 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 9 10 10 9 10 10 10 10
Weight- (mg) 0.38667 0.27600 0.28900 0.35889 0.39500 0.37900 0.31800 0.22300
Biomass- (mg) 0.34800 0.27600 0.28900 0.32300 0.39500 0.37900 0.31800 0.22300

28-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight- (mg) 0.32820 MDL = 0.04
Avg. Biomass- (mg) 0.31888 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 4.5 (GLC No. 8896)   Concentration: 40% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.1 7.58 6.3 319 124 144 0.47

22.1 7.58 6.4 318
23-Mar-11 1 22.6 7.78 6.1

22.7 7.75 6.2
24-Mar-11 2 23.0 6.4

23.0 6.3
25-Mar-11 3 22.8 7.82 6.3

22.8 7.81 6.4
26-Mar-11 4 22.7

22.6
27-Mar-11 5 22.4

22.4
28-Mar-11 6 23.1 7.87 7.1 306

23.1 7.87 7.4 306
29-Mar-11 7 22.8

22.8
30-Mar-11 8 22.4 8.14 6.4

22.5 8.09 6.4
31-Mar-11 9 22.5

22.4
1-Apr-11 10 22.5 7.86 7.0

22.5 7.87 6.9
2-Apr-11 11 22.9

22.9
3-Apr-11 12 23.0

23.0
4-Apr-11 13 22.7 8.10 6.5 308

22.7 8.14 6.4 309
5-Apr-11 14 22.9

22.8
6-Apr-11 15 22.9 8.06 5.6

22.9 8.03 5.7
7-Apr-11 16 22.7 7.3

22.7 6.9
8-Apr-11 17 22.6 7.99 6.8

22.6 8.11 6.5
9-Apr-11 18 22.3 6.3

22.3 6.8
10-Apr-11 19 23.0 6.4

23.0 6.6
11-Apr-11 20 23.1 8.13 6.4 312

23.1 8.14 6.5 316
12-Apr-11 21 23.1 6.5

23.0 7.1
13-Apr-11 22 22.6 8.10 7.2

22.6 8.11 6.9
14-Apr-11 23 22.5 7.5

22.5 7.6
15-Apr-11 24 22.7 8.08 7.1

22.6 8.10 7.4
16-Apr-11 25 22.6

22.6
17-Apr-11 26 22.5

22.5
18-Apr-11 27 23.0 8.08 7.3 305

23.1 8.07 7.5 306
19-Apr-11 28 22.7 8.15 7.1 317 118 144 0.00 U

22.7 8.14 6.9 315

Mean 22.7 7.98 6.7 311 121 144 0.24
Number 58 28 40 12 2 2 2
Max # 23.1 8.15 7.6 319 124 144 0.47
Min# 22.1 7.58 5.6 305 118 144 0.00

Replicate 1 2 3 4* 5 6 7 8
# Surviving 9 8 10 10 10 10 10 4
Weight- (mg) 0.34556 0.22125 0.28200 0.22625 0.22800 0.26400 0.24300 0.28000
Biomass- (mg) 0.31100 0.17700 0.28200 0.22625 0.22800 0.26400 0.24300 0.11200
* Tech error; dropped pan from replicate 4.  Only recovered 8 of the 10 surviving; weights are calculated with only 8 organisms
28-Day Percent Survival 88.8% Ammonia Key:
Avg. Weight- (mg) 0.26126 MDL = 0.04
Avg. Biomass- (mg) 0.23041 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 4.5 (GLC No. 8896)   Concentration: 60% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.1 7.60 6.1 312 122 148 0.32

22.2 7.60 6.3 315
23-Mar-11 1 22.7 7.79 6.2

22.7 7.80 6.2
24-Mar-11 2 23.0 6.3

23.0 6.3
25-Mar-11 3 22.8 7.83 6.5

22.9 7.84 6.3
26-Mar-11 4 22.7

22.7
27-Mar-11 5 22.4

22.3
28-Mar-11 6 23.1 7.86 7.4 304

23.0 7.86 7.4 303
29-Mar-11 7 22.7

22.8
30-Mar-11 8 22.5 8.06 6.1

22.5 8.09 6.5
31-Mar-11 9 22.3

22.4
1-Apr-11 10 22.5 7.84 6.7

22.5 7.80 6.6
2-Apr-11 11 22.9

22.9
3-Apr-11 12 23.0

23.0
4-Apr-11 13 22.6 8.08 6.7 306

22.6 8.08 6.3 307
5-Apr-11 14 22.9

22.9
6-Apr-11 15 22.9 7.95 6.5

22.9 8.02 6.7
7-Apr-11 16 22.7 6.7

22.7 7.0
8-Apr-11 17 22.6 8.08 6.8

22.6 8.08 6.6
9-Apr-11 18 22.3 6.3

22.3 6.4
10-Apr-11 19 23.0 5.9

23.1 6.7
11-Apr-11 20 23.0 8.07 6.1 314

23.0 8.07 6.3 313
12-Apr-11 21 23.1 7.2

23.1 6.7
13-Apr-11 22 22.6 8.04 6.9

22.6 7.93 6.7
14-Apr-11 23 22.5 6.8

22.5 7.1
15-Apr-11 24 22.5 8.09 7.4

22.5 8.06 7.0
16-Apr-11 25 22.6

22.6
17-Apr-11 26 22.4

22.4
18-Apr-11 27 22.8 7.83 6.9 301

23.0 8.03 7.3 303
19-Apr-11 28 22.6 8.17 7.2 316 118 144 0.00 U

22.6 8.10 7.2 312

Mean 22.7 7.95 6.7 309 120 146 0.16
Number 58 28 40 12 2 2 2
Max # 23.1 8.17 7.4 316 122 148 0.32
Min# 22.1 7.60 5.9 301 118 144 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 9 10 10
Weight- (mg) 0.26600 0.43300 0.27000 0.23000 0.25000 0.21445 0.27700 0.27000
Biomass- (mg) 0.26600 0.43300 0.27000 0.23000 0.25000 0.19300 0.27700 0.27000

28-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight- (mg) 0.27631 MDL = 0.04
Avg. Biomass- (mg) 0.27363 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 4.5 (GLC No. 8896)   Concentration: 80% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.57 6.1 309 114 140 0.18

22.2 7.61 6.1 308
23-Mar-11 1 22.6 7.80 6.2

22.6 7.79 6.2
24-Mar-11 2 23.0 6.3

23.0 6.4
25-Mar-11 3 22.9 7.88 6.5

22.9 7.89 6.3
26-Mar-11 4 22.7

22.7
27-Mar-11 5 22.3

22.3
28-Mar-11 6 23.1 7.86 7.1 304

23.1 7.87 7.3 303
29-Mar-11 7 22.7

22.7
30-Mar-11 8 22.5 8.15 6.6

22.5 8.04 6.7
31-Mar-11 9 22.3

22.3
1-Apr-11 10 22.6 7.81 6.9

22.6 7.84 6.7
2-Apr-11 11 22.9

22.9
3-Apr-11 12 23.0

23.0
4-Apr-11 13 22.6 8.01 6.8 313

22.6 8.06 7.1 311
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 7.92 6.3

22.8 7.92 6.3
7-Apr-11 16 22.6 6.6

22.6 7.1
8-Apr-11 17 22.6 8.04 6.4

22.6 8.04 6.6
9-Apr-11 18 22.3 6.3

22.3 5.9
10-Apr-11 19 23.0 6.3

23.1 6.8
11-Apr-11 20 23.1 7.67 6.4 310

23.1 7.90 6.0 312
12-Apr-11 21 23.1 7.3

23.1 6.8
13-Apr-11 22 22.6 7.91 7.0

22.6 7.93 6.2
14-Apr-11 23 22.5 7.3

22.5 7.4
15-Apr-11 24 22.5 7.95 7.4

22.5 7.91 7.7
16-Apr-11 25 22.6

22.6
17-Apr-11 26 22.4

22.4
18-Apr-11 27 22.9 7.98 7.4 297

22.9 7.94 7.4 297
19-Apr-11 28 22.7 8.09 7.1 318 118 156 0.00 U

22.7 8.11 7.0 315

Mean 22.7 7.91 6.7 308 116 148 0.09
Number 58 28 40 12 2 2 2
Max # 23.1 8.15 7.7 318 118 156 0.18
Min# 22.2 7.57 5.9 297 114 140 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 6 9 10 10 9 9
Weight- (mg) 0.22100 0.19700 0.16834 0.19556 0.23900 0.24100 0.22889 0.21333
Biomass- (mg) 0.22100 0.19700 0.10100 0.17600 0.23900 0.24100 0.20600 0.19200

28-Day Percent Survival 91.3% Ammonia Key:
Avg. Weight- (mg) 0.21302 MDL = 0.04
Avg. Biomass- (mg) 0.19663 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)
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Project Name:  Tennessee Valley Authority (TVA) Test Dates: March 22-April 19, 2011
Project Number:  5069-03 Test Type:  28-Day Survival and Growth Whole Sediment Toxicity Tests
Sample ID: CRM 4.5 (GLC No. 8896)   Concentration: 100% Test Species: Hyalella azteca

Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia
Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
22-Mar-11 0 22.2 7.61 6.2 304 114 148 0.07 J

22.2 7.60 6.1 304
23-Mar-11 1 22.6 7.77 5.9

22.6 7.76 6.0
24-Mar-11 2 23.0 6.4

23.0 6.4
25-Mar-11 3 22.8 7.89 6.6

22.8 7.90 6.6
26-Mar-11 4 22.8

22.8
27-Mar-11 5 22.3

22.3
28-Mar-11 6 23.0 7.86 7.2 305

23.0 7.85 7.2 306
29-Mar-11 7 22.7

22.7
30-Mar-11 8 22.5 8.10 6.0

22.5 8.10 6.2
31-Mar-11 9 22.3

22.3
1-Apr-11 10 22.6 7.82 6.7

22.6 7.86 6.7
2-Apr-11 11 22.9

22.9
3-Apr-11 12 23.0

23.0
4-Apr-11 13 22.6 8.07 6.7 309

22.6 8.02 6.6 309
5-Apr-11 14 22.8

22.8
6-Apr-11 15 22.8 7.95 6.9

22.8 7.98 7.0
7-Apr-11 16 22.6 6.8

22.6 6.8
8-Apr-11 17 22.6 8.00 6.7

22.6 8.05 6.3
9-Apr-11 18 22.3 6.6

22.3 6.8
10-Apr-11 19 23.1 6.9

23.1 6.0
11-Apr-11 20 23.1 7.99 6.1 311

23.1 7.98 6.1 311
12-Apr-11 21 23.1 7.1

23.1 7.3
13-Apr-11 22 22.5 7.91 6.3

22.6 8.01 7.0
14-Apr-11 23 22.5 7.3

22.5 6.8
15-Apr-11 24 22.5 7.96 7.1

22.5 7.90 7.4
16-Apr-11 25 22.6

22.6
17-Apr-11 26 22.3

22.3
18-Apr-11 27 22.7 7.86 7.2 296

22.8 7.86 7.3 296
19-Apr-11 28 22.6 8.10 6.5 326 118 148 0.00 U

22.6 8.05 6.7 319

Mean 22.7 7.92 6.7 308 116 148 0.04
Number 58 28 40 12 2 2 2
Max # 23.1 8.10 7.4 326 118 148 0.07
Min# 22.2 7.60 5.9 296 114 148 0.00

Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 9 9 10
Weight- (mg) 0.20600 0.23100 0.21300 0.19800 0.15200 0.20333 0.20444 0.26300
Biomass- (mg) 0.20600 0.23100 0.21300 0.19800 0.15200 0.18300 0.18400 0.26300

28-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight- (mg) 0.20885 MDL = 0.04
Avg. Biomass- (mg) 0.20375 RL = Reporting Limit (lowest standard, 0.1)
Average Weight of H.azteca  at day 0:  0.01850mg J = Between MDL and RL

U = Below MDL (non detect)

Page 152 of 438



 
 
 
 
 
 
 
 
 

Appendix C 3 
Overlying Water Quality Summaries 

 Emory River Water 
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Appendix D 
Chironomus dilutus 

20-Day Statistical Data 
 Survival 
 Weight  
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Appendix E 
Chironomus dilutus 

Emergence Statistical Data 
 Partial Life Cycle Survival 
 Emergence  
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Appendix F 
Hyalella azteca 

28-Day Statistical Data 
 Survival  
 Weight  
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Appendix G 
Reference Toxicant Data 
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