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Executive Summary

Great Lakes Environmental Center, Inc. (GLEC), via a contract with the Tennessee Valley
Authority (TVA), conducted 10-day (screening) whole sediment toxicity tests with both
Chironomus dilutus and Hyalella azteca. The whole sediment toxicity tests were performed with
eight investigative sediment samples and one reference sediment sample, collected from
predetermined locations in the Clinch River. The Clinch River is one of two rivers that were
impacted by a fly ash spill at the Kingston Fossil Plant. These whole sediment toxicity tests are
part of a large TV A project entitled “Kingston Monitoring and Analysis Project”. The 10-day
whole sediment toxicity test results will be used in conjunction with the chemical analysis results
to select a subset of four sediment samples to be used in the follow-up long term (definitive)
whole sediment toxicity tests with both C. dilutus and H. azteca.

The eight investigative sediment samples collected from the Clinch River and used in the 10-day
whole sediment toxicity tests were designated: CRM 0.0, CRM 1.5, CRM 2.0, CRM, 2.5, CRM
3.0, CRM 3.5, CRM 4.0 and CRM 4.5. All survival and growth results were compared to the
reference sediment sample (Clinch River reference control sediment) collected upstream of the
spill site on the Clinch River. Surface water collected from the Clinch River was used as the
overlying water in the eight investigative sediments, the reference control sediment, and the
laboratory control sediment exposures. These tests were conducted following the U.S.
Environmental Protection Agency (EPA) and the American Society Testing and Materials
(ASTM) whole sediment 10-day toxicity test methods for determining toxicity. The endpoints of
these whole sediment toxicity tests conducted with C. dilutus and H. azteca were survival and
growth. These whole sediment toxicity tests were performed February 15 through February 25,
2011.

The survival and growth performance critenia were met in all control samples for both the C.
dilutus and H. azteca whole sediment toxicity tests. After 10 days, the eight investigative
sediment samples showed no statistically significant reduction in survival in either the C. dilutus
or the H. azteca tests when compared to the Clinch River reference control sediment. However,
in investigative sediment sample CRM 2.0 and CRM 4.0 growth was significantly reduced in C.
dilutus after 10 days of exposure when compared to the Clinch River reference control sediment
organisms. In addition, in investigative sediment samples CRM 1.5, 2.5, and 4.5, growth was
significantly reduced in H. azteca after 10-days of exposure when compared to the Clinch River
reference control sediment organisms.
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Introduction

Great Lakes Environmental Center, Inc. (GLEC) under contract with the Tennessee Valley
Authority (TVA) conducted and completed analysis of 10-day (screening) whole sediment
toxicity tests for survival and growth with both Chironomus dilutus and Hyalella azteca. The
whole sediment toxicity tests were performed with eight investigative sediment samples and one
reference control sediment sample, ail collected from the Clinch River by the Tennessee Valley
Authority (TVA) and Restoration Services, Inc. (RSI) personnel for whole sediment toxicity
assessment.

The eight investigative sediment samples collected from the Clinch River and used in the 10-day
whole sediment toxicity tests were: CRM 0.0, CRM 1.5, CRM 2.0, CRM, 2.5, CRM 3.0, CRM
3.5, CRM 4.0 and CRM 4.5. All survival and growth results were statistically compared to the
reference sediment sample (Clinch River reference control sediment) collected upstream of the
spill site in the Clinch River. Surface water collected from the Clinch River upstream of the spill
site, was used as the overlying water in the eight investigative sediment, reference control
sediment and a laboratory control sediment tests.

As outlined in the TV A 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, whole sediment survival and growth toxicity test results for
the eight sediment samples are summarized in the following tables.

e Tablel: 10-Day C. dilutus Average Percent Survival

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

e Table 3: 10-Day H. azteca Average Percent Survival

e Table 4: 10-Day H. azteca Growth and Biomass Estimates

e Table 5: Control Data: 10-Day C. dilutus Average Percent Survival

e Table6 Control Data: 10-Day C. dilutus Growth and Biomass Estimates

(expressed as average ash-free-dry-weight (AFDW)
o Table7: Control Data: 10-Day H. azteca Average Percent Survival
o Table8: Control Data: 10-Day H. azteca Growth and Biomass Estimates
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Water quality data for the overlying water for each sediment sample tested are summarized in
Table 9 for the C. dilutus tests, and Table 10 for the H. azteca tests. A detailed summary of the
overlying water quality measurements is provided in Appendix B. Summaries of the statistical
analyses conducted on the whole sediment toxicity test data are provided in Table 11 for the C.
dilutus tests, and in Table 12 for the H. azteca tests. The daily laboratory bench data sheets are
maintained in files at GLEC, and are also provided on the enclosed compact diskettes. Chain of
Custody forms and reference toxicant data are provided in Appendices A and E, respectively.

MATERIALS and METHODS

The eight investigative and one reference sediment samples collected from the Clinch River were
analyzed at GLEC’s Traverse City, Michigan laboratory following GLEC’s written protocols,
which are based on the procedures outlined by: EPA/600/R-99/064 Methods for Measuring the
Toxicity and Bioaccumulation of Sediment-Associated Contaminants with Freshwater
Invertebrates, Second Edition; ASTM 1706-95B, Standard Test Methods for Measuring the
Toxicity of Sediment Associated Contaminants with Freshwater Invertebrates {ASTM 2000); and
GLEC Standard Operating Procedures (SOPs).

The eight investigative sediment samples, one reference sediment sample, and surface water
(collected from the Clinch River to be used as the overlying water for the whole sediment
toxicity tesis) were collected by Tennessee Valley Authority (TVA) and Restoration Services,
Inc. (RST) personnel February 7 through February 11, 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 a unique GLEC laboratory
identification numbers and stored in the dark for 3 days at 4°C until test initiation. Additional
surface water was collected on February 14, 2011, and arrived at the laboratory on February 16,
2011. Sample identification and collection information is provided in the table below.

GLEC Lab.

Sample LD. ID Number Date Sampled Date Received
Clinch Reference 8897 February 09, 2011 February 12, 2011
Sediment
CRM 0.0 8888 February 07, 2011 February 12, 2011
CRM 1.5 8889 February 07, 2011 February 12, 2011
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 3.5 8894 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 8898 February 11, 2011 February 12, 2011
Water
Clinch River 8900 February 14, 2011 February 16, 2011
Water
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The 10-day C. dilutus and H. azteca toxicity tests were initiated on February 15, 2011, with each
of the eight investigative sediment samples, 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 the eight investigative sediment samples, in
the Clinch River reference control sediment sample and in one laboratory centrol sediment.
Laboratory water {dechlor: de-chlorinated tap water) was used as the overlying water in one
laboratory control sediment and in the water-only control exposures.

Summary of Test Procedures: 10-Day Chironomus dilutus and Hyalella azteca Acute
Whole Sediment Toxicity Tests

Second to third instar C. difutus (11-12 days old at test initiation-purchased from Aquatic
BioSystems) and H. azteca (12-13 days old-cultured in house) were used to initiate the 10-day
whole sediment toxicity tests. C. difurus and H. azteca were continuously exposed for 10 days to
each of the eight investigative sediment samples, 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 sediment sample, and for laboratory
controls; each replicate contained 10 animals. 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 100 percent forested watershed,
located in the Pere Marquette State Forest, near Traverse City.

The C. dilutus and H. azteca were exposed 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 thoroughly homogenized using a
pre-cleaned stainless steel all purpose mixer and a power drill until a uniform color and texture
was achieved. 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 eight 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 120 mg/L. The overlying water for the second laboratory
control sediment and the water only control consisted of de-chlorinated municipal tap (Lake
Michigan) water, with an average hardness of 127 mg/L and an average alkalinity of 106 mg/L.
Temperature, dissolved oxygen, pH, and specific conductance of the overlying waters were
measured daily prior to use. The hardness, alkalinity, and total ammonia (as N} of Clinch River
surface water was measured at the beginning of the toxicity tests and when the Clinch River
water batch was nearly depleted.

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 light intensity of 192-310
lux (acceptable range100-1000 lux). Temperatures and the dissolved oxygen (DO) of the
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overlying water in the test chambers were measured daily in two alternating replicates for each
test sediment and the results were recorded on the laboratory bench data sheets. Alkalinity,
hardness, pH, and total ammonia (as N) were measured in the overlying water on test days 0 and
9 for both the C. dilutus (Table 9 and Appendix B) and H. azteca (Table 10 and Appendix B)
tests. These results were also recorded on the laboratory bench data sheets.

Observations of organism behavior and any anomalies observed in the test chamber were made
daily and recorded on the laboratory bench data sheets.

The number of C. difutus surviving in each replicate test chamber was recorded at test
termination (10 days), and a summary of the percent survival is provided in Tables 1 and 5. 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] was also determined at test termination, and the results are summarized in
Tables 2 and 6.

The number of surviving H. azteca in each replicate chamber was recorded at test termination
(10 days) and the survival data are summarized in Tables 3 and 7. The average dry weight [in
milligrams (mg)] of the surviving organisms for each H.azteca replicate, and the biomass [dry
weight (mg) of the surviving organisms divided by the initial number of organisms] was also
determined at test termination, and the data are summarized in Tables 4 and 8.

A statistical analysis, using the program TOXCALC, (version 5.0.32) and following statistical
guidelines provided in EPA Method 600/R-99/064 and ASTM Method 1706-95B (2000), was
used to compare the 10-day survival and growth endpoints. Prior to analysis, all survival data
were transformed using an arc sine-square root transformation. The transformed data were then
tested using either the homoscedatic or heteroscedastic t-tests, which are intended for comparing
a single treatment to a single control. The homoscedatic t-test assumes the data are normally
distributed (Shapiro-Wilk Test or Kolmogorov D Test) and the variances are equal (F-test). If
the variances are not equal, the data are to be analyzed using the heteroscedastic t-test. If the
data are not normally distributed, then the data are to be analyzed using the nonparametric t-test
(e.g., Steel’s Many-One Rank or Wilcoxon with Bonferroni’s).

Growth data were initially evaluated for normal distribution and homogeneity of variances. In
those cases where the data were not normally distributed or homogenous, then the data were
analyzed using either the homoscedatic t-test, heteroscedastic t-test, or the nonparametric test. In
addition to growth being evaluated as average dry weight of the surviving organisms, the growth
was analyzed as biomass (average dry weight of surviving organisms divided by the number of
initial organisms). The percent survival and growth for each investigative sample was
considered statistically different when it was significantly lower (p< 0.05) than the organisms
exposed to the Clinch River reference control sediment (GLC Number 8897).

Organisms exposed to the GLEC laboratory control sediments and the water only control
exposures for each toxicity test achieved the minimum survival and growth requirements, as
specified in the EPA /600/R-99/064 manual (those requirements are discussed in the following
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results section for each set of toxicity tests). In this instance, the laboratory control sediment
with laboratory water (dechlor) and the water only control were used as a measure of test
acceptability and of the 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. Control survival, growth and biomass results are summarized in Tables 5
and 6 for the C. dilutus, and in Tables 7 and 8 for the H. azteca.

RESULTS and DISCUSSION

10-Day Chironomus dilutus

The organisms exposed to the Clinch River reference control sediment, the laboratory control
sediments and to water only, exceeded the minimum survival (70 percent) and growth (0.48 mg
AFDW at test termination) criteria for an acceptable control for the C. dilutus tests (Tables 1, 2,
5 and 6). One hundred percent of the organisms exposed to the Clinch River reference control
sediment survived (both laboratory controls had 93.8 percent survival, and the water only control
had 90.0 percent survival) after 10 days of exposure. For reference, the acceptable requirements
for survival and growth for the C. dilutus sediment toxicity tests can be found in the EPA manual
/600/R-99/064, Table 12.3.

There was no statistically significant difference between C. dilutus survival, growth, or biomass
in the laboratory contrel sediment with Clinch River surface water and the laboratory control
sediment with laboratory water. 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 controls and the water
only control. The mean growth and biomass for C. dilutus exposed to the laboratory control
sediment with laboratory water were 0.94797 mg and 0.88750 mg, respectively, while the mean
growth and biomass for C. dilutus exposed to the water only control was 1.12848 mg and
1.00500 mg, respectively.

The overlying water quality measurements (Table 9) were also within the acceptable limits
according to the EPA testing protocol (i.e., daily mean temperatures were 23 = 1 °C; 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 in the water only control (2.1 mg/L on
February 24, 2011) and in the overlying site water of the laboratory control sediment (2.4 mg/L
on February 25, 2011). In response to the drop in DO on February 24, we added a third
overlying water renewal to all of the controls and investigative test sediment replicates. The
brief drop in DO was unlikely to have affected the test results (see EPA /600/R-99/064 manual,
section 12.3.6.2.2).
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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 10-Day Chironemus dilutus Tests

Clinch River Reference Sediment Sample Compared to Investigative Sediment Samples:
CRM 0.0, CRM 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM 3.5, CRM 4.0 and CRM 4.5

Survival and growth results from the Clinch River reference control sediment sample (GLC
Number: 8897) were compared statistically to the eight investigative sediment samples: CRM
0.0, CRM 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM 3.5, CRM 4.0 and CRM 4.5. There was no
statistically significant reduction (p 20.05) in C. dilutus survival in any of the eight investigative
sediment samples after 10 days of exposure when compared to the Clinch River reference control
sediment (Tables 1 and 11).

Chironomus growth [measured as AFDW of surviving organisms (mg)] was significantly
reduced in one investigative sediment sample; CRM 4.0 (GLC Number: 8895) when compared
to the Clinch River reference control sediment sample (Tables 2 and 11). The growth data was
also evaluated using the biomass [AFDW of surviving organisms divided by the initial number
of organisms (mg)]. The C. difutus growth expressed as biomass was statistically reduced
(p<0.05) in two investigative sediment samples: CRM 2.0 (GLC Number: 8891), and CRM 4.0
(GLC Number: 8895), after 10 days of exposure when compared to the Clinch River reference
control sediment sample (Tables 2 and 11).

The statistical results for the C. dilutus survival and growth whole sediment toxicity tests are
provided in Appendix C.

10-Day Hyalella azteca

The H. azteca in the 10-day Clinch River reference control sediment, the laboratory control
sediments and in the water only exposure control exceeded the minimum survival criterion (80
percent), and there was measurable growth relative to the weight of organisms at test initiation
(Tables 3, 4, 7 and 8). After 10 days of exposure, the H. azteca exposed to the Clinch River
reference control sediment had 95.0 percent survival and organisms exposed to the laboratory
control sediment with Clinch River surface water had 96.3 percent survival, and the organisms
exposed to the laboratory control sediment with laboratory water and the water only control both
had 97.5 percent survival. The requirements for acceptable survival and growth for H. azteca
can be found in the EPA manual /600/R-99/064, Table 11.3.

There was no statistical difference for H. azteca between survival, growth, or biomass in the
laboratory control sediment with Clinch River surface water relative to the laboratory control
sediment with laboratory water. Survival of organisms exposed to the laboratory control
sediment with laboratory water, when statistically compared to the water only control, showed
no difference for survival. However there was a statistical difference for these organisms in both
growth and biomass. The mean growth and biomass for H. azteca exposed to the laboratory
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control sediment with laboratory water were 0.12753 mg and 0.12525 mg, respectively.
Whereas the mean growth and biomass for H. aztfeca exposed fo the water only control were
0.05053 mg and 0.04925 mg, respectively. These data suggest to us that the sediment provided
an additional food source for the H. azfeca.

The overlying water quality measurements (Table 10) 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

B)).

All test chambers were checked daily to assess organism behavior and no unusual observations
were noted, with an exception observed on day 10 (test termination). On February 25, 2011,
during test termination in replicate one of investigative sediment CRM 2.0 (GLC Number:
8891), there were no organisms recovered. However, there was 100 percent recovery of
organisms in the other seven replicates of investigative sediment CRM 2.0. We believe that
there was a technician error during test initiation which resulted in no organisms added to
replicate one of CRM 2.0. Therefore, we did not include this replicate in the statistical analysis.

Consequently, the A. azteca whole sediment toxicity tests with samples Clinch River reference,
CRM 0.0, CRM 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM 3.5, CRM 4.0 and CRM 4.5 are valid

assessments of sediment toxicity.

Statistical Analysis for 10-Dav Hyalella azteca Tests

Clinch River Reference Sediment Sample Compared to Investigative Sediment Samples:
CRM 0.0, CRM 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM 3.5, CRM 4.0 and CRM 4.5

Survival and growth results from the Clinch River reference sediment sample (GLC Number:
8897) from the 10-day whole sediment toxicity tests were statistically compared to the eight
investigative sediment samples: CRM 0.0, CRM 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM 3.5,
CRM 4.0 and CRM 4.5. There was no statistically significant reduction (p =0.05) in H. azteca
survival in any of the eight investigative sediment samples after 10 days of exposure when
compared to the Clinch River reference control sediment (Tables 3, 4 and 12).

In contrast, H. azteca growth in the surviving organisms (measured as average dry weight in mg)
was significantly reduced in three of the eight investigative samples; CRM 1.5, CRM 2.5, and
CRM 4.5 (GLC Numbers: 8889, 8892, and 8896, respectively) when compared to the Clinch
River reference control sediment (Tables 4 and 12). The H. azteca growth data was also
evaluated using biomass (weight of surviving organisms divided by the initial number of
organisms), and we found a statistically significant reduction in H. azteca growth (as biomass) in
one investigative sediment sample; CRM 1.5 (GLC Number: 8889) when compared to the Clinch
River reference control sediment (Tables 4 and 12).
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The statistical results for survival and growth in the H. azfeca whole sediment toxicity tests are
provided in Appendix D.

In-House Reference Toxicant Results for Chironomus dilutus and Hyalella azteca

The in-house NaCl reference toxicant 96-hour LCs, (median lethal toxicant concentration)
results for C. dilutus was 6.66 mg/L, and 4.03 mg/L for H. azteca. Those 96-hour LCs¢ results
for both organisms were within + 2 standard deviations of the mean toxicity value (LCsp). The
summarized control charts are provided in Appendix E. After 96-hours 100 percent of the
controls for both the C. dilutus and H. azteca reference toxicant tests were alive.

In summary, survival and growth performance criteria were met in all controls of both the C.
dilutus and H. azteca whole sediment toxicity tests. After 10-days, the eight investigative
sediment samples showed no statistical reduction in survival for either the C. dilutus or the H.
azteca, when compared to the Clinch River reference control sediment results. However, growth
of C. dilutus exposed to investigative sediment samples CRM 2.0 and CRM 4.0 was reduced
(expressed as growth or biomass) after 10 days of exposure when statistically compared to the
Clinch River reference control. In addition, growth of H. azteca exposed to investigative
sediment samples; CRM 1.5, 2.5, and 4.5, was significantly reduced (expressed as growth or
biomass after 10 days of exposure when statistically compared to the Clinch River reference
control sediment.

If you have any questions, or if you would like additional information, please contact myself,
Mick DeGraeve, or Dennis McCauley at (231) 941-2230. Thank you for the opportunity to
provide this service to the Tennessee Valley Authority. We look forward to continuing to
provide environmental services to you in the future.

Sincerely,

%ﬂu@%@m AN N W
Mailee W. Garton Mick DeGraeve  \

Laboratory Coordinator Director of Strategic Planning
and Program Development

MWG:mg
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TABLE 1. Comparison of Number of Surviving Organisms per Replicate and Percent Survival Between the Clinch River Reference Control
Sediment Sample and the Investigative Sediment Samples (CRM 0.0, CRM 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM 3.5, CRM 4.0,
and CRM 4.5) for the Tennessee Valley Authority (TVA) Chironomus dilutus 10-Day Whole Sediment Toxicity Tests Conducted
February 15-February 25, 2011.

Number Test Organisms Surviving per Replicate”
Replicate Clinch
Number River
Laboratory Reference
Control Control CRMO0.0 || CRM15 || CRM20 | CRM25 || CRM3.0 | CRM35 | CRM4.0 || CRM4.5
with Clinch River
Water CRM 7.0 |[GLC# 8897| GLC# 8888 (| GLC# 8889 |[GLC# 8891 || GLC# 8892 GLC# 8893 || GLC# 8894 || GLC# 8895 [| GLC# 8896
1 10 10 10 10 10 10 10 10 10 10
2 10 10 10 10 9 10 9 10 5 10
3 9 10 10 9 10 10 10 10 10 10
4 9 10 10 10 10 10 10 10 10 10
5 10 10 10 10 10 9 10 10 10 10
6 10 10 10 10 10 10 10 10 10 10
7 9 10 10 7 9 10 10 10 10 9
8 8 10 10 6 10 10 10 10 9 9
10-Day
Percent
Survival 93.8 100.0 100.0 90.0 97.5 98.8 98.8 100.0 92.5 97.5

" Replicates initiated with 10 organisms each
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TABLE 2. Comparison of Averagel Ash-Free-Dry Weight (AFDW) (mg), Biomass® (AFDW) (mg) and Percent Survival Between the Clinch River Reference Control Sediment Sample and the Investigative Sediment Samples (CRM 0.0, CRM 1.5, CRM
2.0, CRM 2.5, CRM 3.0, CRM 3.5, CRM 4.0, and CRM 4.5) for the Tennessee Valley Authority (TVA) Chironomus dilutus 10-Day Whole Sediment Toxicity Tests Conducted February 15-February 25, 2011.
Clinch River
REPLICATE # || Laboratory Control Reference Control CRM 0.0 CRM 15 CRM 2.0 CRM 25 CRM 3.0 CRM 35 CRM 4.0 CRM 4.5
with Clinch River
Water CRM 7.0 GLC# 8897 GLC# 8888 GLC# 8889 GLC# 8891 GLC# 8892 GLC# 8893 GLC# 8894 GLC# 8895 GLC# 8896
Average® | Biomass® || Average' | Biomass® | Average' | Biomass® || Average' | Biomass® || Average® | Biomass® || Average' | Biomass® || Average' | Biomass® || Average' | Biomass® || Average® | Biomass® || Average' | Biomass®
Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight
(mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
1 0.82300 0.82300 0.80500 | 0.80500 | 0.91700 0.91700 | 0.78700 0.78700 | 0.74300 0.74300 0.71500 0.71500 0.67100 0.67100 |[ 0.79400 0.79400 0.49800 0.49800 0.93100 0.93100
2 1.01600 1.01600 0.89100 | 0.89100 | 0.76200 0.76200 | 0.66300 0.66300 | 0.56778 0.51100 0.66400 0.66400 0.95333 0.85800 |f 0.76100 0.76100 0.75000 0.37500 0.87600 0.87600
3 0.96000 0.86400 0.85400 | 0.85400 | 0.85500 0.85500 | 0.80889 0.72800 | 0.58800 0.58800 0.68300 0.68300 1.61100 1.61100 | 0.83800 0.83800 0.49200 0.49200 0.69800 0.69800
4 0.98667 0.88800 0.67100 | 0.67100 | 0.95500 0.95500 1.05400 1.05400 | 0.67300 0.67300 0.64700 0.64700 0.70500 0.70500 | 0.91100 0.91100 0.52600 0.52600 0.72600 0.72600
5 1.05700 1.05700 0.95800 | 0.95800 | 0.75600 0.75600 | 0.80700 0.80700 | 0.44700 0.44700 0.83889 0.75500 0.73800 0.73800 || 0.76800 0.76800 0.66400 0.66400 0.74800 0.74800
6 1.10700 1.10700 0.62200 | 0.62200 | 0.81200 0.81200 | 0.84889 0.76400 | 0.74200 0.74200 0.70600 0.70600 0.86400 0.86400 || 0.76800 0.76800 0.52600 0.52600 0.63300 0.63300
7 0.83778 0.75400 0.61400 | 0.61400 | 0.65800 0.65800 | 0.91571 0.64100 | 0.79111 0.71200 0.73500 0.73500 0.93600 0.93600 | 0.71700 0.71700 0.44300 0.44300 0.86333 0.77700
8 1.18750 0.95000 0.81600 | 0.81600 | 0.81800 0.81800 1.21000 0.72600 | 0.87000 0.87000 0.74400 0.74400 0.76400 0.76400 || 0.99400 0.99400 0.63333 0.57000 0.65222 0.58700
Average'
Ash-Free-Dry-
Weight (AFDW) a
(mg) 0.99687 0.77887 0.81663 0.88681 0.67774 0.71661 0.90529 0.81887 0.56654 0.76594
Average (AFDW)
Biomass® Weight a a
(mg) 0.93237 0.77887 0.81663 0.77125 0.66075 0.70612 0.89337 0.81887 0.51175 0.74700
10-Day Percent
Survival 93.8 100.0 100.0 90.0 97.5 98.8 98.8 100.0 92.5 97.5

! Average Ash-Free-Dry-Weight (AFDW) is the total ash-free-dry weight of surviving organisms

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

#Significantly different (p< 0.05) from Clinch River Reference Control Sediment (GLC# 8897)

Note: Average Ash-Free-Dry Weight of Chironomus dilutus at test initiation = 0.20100 mg
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TABLE 3. Comparison of Number of Surviving Organisms per Replicate and Percent Survival Between the Clinch River Reference Control

Sediment Sample and the Investigative Sediment Samples (CRM 0.0, CRM 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM 3.5, CRM 4.0,
and CRM 4.5) for the Tennessee Valley Authority (TVA) Hyalella azteca 10-Day Whole Sediment Toxicity Tests Conducted
February 15-February 25, 2011.

Number Test Organisms Surviving per Replicate”
Replicate Laboratory Clinch
Number Control Reference | CRM 0.0 || CRM15 || CRM20 | CRM25 || CRM3.0 || CRM35 || CRM4.0 | CRM4.5
with Clinch
River Water
CRM 7.0 |[GLC# 8897| GLC# 8888 | GLC# 8889|(GLC# 8891 GLC# 8892 GLC# 8893 |[GLC# 8894 || GLC# 8895 [ GLC# 8896
1 10 10 10 10 T.E. 10 9 9 7 10
2 9 10 10 10 10 10 10 10 10 10
3 9 8 10 10 10 10 10 10 10 10
4 10 9 10 10 10 10 8 10 10 10
5 10 9 10 10 10 10 10 10 10 10
6 9 10 10 10 10 10 10 10 10 10
7 10 10 10 10 10 10 10 10 10 10
8 10 10 10 9 10 10 10 10 3 10
10-Day
Percent
Survival 96.3 95.0 100.0 98.8 100.0 100.0 96.3 98.8 87.5 100.0

" Replicates initiated with 10 organisms each
T.E.: Technician Error, no animals added and not used in statistical analysis
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TABLE 4. Comparison of Average1 Dry Weight (mg), Biomass® Dry Weight (mg) and Percent Survival Between the Clinch River Reference Control Sediment Sample and the Investigative Sediment Samples (CRM 0.0, CRM 1.5, CRM 2.0, CRM 2.5,
CRM 3.0, CRM 3.5, CRM 4.0, and CRM 4.5) for the Tennessee Valley Authority (TVA) Hyalella azteca 10-Day Whole Sediment Toxicity Tests Conducted February 15-February 25, 2011.
REPLICATE # | Laboratory Control Clinch Reference CRM 0.0 CRM 15 CRM 2.0 CRM 25 CRM 3.0 CRM 35 CRM 4.0 CRM 4.5
with Clinch River
Water CRM 7.0 GLC# 8897 GLC# 8888 GLC# 8889 GLC# 8891 GLC# 8892 GLC# 8893 GLC# 8894 GLC# 8895 GLC# 8896
Average' | Biomass® || Average' | Biomass® || Average® | Biomass® || Average' | Biomass® || Average’ | Biomass® || Average' | Biomass® | Average' | Biomass® || Average' | Biomass® || Average' | Biomass® || Average' | Biomass’
Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight
(mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
1 0.09300 0.09300 0.10400 | 0.10400 | 0.11300 0.11300 0.05900 0.05900 T.E. T.E. 0.07300 0.07300 0.08889 0.08000 || 0.09111 0.08200 0.08000 0.05600 0.09100 0.09100
2 0.14000 0.12600 0.15800 | 0.15800 | 0.09700 0.09700 0.08700 0.08700 0.08000 0.08000 0.07000 0.07000 0.07000 0.07000 | 0.10400 0.10400 0.08700 0.08700 0.07400 0.07400
3 0.08778 0.07900 0.10875 | 0.08700 | 0.09900 0.09900 0.07800 0.07800 0.09100 0.09100 0.07700 0.07700 0.09500 0.09500 || 0.08600 0.08600 0.09200 0.09200 0.09800 0.09800
4 0.10900 0.10900 0.08556 | 0.07700 | 0.11300 0.11300 0.08900 0.08900 0.08700 0.08700 0.08500 0.08500 0.08250 0.06600 | 0.09800 0.09800 0.09500 0.09500 0.08600 0.08600
5 0.12200 0.12200 0.09556 | 0.08600 | 0.12900 0.12900 0.07900 0.07900 0.07900 0.07900 0.08300 0.08300 0.12000 0.12000 | 0.11100 0.11100 0.12400 0.12400 0.08800 0.08800
6 0.14000 0.12600 0.09800 | 0.09800 || 0.11900 0.11900 0.10800 0.10800 0.08800 0.08800 0.09200 0.09200 0.09600 0.09600 || 0.09400 0.09400 0.10900 0.10900 0.08000 0.08000
7 0.09900 0.09900 0.11400 | 0.11400 | 0.06900 0.06900 0.07200 0.07200 0.10100 0.10100 0.09900 0.09900 0.08700 0.08700 || 0.08800 0.08800 0.11500 0.11500 0.08500 0.08500
8 0.11500 0.11500 0.07800 | 0.07800 | 0.08400 0.08400 0.07556 0.06800 0.09900 0.09900 0.10700 0.10700 0.08200 0.08200 || 0.08200 0.08200 0.03333 0.01000 0.08300 0.08300
Average
Dry Weight a a a
(mg) 0.11322 0.10523 0.10287 0.08094 0.08929 0.08575 0.09017 0.09426 0.09192 0.08563
Average
Biomass” Weight a
(mg) 0.10863 0.10025 0.10287 0.08000 0.08929 0.08575 0.08700 0.09312 0.08600 0.08563
10-Day Percent
Survival 96.3 95.0 100.0 98.8 100.0 100.0 96.3 98.8 87.5 100.0

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

#Significantly different (p< 0.05) from Clinch River Reference Control Sediment (GLC# 8897)

Note: Average Dry Weight of Hyalella azteca at test initiation = 0.02000 mg
T.E.: Technician Error, no animals added and not used in statistical analysis




TABLE 5. Comparison of Number of Surviving Organisms per Replicate and Percent Survival Between the Laboratory
Control Sediment with Laboratory Control water and the Water Only Control and Laboratory Control
Sediment with Clinch River Water (CRM 7.0) for the Tennessee Valley Authority (TVA) Chironomus dilutus
10-Day Whole Sediment Toxicity Tests Conducted February 15-February 25, 2011.

Number Test Organisms Surviving per Replicate”
Replicate
Number Water Only Laboratory Clinch River
Laboratory Control Control Control Reference Control
with Laboratory Laboratory || with Clinch River
Water (Dechlor) [Water (Dechlor)|| Water CRM 7.0 GLC# 8897
1 10 8 10 10
2 9 9 10 10
3 10 10 9 10
4 9 10 9 10
5 9 10 10 10
6 9 8 10 10
7 9 8 9 10
8 10 9 8 10
10-Day
Percent
Survival 93.8 90.0 93.8 100.0

" Replicates initiated with 10 organisms each
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TABLE 6 Comparison of Average' Ash-Free-Dry Weight (AFDW) (mg), Biomass’ (AFDW) (mg) and Percent Survival Between the
' Laboratory Control Sediment with Laboratory Control water and the Water Only Control and Laboratory Control Sediment with
Clinch River Water (CRM 7.0) for the Tennessee Valley Authority (TVA) Chironomus dilutus 10-Day Whole Sediment Toxicity
Tests Conducted February 15-February 25, 2011.
Clinch River Reference
REPLICATE # Laboratory Control Water Only Control Laboratory Control Control
with Laboratory Water Laboratory Water with Clinch River Water
(Dechlor) (Dechlor) CRM 7.0 GLC# 8897
Average! | Biomass’ | Average' | Biomass® | Average Biomass’ Average’ Biomass’
Weight (mg)| Weight (mg) [[Weight (mg)|Weight (mg)|| Weight (mg) | Weight (mg) | Weight (mg) | Weight (mg)
1 0.89700 0.89700 1.12625 0.90100 0.82300 0.82300 0.80500 0.80500
2 1.00667 0.90600 1.18556 1.06700 1.01600 1.01600 0.89100 0.89100
3 0.74100 0.74100 1.00500 1.00500 0.96000 0.86400 0.85400 0.85400
4 0.94667 0.85200 0.98400 0.98400 0.98667 0.88800 0.67100 0.67100
5 1.09000 0.98100 0.88300 0.88300 1.05700 1.05700 0.95800 0.95800
6 1.00444 0.90400 1.24500 0.99600 1.10700 1.10700 0.62200 0.62200
7 0.79000 0.71100 1.35125 1.08100 0.83778 0.75400 0.61400 0.61400
8 1.10800 1.10800 1.24778 1.12300 1.18750 0.95000 0.81600 0.81600
Average’ a a
Dry Weight (mg)|l 0.94797 1.12848 0.99687 0.77887
Average
Biomass” Weight a a
(mg) 0.88750 1.00500 0.93237 0.77887
10-Day Percent
Survival 93.8 90.0 93.8 100.0

! Average Ash-Free-Dry-Weight (AFDW) is the total ash-free-dry weight of surviving organisms
Z Biomass weight is the total dry weight of surviving organisms divided by the initial number of organisms

#Significantly different means between Laboratory Control Sediment with Laboratory Water and the Water Only Control
Note: Average Ash-Free-Dry Weight of Chironomus dilutus at test initiation = 0.20100 mg
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TABLE 7. Comparison of Number of Surviving Organisms per Replicate and Percent Survival Between the
Laboratory Control Sediment with Laboratory Control water and the Water Only Control and
Laboratory Control Sediment with Clinch River Water (CRM 7.0) for the Tennessee Valley
Authority (TVA) Hyalella azteca 10-Day Whole Sediment Toxicity Tests Conducted February 15-
February 25, 2011.

Number Test Organisms Surviving per Replicate”
Replicate
Number Water Only Laboratory Clinch River
Laboratory Control Control Control Reference Control
with Laboratory Laboratory || with Clinch River
Water (Dechlor) [Water (Dechlor)|| Water CRM 7.0 GLC# 8897
1 10 10 10 10
2 10 10 9 10
3 8 9 9 8
4 10 10 10 9
5 10 10 10 9
6 10 10 9 10
7 10 10 10 10
8 10 9 10 10
10-Day
Percent
Survival 97.5 97.5 96.3 95.0

" Replicates initiated with 10 organisms each
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TABLE 8. Comparison of Average' Dry Weight (mg), Biomass® (mg) and Percent Survival Between the Laboratory Control Sediment with
Laboratory Control water and the Water Only Control and Laboratory Control Sediment with Clinch River Water (CRM 7.0) for the
Tennessee Valley Authority (TVA) Hyalella azteca 10-Day Whole Sediment Toxicity Tests Conducted February 15-February 25, 2011.
Clinch River Reference
REPLICATE # Laboratory Control Water Only Control Laboratory Control Control
with Laboratory Water Laboratory Water with Clinch River Water
(Dechlor) (Dechlor) CRM 7.0 GLC# 8897
Average® Biomass® Average’ | Biomass’ || Average' | Biomass’ || Average' Biomass®
Weight (mg) | Weight (mg) [[Weight (mg) | Weight (mg) [[Weight (mg)| Weight (mg) || Weight (mg) [ Weight (mg)
1 0.17800 0.17800 0.06400 0.06400 0.09300 0.09300 0.10400 0.10400
2 0.10100 0.10100 0.05600 0.05600 0.14000 0.12600 0.15800 0.15800
3 0.09125 0.07300 0.04667 0.04200 0.08778 0.07900 0.10875 0.08700
4 0.15400 0.15400 0.03900 0.03900 0.10900 0.10900 0.08556 0.07700
5 0.10800 0.10800 0.06200 0.06200 0.12200 0.12200 0.09556 0.08600
6 0.09600 0.09600 0.04200 0.04200 0.14000 0.12600 0.09800 0.09800
7 0.17700 0.17700 0.03900 0.03900 0.09900 0.09900 0.11400 0.11400
8 0.11500 0.11500 0.05556 0.05000 0.11500 0.11500 0.07800 0.07800
Average’ a a
Dry Weight (mg)l  0.12753 0.05053 0.11322 0.10523
Average
Biomass? Weight a a
(mg) 0.12525 0.04925 0.10863 0.10025
10-Day Percent
Survival 97.5 97.5 96.3 95.0

! Average Dry Weight is the total dry weight of surviving organisms
Z Biomass weight is the total dry weight of surviving organisms divided by the initial number of organisms

#Significantly different means between Laboratory Control Sediment with Laboratory Water and the Water Only Control
Note: Average Dry Weight of Hyalella azteca at test initiation = 0.02000 mg
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Table 9 Summary of Mean Water Quality Parameters of Overlying Water Samples Collected Prior to Renewal for
the Tennessee Valley Authority (TVA) Clinch River Chironomus dilutus 10-Day Whole Sediment Toxicity
Tests Conducted February 15- February 25, 2011.
Dissolved Specific
Temperature Oxygen Conductivity Alkalinity Hardness Ammonia
Sample ID (°C) pH (s.u.) (mg/L) (umhos/cm) | (CaCO3 mg/L) | (CaCO3 mg/L) | (mg/L as N)
GLC No. (range) (range) (range) (range) (range) (range) (range)
n=22 n=4 n=22 n=4 n=2 n=2 n=2
n=3; CRM 2.5 | n=3; CRM 2.5
and CRM 4.0 | and CRM 4.5 |n=3;CRM 25
Clinch River
Reference Control 22.8 7.64 4.9 326 122 180 0.15
GLC No.: 8897 (22.3-23.1) | (7.51-7.77) (2.5-6.5) (324-329) (122-122) (144-216) (0.06-0.23)
CRM 0 22.8 7.61 4.2 344 132 142 0.28
GLC No.: 8888 (22.2-23.0) | (7.48-7.72) (3.1-5.8) (338-350) (128-136) (140-144) (0.27-0.28)
CRM 1.5 22.8 7.49 4.6 315 118 140 0.08J
GLC No.: 8889 (22.3-23.0) | (7.41-7.59) (3.3-6.2) (307-322) (116-120) (136-144) (0.08-0.08)
CRM 2.0 22.9 7.64 49 315 118 142 0.04J
GLC No.: 8891 (22.3-23.2) | (7.54-7.72) (3.7-6.5) (309-322) (114-122) (140-144) (0.01-0.07)
CRM 2.5 229 7.58 4.8 314 107 143 0.06J
GLC No.: 8892 (22.3-23.2) | (7.48-7.69) (3.2-6.5) (306-322) (100-120) (136-152) (0.03-0.10)
CRM 3.0 22.9 7.59 43 340 128 150 0.27
GLC No.: 8893 (22.3-23.2) | (7.53-7.66) (2.9-6.1) (335-345) (122-134) (144-156) (0.25-0.29)
CRM 3.5 22.8 7.68 44 327 121 144 0.12
GLC No.: 8894 (22.3-23.1) | (7.64-7.72) (3.0-6.1) (320-333) (116-126) (144-144) (0.09-0.14)
CRM 4.0 22.8 7.63 4.8 316 119 138 0.09J
GLC No.: 8895 (22.3-23.2) | (7.58-7.67) (3.0-6.5) (313-321) (114-126) (132-144) (0.07-0.10)
CRM 4.5 22.8 7.65 4.6 321 117 141 0.03U
GLC No.: 8896 (22.3-23.1) | (7.56-7.74) (2.7-6.5) (315-327) (114-120) (140-144) (0.00-0.06)
LCS & CRW 22.7 7.57 3.7 338 117 146 0.31
Laboratory Control
Sediment with
Clinch River Water- (22.2-23.1) | (7.42-7.71) (2.4-5.6) (336-340) (104-130) (144-148) (0.27-0.35)
CRM 7.0
LCS & GLW 22.7 7.41 4.0 329 114 138 0.21
Laboratory Control
Sediment with (22.1-23.0) | (7.29-7.56) (2.8-5.7) (327-331) (110-118) (136-140) (0.18-0.24)
Laboratory Water
GLW 22.8 7.69 4.8 310 94 132 0.21
Laboratory Water
Only (22.2-23.0) | (7.47-7.90) (2.1-7.9) (307-312) (86-102) (128-136) (0.01-0.41)

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

U = Below MDL (0.04) (non detect)
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Table 10. Summary of Mean Water Quality Parameters of Overlying Water Samples Collected Prior to Renewal for
the Tennessee Valley Authority (TVA) Clinch River Hyalella azteca 10-Day Whole Sediment Toxicity Tests
Conducted February 15- February 25, 2011.
Dissolved Specific
Temperature Oxygen Conductivity Alkalinity Hardness Ammonia
Sample ID (°C) pH (s.u.) (mg/L) (umhos/cm) [(CaCO3 mg/L) [ (CaCO3 mg/L) | (mg/L as N)
GLC No. (range) (range) (range) (range) (range) (range) (range)
n=22 n=4 n=22 n=4 n=2 n=2 n=2
n=3; CRM1.5 | n=3; CRM 2.5 [n=3; CRM 2.5
andCRM 2.5 | and CRM 3.5 | and CRM 3.0
Clinch River
Reference Control 22.6 7.79 6.5 325 124 174 0.13
GLC No.: 8897 (22.3-22.9) | (7.68-7.85) (5.7-7.2) (323-325) (122-126) (132-216) (0.02-0.23)
CRM 0 22.6 8.05 5.9 347 137 148 0.17
GLC No.: 8888 (22.1-23.0) | (7.63-8.43) (5.1-6.9) (345-349) (136-138) (144-152) (0.06-0.28)
CRM 1.5 22.6 7.76 6.3 312 118 132 0.06J
GLC No.: 8889 (22.2-23.0) | (7.56-7.97) (5.1-7.2) (306-318) (112-122) (128-136) (0.03-0.08)
CRM 2.0 22.6 7.81 6.5 317 108 136 0.02U
GLC No.: 8891 (22.2-23.0) | (7.62-7.96) (5.5-7.5) (312-322) (102-114) (132-140) (0.01-0.03)
CRM 2.5 22.6 7.77 6.6 315 109 143 0.03U
GLC No.: 8892 (22.2-23.0) [ (7.59-7.96) (5.8-7.5) (307-323) (100-124) (136-152) (0.02-0.04)
CRM 3.0 22.6 8.00 5.7 346 135 156 0.13
GLC No.: 8893 (22.2-22.9) | (7.59-8.44) (3.8-7.0) (343-349) (134-136) (156-156) (0.04-0.29)
CRM 3.5 22.7 8.05 6.1 334 129 147 0.05J
GLC No.: 8894 (22.2-23.0) | (7.46-8.55) (5.0-7.0) (319-347) (116-142) (144-148) (0.00-0.09)
CRM 4.0 22.6 7.78 6.5 317 120 140 0.06 J
GLC No.: 8895 (22.2-23.0) | (7.58-8.00) (5.7-1.5) (312-322) (114-126) (136-144) (0.01-0.10)
CRM 4.5 22.6 7.76 6.4 318 119 142 0.02U
GLC No.: 8896 (22.2-22.9) [ (7.60-7.87) (5.7-7.1) (310-325) (114-124) (140-144) (0.00-0.03)
LCS & CRW 22.6 7.71 54 334 131 140 0.17
Laboratory Control
Sediment with
Clinch River Water- (22.2-23.0) | (7.65-7.78) (4.3-6.3) (330-338) (130-132) (132-148) (0.06-0.27)
CRM 7.0
LCS & GLW 22.6 7.59 5.9 327 117 140 0.14
Laboratory Control
Sediment with (22.2-23.0) | (7.49-7.65) (4.9-7.4) (320-344) (116-118) (140-140) (0.10-0.18)
Laboratory Water
GLW 22.6 7.90 6.7 306 107 134 0.07J
Laboratory Water
Only (22.2-22.9) | (7.87-7.92) (5.0-7.7) (303-309) (102-112) (132-136) (0.01-0.12)

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

U = Below MDL (0.04) (non detect)




Table 11. Summary of Statistically Significant Differences (p< 0.05) Between the Clinch River
Reference Control Sediment Sample and the Investigative Sediment Samples (CRM
0.0, CRM, 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM, 3.5, CRM 4.0, and CRM 4.5) for
the Tennessee Valley Authority (TVA) Clinch River Chironomus dilutus 10-Day
Whole Sediment Toxicity Tests Conducted February 15- February 25, 2011.
10-Day Survival with 10-Day Growth (AFDW) 10-Day Biomass (AFDW)
Clinch River Reference |with Clinch River Reference |with Clinch River Reference
Control Sediment Control Sediment Control Sediment
Sample ID (GLC Number: 8897) (GLC Number: 8897) (GLC Number: 8897)
GLC No.
CRM 0
GLC No.: 8888
CRM 1.5
GLC No.: 8389
CRM 2.0 a
GLC No.: 8891
CRM 2.5
GLC No.: 8892
CRM 3.0
GLC No.: 8893
CRM 3.5
GLC No.: 8894
CRM 4.0 a a
GLC No.: 8895
CRM 4.5
GLC No.: 8896

a=Significantly different (p<0.05) from Clinch River Reference Control Sediment (GLC Number: 8897)
Growth is average Ash-Free-Dry-Weight (AFDW) is the total ash-free-dry weight of surviving organisms

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

organisms
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Table 12. Summary of Statistically Significant Differences (p< 0.05) Between the Clinch
River Reference Control Sediment Sample and the Investigative Sediment
Samples (CRM 0.0, CRM, 1.5, CRM 2.0, CRM 2.5, CRM 3.0, CRM, 3.5, CRM
4.0, and CRM 4.5) for the Tennessee Valley Authority (TVA) Clinch River
Hyalella azteca 10-Day Whole Sediment Toxicity Tests Conducted February 15-
February 25, 2011.
10-Day Survival with 10-Day Growth with 10-Day Biomass with
Clinch River Reference | Clinch River Reference | Clinch River Reference
Control Sediment Control Sediment Control Sediment
Sample ID (GLC Number: 8897) (GLC Number: 8897) (GLC Number: 8897)
GLC No.
CRM 0
GLC No.: 8888
CRM 1.5 a a
GLC No.: 8889
CRM 2.0
GLC No.: 8891
CRM 2.5 a
GLC No.: 8892
CRM 3.0
GLC No.: 8893
CRM 3.5
GLC No.: 8894
CRM 4.0
GLC No.: 8895
CRM 4.5
GLC No.: 8896 a

a=Significantly different (p<0.05) from Clinch River Reference Control Sediment (GLC Number: 8897)

Growth is the average dry weight is the total dry weight of surviving organisms

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




Appendix A
Chain of Custodies
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]
Custom Critical
PO Box 5001 + Green, GH 44232-5001 » customcritical.fedex.com
SCAC: FDCC

W

BILL OF LADING proor oF oRags? of 143

Not negotiable
Page 1 of _i
Shipper, mark all copies clearly and sign,

Shipper Tracking # Authorization # Purchase Order # Carrier PRO/BOL #
O N Ay wf £y
L F ] i S
A S
® Shipper {from) @ Consignee (to)

. <y PR . . L e f o ; R AP
Name L - riraes 9020 ndivy s vy e } Name -, o™ d 0k 0 78 g esmdie el ) 0T
Address} {1 Loahe siverv 30T Address | 57y pde fooit v

‘ }

Citv‘%\-é,c:'; I RWARTAA' State or Provincé“r.-*,
Countiyd<m_2ip 3 {714 % Phonel ]

City e dhe State or Province_t .

Countryiu”_ Zigt 10 £l Phonel___|

A4S s e N Attn
(3) Freight charges are: "4 Prepaid Qi Collect 8, Third Party Bill freight charges to:
Name re Address
F.0. Box City State Zip
O) Remit C.0.D. 10:

C C.0.D. i Name Phone

) ollect on Delivery Street

City State Zip

# Handiing Units

OB

Uescripsion of Articles, Kind of Packaging, Dimensicns, Spacial Marks, Excaptions and Unit Measurements, {i.e., pounds, gatlans, atc:)

Waight in Ibs.

Pieces Container Type | (X Shipper » Mark HM column for hazardous materials. {Subject ta correction)
20! Lo N e VR Jlg/
= |.-§ —— (Y T AT [4

. -

applicable regulations of the Dapartment of Transportation.

@Hazmat Certification - This is to certify that the abave-named materials are properly classified, described, packaged, marked and labeled, and are ir: proper candition for transportatior according to the

s i

Emergency Response Phone Number

Shipper Nama {signature)

Legible Authorized Name (print)

Offer's Name/Contract #

Phone Number

@Ifthis shipment is to be deliverad to the consignee without recourse on the shipper, tha ship-
per shall sign the following statement. The carrier may decline to make delivery of this shipment
without payment of freight and ail other lawful charges.

(Shipper Signature}

-
Consequentisl Damages - Carrisr is not responsible or lisble for any less or damage resulting
fram delay, nor-delivery or damage to shipment except @3 noted below. This includes loss of

sales, income, interest, profits, attorneys fees and other costs, but is not limited te these items.
Such damages are called "consequential damagas.”

Limitation af Liability/Deciered Yalue Damaga or Loss - Woe are liable for no mare than $50,000
per shipment in tha event of physical less or damage to cargo, unless you filf in a higher Declarad

Tariff Terms and Conditions; Charges - Absent & contractual agreemeht, all terms and condi-
tions for transportation services (including charges) sha!! be set forth in Carrier's tariff as main-
tained at Carrier's Corporate Headquarters and in effect-on the date service is provided. Copies
available upon request or at customcritical.fedax.com.

Dalay - Thera is always a risk of tate delivery or nan-delivery. In the avent of a late delivery, at

your request withir 30 days of shipment, FedEx Custem Critical may under certain conditions
refund part of transportation charges paid.

Vatue, document higher actuat loss in the event of & claim and pay an additional fee subject to
Service Guide Tarifi FOCC 101 provisions for declared value. Specisl conditions apply to Used and
Refurbished Equipment, documents, data, data records and Rascusd/interiined shipments, *Ses
reverse side for additional valuation tarms and conditions. Complete terms and cenditions
appesr in prevailing Sarvice Guide Toriff FOCL 101 availabla at www.customcritical.fedex.com

Shipper must state specificaily in the space below the agread or daclared value of the property as
follows: Shipper hereby states that the agreed or declared value of the property is:
]

Q) Driver Shipper Load & Count

Shipper Comments:
R T A I of
T A A Ty

(10) Loadud by: ZQ Shipper
& Requested dargo haid temp_22 " o) & . ';’@ Seal numbsiAe | § !f\d
a

Pallets/Container said to cug{ain __pieces ) 0 Shrink wrap

[0 Condition of freight unknawn due tu:\:"' ' ‘; P )

@Shippar's Recard Arrived oy ’D am,
L . . A4 . o -:__M\D p.m.
_ Date< i L Shipper Signature I , - NS, Traalerﬁ}j !E{ — Depared_____mam
i te‘.‘:‘.r"r . Driver Signature 7 "‘* AT B | Y Truck #2425, Sl
: @ Delivery Record (Please print and sign full nams) ~+0 Seal Intact Datqﬁm Delivery Comments:
Recsived shipment described above in good order and candition except as noted. 1 Consignee Unload | Arrived {4 20 7% 0 am.

o - S O pm
Signatwre:_v© 4 =, A )

" Departed Qam

Print: deler By P pm




Page 4 of 143

11¢ ~yt of range see project manager

" o’

SAMPLE CHEMISTRY AT TEST TEMPERATURES

. Sample
o~ P~ -
e N CHECK-IN FORM
GUiENT: TENNESSEF VA Ly AFHORITY PROJECT NUMBER:__5063-Q0
INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)
DATE RECEIVED 7./[2/20“ 2//2/20” Z/f?/l(}f! D_s
SAMPLE ID cemdo | L@MHUS | Clivor e DD
TYPE (W=water, SED=sediment, M=material) A Sed Sail D >
COLLECTION (G=grab, G=composite) G & G DS -
4
GLC NUMBER £895 8896 8897 DS -
COLLECTION DATE (Time Interval) 2/8/11 1235 | 2/8M 1953 R/ o070 D> >
oA A 3 A B A & Dj 7
TEMPERATURE (<6 degrees Celsius’)  |'[.8 /1.¢ 53 /1.9 SWAN
SAMPLE DESCRIPTION / trond Conbuies Gopraince ¢ ontainer
OBSERVATIONS Cand ¥ian, TR Grast cordige 17 Craat DS
(clarity, color, odor) Vo ade = ondiies
dor Vo ader MO OJDr
mu,.l,k? raueli\,) SA,.,J,,.\
.S

GLC NUMBER

TEMPERATURE (°C)

pH (s.u.)

DISSOLVED OXYGEN (mg/L)

CONDUCTIVITY (¢mhos/cm)

HARDNESS {mg/L)

STVILINI

ALKALINITY (mg/L)

TOTAL CHLORINE (mg/L)’

TOTAL AMMONIA (mg/L) as N

Check with project manager to see if necessary.

NM: Not Measured, ND: Non-detect

Hardness: GLC#

Hardness: GLC#

Hardness: GLC#

Alkalinity: GLC#

Alkalinity: GLC#

Alkalinity: GLC#

End mL: End mL: End mL: End mL: End mL: End mL:
Start mL: Start mL: Start ml.; Start mL: Start mL: Start mL:
' . Jsed: mL used: mL used: mL used: mL used: mL used:
Sample Volume:

Sample Volume:

Sample Volume:

Sample Volume:

Sample Volume:

Revised: /242011

Sample Volume:




eetENT: | NN ESSEr VAL LEY G uTHoRtTY

Sample
CHECK-IN FORM

Page 5 of 143

PROJECT NUMBER:__ 5 0 ¢ 3-900

INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)

DATE RECEIVED 2712/ 201 2/12/200 | 2f120200 | OS5
SAMPLE ID Cem 2.5 wn 30 | cemn 35S |DS
TYPE (W=water, SED=sediment, M=material) | € D Sed Sad D s
COLLECTION (G=grab, C=composite) & & G DJ _
GLC NUMBER 8492 3893 38F DS E
COLLECTION DATE (Time Interval) R 800 92l | 2/8/11 loien | PS .E
TEMPERATURE (<6 degrees Celsius') :?io_ yd 53 0 ’z [ /2 05 ga A -,B DS @
anta face Cortning TN e (A
e ThY WS
(clarity, color, odor) o o;la:‘" e / e oder
Ndoe
MuaMw) Mud iy M“‘Mj
' If out of range see project manager
"~ SAMPLE CHEMISTRY AT TEST TEMPERATURES
GLC NUMBER
TEMPERATURE (°C)
pH (s.u.) -
DISSOLVED OXYGEN (mgt) E
CONDUCTIVITY {(dmhos/cm) ™
HARDNESS (mg/L) »
ALKALINITY (mgiL)
TOTAL CHLORINE (mg/L)
TOTAL AMMONIA (mg/L) as N

Check with project manager to see if necessary.

NM: Not Measured, ND: Non-detect

Hardness: GLC#

Hardness: GLC#

Hardness: GLC#

Alkalinity: GLC#

Alkalinity: GLC#

Alkalinity: GLC#

End mL: End mL: End mL; End mL: End mL: End mi:
Start mL.; Start ml.: Start mL: Start mL; Start mL: Start mL:
' Ised: mL used: mL used; mL used: mL used: mL used:
Sample Volume:

é‘:mple Volume:

Sample Voiume:

Sample Volume:

Sample Volume:

Reviged: 1/24/2011

Sample Volume:




4.?-4‘.. >

ouiENT:_ T L pNNE SSEE

Sample
CHECK-IN FORM

VALY  AuiHoe!Ty

Page 6 of 143

prOJECT NUMBER:_ D 0 69-00

INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)

DATE RECEIVED 2/12/201] 2/12/2)) 2712/ 201) DS
SAMPLE ID Cemp Q |CRM [ 5 CcCemeo D5
TYPE (W-water, SED=sediment, M=material) | SE£ D SED SeD D5
COLLECTION (G=grab, C=composite} G- G & DS |
GLC NUMBER 3888 8389 839 | D5 E
COLLECTION DATE (Time Interval) Z,7/00 sIRPIE 243 \5p, 255 | DS E
TEMPERATURE (<6 degrees Celsius') 42,5 3‘3 1 / g 2_3 / ZB,Q D5 |
SAMPLE DESCRIPTION / Comtainces Containg:s Containes
OBSERVATIONS W md o] 1Y Gead cangdition | 1 Foot St N
{clarity, color, odor) ""‘"’“3; N9 Moe ”“"‘“’j, P:JL( Muo&..—ljl 4:;;{:.' N

1+ ~ut of range see project manager

e SAMPLE CHEMISTRY AT TEST TEMPERATURES
GLC NUMBER
TEMPERATURE {°C)
pH {s.u.) -
DISSOLVED OXYGEN (mgiL) :___:
CONDUCTIVITY (®dmhos/cm) >
HARDNESS (mg/L) w
ALKALINITY (mg/L)
TOTAL CHLORINE (mg/L)’
TOTAL AMMONIA {(mg/L) as N

Check with project manager to see if necessary.

NM: Not Measured, ND: Non-detect

Hardness: GLC# Hardness: GLC#

Hardness: GLC#

Alkalinity: GLC#

Alkalinity: GLC#

Alkalinity: GLC#

End mL: End ml.; End mL: End mL: End mi: End mL:
Startml: Start mL: Start mL: Start mL: Start mL: Start mL:
- used: mL used: mbL used: mL used: mL used: mlL used:

Sample Volume: Sample Volume:

Sample Volume:

Sample Volume:

Revised: 1/24/2011

Sample Volume:

Sample Volume:




SO

erient: TENNESSEE VALLEY ATHoRITY

Sample
CHECK-IN FORM

Page 7 of 143

PROJECT NUMBER:__2063-00

INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)

DATE RECEIVED 2/12/ 201 | 2/12/2011 2/1z/20m | DS
SAMPLE ID CEm 7.0
TYPE (W=water, SED=sediment, M=materia)) | \/ATER
COLLECTION (G=grab, C=composite) G -
GLC NUMBER 8898 E
COLLECTION DATE (Time Interval) 2/t joi57 ,’.‘_';
TEMPERATURE (<6 degrees Celsius’) | ¢, ?_J;é 300 @
SAMPLE DESCRIPTION / Clenr po
OBSERVATIONS Odar
{clarity, color, odor)

1" gt of range see project manager

s SAMPLE CHEMISTRY AT TEST TEMPERATURES
GLC NUMBER
TEMPERATURE (°C)
pH {s.u.) -
DISSOLVED OXYGEN (mg/L) E
CONDUCTIVITY (®mhosicm) >
HARDNESS (mg/L) o
ALKALINITY (mglL)
TOTAL CHLORINE (mg/L)’
TOTAL AMMONIA (mg/L) as N

Check with project manager to see if necessary.

NM: Not Measured, ND: Non-detect

Hardness: GLC#

Hardness: GLC#

Hardness: GLC#

Alkalinity: GLC#

Alkalinity: GLC#

Alkalinity: GLC#

End mL: End mL: End mL: End mL: End mL: End mL.
e ml Start mL.: Start mL; Start mL: Start mL: Start mL:
e USEA: ml used: mi. used: ml used: mL used: mL used:

Sample Volume:

Sample Volume:

Sample Volume:

Sample Volume:

Revisad: 1/24/2011

Sample Volume:

Sample Volume:




Pagc 8 of 143

COURIER TRANSPORT DOCUMENTATION

DATE: 02/11/2011
COURIER COMPANY:
FedEx
From: To:
TVA Dennis McCauley
c/o Katie Gassaway dmccauley@islec.com
189 Lakeshore Drive Great Lakes Environmental Center (GLEC)
Harriman, TN 37748 739 Hastings St.
865-803-4503 Traverse City, MI 49686
231.941.2230
Cell 231.649.3740
No. of Items: Description;
50 - 2.5 gallon cubes of water
70 ¢ | 18 - 5 gallon buckets of sediment
" | 2 coolers - one empty and the other with empty bottles

Shippers Name/Company: /44 ,e% ] rZsi

Date/ Time:  OZ{i 11 /7403

Courier Signature/Company: v}l)' LQ}J g(n {1 'qu,a } Ft’({ Je.'/, C uf,‘.o M B{ ) LL‘C&,\

Date/Time:DQ!uJ il ’ LoD

Receipt Signature/Company: 7,(]“—)( WAM ;Z-\ G Lot Lakes ENvieomen~! CLonter

Date / Time:_2/12/t1 1. 45

Corresponding Chains of Custody:

BULKSED-021111-GLEC page 1 of 1 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
BULKSW 021111-GLEC page 1 of | ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ R
T ] ] ] i @ < i, :
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
I I TIIIN

TVA ledk ity OOWIEY

7
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Page 10 of 143

Page 1 of 1
STRAIGHT BILL OF LADING NOT NEGOTIABLE Sl T
Shipment Date 2/15/2011 Bill of Lading Namber 149505
i Customer PO Carrier Name ACCESS AMERICA TRANSPORT
Origin Destination
From Shipper Tennessee Valley Authority To Consignee Great Lakes Enviromental Center
Street 189 Lakeshore Drive Street 739 Hastings Stireet
City-St-Zip Harriman TN 37748 City-St-Zip Traverse City M1 49686
Phone 865-207-2335 Phone 231-941.2230
Contact Name Adam Johnson Contact Name Dennis McCanley
Bili Freight to: Special Instructions

Reefer to move today by 4:30 PM. Deliver tommaorow 1st thing in the morning.
There is a gate at the shippers, call Adam Johnson at 865-207-2335 to open gate,
Reefer must maintain 36 degrees for the extent of the trip.

. Kind of packaging, descriptions of articles, Weight Lbs.
HA UN Handling Package Packing pac ’
Hazmat Class Number Units Pallets Type Group SPeClal marks and exf:eptlf)ns Class (subje?t to
list hazardous materials first corrections)
2 .00 o
Water Samples 835

—5v00- o
DMBZ(S|  oMRz s

f‘g P}QS“;(; Cu"a’k’*’—% ‘J.A::\r\ \.ulsjf‘tn 2-2.% ,_)u—1 c,ub:-"s\\‘wa.*‘-s CT? \-\)rx}u‘.
= PMB25T

. 2.0 o Total
Units 2509 35— 835
pMSZIEH szl SN Wet
RECEIVED. SURIECT T THE CLASSIFICATIONS AND TARIFFS IN AFFECT ON THE DATE OF THT ISSUE OF THIS BILL OF LADING.THE PROPGRTY F ei ht Char es
DESCRIBED ABOVE IN APPARENT GOOD (RDER. EXCEPT AS NOTED tCONTENTS AND CONDITION OF PACKAGE UNKNQOWHN|, MARKED. CONSIGNED. AND r g g

MESTINED 38 INDICATED ABOVE WHICH SAID CARRIER (REING UNDERSTOOD THROUGHOUT THIS CONTRACT AN MEBANING ANY PERSUN.

CURPORATION T POSSESSION OF THE PROPERTY UNDER THE CONTRACTY AGREHS TO CARRY 1T8 USUAL PLACE OF DELIVERY AT SAID DESTINATION. IF

UM 1TS ROUTE. OTHERWISE T¢ DELIVER TO ANOTHER CARRIER ©N THE ROUTE TO SAID DASTINATIONIT 1S MUTUALLY AGREED A% T() EACH CARRICR PrePaid

OF ALL OR ANY OF. SAID PROPERTY OVER ALL OR ANY PORTION OF SAID ROUTE TO DESTINATION AND A5 TO EACH PARTY AT ANY TIME INTERESTED

IN ALL OR ANY SAID PRUPERTY, THAT CYERY SERVICE T0) BE PERFORMED HEREUNDEZR SHALL BE SUBJECY TO ALL THE BILL OF LADING TERMS AND

CONDITIONS 1N THE GOVERNING CLASSIFICATION ON THE DATE UF THE SHIPMENT SHIFPER HEREBY CERTIFIES THAT HE 15 FAMILIAR WiTH ALL THE

BILL UF LADING TERMS AND CONDITIONS IN THE GOVERNING CEASSIFICATION AND THE SATD TERMS AND CONDITIONS ARE HEREDY AGREED TO BY

[THE SHIPPER.

NOTE:WHERE THE RATE 18 DEPENDENT ON VALUE. SHIPPERS ARE REQUIRED TO STATESUBIECT TO SECTHON 74OF THE CONDITIONS. IF THIS $HIPMENT 18 TO BE DELIVERED TO THE CONSIGNOR WITHOUT
SPECIFICALLY IN WRITING THE AGREED OR DECLARED VALUE OF THE PROPERTY. THE AGREEDRECOURSE THE CONSKINUR SHALL S1GN THE FOLLOWING STATEMENT THE CARRIER SHALL NOT MAKE DELIVERY OF
IR DECLARED VALUE 15 HEREBY SPECTFICALLY STATED BY THE SHIPPER TC BE NOTTHE SHIPMENT WITHCUT PAYMENT OF FRIEGHT AND ALL QTHER LAWRL CHARGES

EX{EEDING.PER

Uniis (skids,ctns,bundle,ete.) Emergency Response # (Signature ef Consignor)

IS 15 TO CERTIFY THAT THE ABOVE NAMED MATERIALS ARE PROPERLY CLASSIFIED. DESURIBED. PACKAGED. MARKED AND LABELED. AND AREIN PROPER CONDITION FOR TRANSPORTATION ACUURDING TO THE
APPLICABLE RECULATIONS OF THE DEPARTMENT QF TRANSPORTATION

R S e S C S Carrieg 7 > (7 \/
Towid Madbis | s/ /G %/)Z/ s

T

Moty

Miche i el



Page 11 of 143

- . Sample
LS CHECK-IN FORM
“octENT:_ TV PROJECT NUMBER:_ 2o G ©3
INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)

DATE RECEIVED al we i
SAMPLE ID B"\LS\"&C@%“'O )
TYPE (W=water, SED=sediment, M=material) | UNQIXRA
COLLECTION (G=grab, C=composite) G -
GLC NUMBER YAa00 E
COLLECTION DATE (Time Interval) 2] 19| 200 | 1ou E
TEMPERATURE (<6 degrees Celsius’) O3~ 1S Namag. Az TV leniock, @
SAMPLE DESCRIPTION / Cleus ' ~
OBSERVATIONS o odan
(clarity, color, odor)

11 ~ut of range see project manager

B SAMPLE CHEMISTRY AT TEST TEMPERATURES
GLC NUMBER
TEMPERATURE (°C)
pH (s.u.) -
DISSOLVED OXYGEN (mglL) E
CONDUCTIVITY (@mhos/cm) >
HARDNESS {mg/L) "
ALKALINITY {mg/L)
TOTAL CHLORINE (mgiL)’
TOTAL AMMONIA (mg/L) as N

Check with project manager to see if necessary.

NM: Not Measured, ND: Non-detect

Hardness: GLC# Hardness: GLC#

Hardness: GLC#

Alkalinity: GLC#

Alkalinity: GLC# Alkalinity: GLC#

End mL: End mL: End mL: End mt.: End mk: End mL:
Start mi. Start mL: Start mL: Start mL: Start mL; Start mL.:
) . Jsed: ml used: mi used: mlL used: mL used: mL used:

Sample Volume: Sample Volume:

Sample Volume:

Sample Valume:

Revised. 1/24/2011

Sample Volume: Sarnple Volume:




From: Tennessee Valley Authority
189 Lakeshore Drive
Harriman TN 37748

SHIP TO: Great Lakes Enviromental Center
739 Hastings Street
Traverse City MI 49686
Contact: Dennis McCauley 231-941-2230
................................................. FOLD HIERE - emmeemamesmesemeeosesmeemeenssemmsesmsemosssams ammesammeesmssmssss
Material
TSR Number Regserve# Reauesté Work Order# Item Type

149505

Water Samples

Order Comunents
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COURIER TRANSPORT DOCUMENTATION

DATE: 02/15/2011
COURIER COMPANY:
Access America Transport
From: To:
TVA Dennis McCauley
¢/o David Mathis dmecauley@glee.com
189 Lakeshore Drive Great Lakes Environmental Center (GLEC)
Harriman, TN 37748 739 Hastings St.
865-202-8313 Traverse City, MI 49686
231.941.2230
Cell 231.649.3740
No. of Items: Description: T Sadie g e
Ze . QON\ATTR
45~ 2.5 gallon cubes of water in crates
Dwolig I\

Shippers Name/Company:__ L2 avs d 11 athis / ES [

Date / Time: C’Z/é:-”/ PR

i vz 2470

Courier Signature/Company: ///

Date / Time:_/ 2 //‘f//'/

Receipt Signature/Company. ’ Y M) 4 9 qg L) 2 A(W

Date / Time: Q &l UOI 20U

Corresponding Chains of Custody:

BULKSW-021411-GLEC page | of 1 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

nnnt \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\;
Q\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

/1




Appendix B
Overlying Water Quality Summaries
o Chironomus dilutus
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_ Project Name: Tennessee Valley Authority (TVA) Test Dates: February 15-25, 2011
e Project N%Imber: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus ’

Data Entry
Date Initials : Data Entry
3/3/11 mwg 0-10 day plus survival and weight
3/7/72011 NS Full QC
3/7/11 eb 10%QC
4/14/2011 mwg corrected crm 0.0 and CRM 3.0 as per TVA review
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Project Nume: Tennessee Valley Authority (TVA} Test Dates: February 15-25, 2011
“ree  Project Number: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: Clinch Reference Sediment (GLC No. 8897) 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
15-Feb-11 ] 22.8 7.51 6.3 324 122 216 0.23
229 7.77 6.5 325
16-Feb-11 1 23.0 4.8
23.0 4.8
17-Feb-11 2 23.0 4.3
23.0 38
18-Feb-11 3 23.0 49
23.0 4.8
19.Feb-11 4 23.0 4.2
23,0 . 4.1
20-Feb-11 5 23.0 54
23.0 5.7
21-Feb-11 [ 231 3.3
2.0 5.4
22-Feb-11 7 223 5.5
22.7 5.9
23-Feb-11 8 22.6 5.7
227 5.3
‘ started 3rd
24-Feb-11 9 22.7 7.64 2.5 324 122 144 0.06 Al renewal
228 7.61 4.6 329
25-Feb-11 10 223 4.4
223 4.3
Mean 22.8 7.64 4.9 326 122 180 0.15
Number 22 4 22 4 2 2 b3
Max # 23.1 7.77 6.5 329 122 216 0.23
Min# 223 7.51 15 324 122 144 0.06
[Replicate 1 2 3 4 5 6 7 ]
# Surviving 10 1% 10 10 10 10 0 10
Weight-AFDW
(mg) (L80500 0.89100 (.85400  0.67100 0.95800 0.62200 .61400 0.81600
MBiomass-
AFDW (mg) 0.80500 0.89100 0.85400  0.67100 0.95800 062200 0.61400  0.81600
10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.77888 MDL = (.04
Avg. Biomass-AFDW (mg) 0.77888 RL = Reporting Limit (lowest standard, 0.1)
I = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL {non detzct)

Avyg. weight (mg) 0.201 NA = Not Applicable
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. Project Name: Tennessee Valiey Authority (TVA) Fest Dates: February 15-25, 2011
"~ Project Number: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: CRM 0.0 (GL.C No. 8888) Test Species: Chironomus difutus
Temgperature pH D.O. Conductivity  Alkalinity  Mardness Armunonia Ammonia Comments
Date Test Day (°C) {s.1.) {mg/L) {mmos} (mg/L) {mg/L} (mg/L)  Result Code
15-Feb-11 ¢ 22,7 7.72 5.6 350 t36 144 0.28
© o228 7.72 5.8 345
16-Feb-11 i 229 4.1
23.0 4.0
17-Feb-11 2 227 38
22.8 33
18-Feb-11 3 230 4.1
23.0 4.2
§9-Feb-t1 4 230 40
229 4.2
20-Feb-11 5 23.4 4.5
5.0
21-Feb-11 [} 23.0 32
23.0 5.1
22-Feb-11 7 22.5 4.8
22,5 4.9
23-Feb-11 8 22.6 : 31
22.4 31
started 3rd
24-Feb-11 9 22.7 7.48 34 342 128 140 0.27 renewal
22,7 7.5 38 338
25-Feb-11 10 222 3.6
22.2 3.5
Mean 1.8 T.61 4.2 344 132 142 0.28
Number 22 4 2 4 1 2 2
Max # 3.0 1.72 5.8 350 136 144 0.28
Min# 222 748 3.1 338 128 146 0.27
|[Replicate I 2 3 4 5 3 7 ]
# Surviving 10 10 10 0 19 10 10 10
: eight-AFDW
e () 0.21700 0.76200 0.85500 0.95500 1,75600 0.81200 1,65800 0.81800
[Biomass-
AFDW (mg) 0.91700 0.76200 0.85500 _ 0.95500 0.75600 0.81200 0.65800  9.81860
10-Day Percent Survival 100.0% Amutonia Key:
Avg. Weight-AFDW (mg) 0.81663 MDL = 0.04
Ave, Biomass-AFDW (ing) 0.81663 RL = Reporting Limit (Jowest standard, 0.1}
J = Between MDL and RL
80 organisins weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 201 NA = Not Applicable

*00) datn entered wrong correcked to mateh the bench sheets
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Project Name: Tennessee Valley Autherity (TVA)

Project Number: 5069-02

Test Dates: February 13-25, 2011

Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Sample ID: CRM 1.5 (GL.C No. 8889) ‘T'est Species: Chironomus dilutus
Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Conunents
Date . Test Day *C) (5.0.} {mg/L} (mmos) (mg/L) {mg/L) (mg/L) _Result Code
15-Feb-31 [ 23.0 7.50 6.2 307 120 136 0.08 )
23.0 7.5% 59 309
16-Feb-11 l 229 4.6
229 4.6
17-Feb-11 2 22.8 4.1
22.8 39
18-Feb-11 3 23.0 4.5
23.0 4.6
19-Feb-11 4 22.9 4.0
23.0 33
20-Feb-11 5 23.0 5.4
23.0 5.3
21-Feb-11 6 23.0 4.2
239 4.7
22-Feb-t] 7 22.5 4.9
225 5.t
23-Feb-11 8 22,6 5.4
256 5.3
started 3rd
24-Feb-11 9 22.8 741 3.4 32t 116 j44 0.08 J renewal
22.8 7.44 33 322
25-Feb-11 10 22.3 4.4
2.3 4.6
Mean 22.8 1.49 4.6 315 118 140 XI5
Number k- 4 22 4 2 2 1
Max # 130 7.59 6.2 i 120 144 0.08
Min# 22.3 141 33 307 116 136 0.08
[Replicate ] 2 3 4 5 [3 7 3
# Surviving 10 10 9 10 10 10 7 6
[Weight-AF W
{mg) (.78760 {.66300 0.80889 1.054060 0.80700 &54889 091571 1,21000
Biomass-
AFDW (mg) 0.78700 0.66300 0.72800 1.05400 0.8070¢ 0.76400 0.64100 0.72600
10-Day Percent Survival 90.0% Ammonia Key:
Avp. Welght-AFDW (mg) 0,88681 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.77125 RI = Reporting Limit (fowest standard, 0.1)

R0 organisms weighed at test initiation

Avg. weight (mg)

0.2el

I = Between MDL and RL

U = Below MDL (non detect)

MA = Not Applicable
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Pruject Name: Tennessee Valley Authority (TVA) Test Dates: February 15-25, 2011
“ume  Project Number: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Sample 1D: CRM 2.0 (GLC No. 8891} . Test Species: Chironomus dilutus
Temperature pH D.0. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) {s.11.) (mg/L} (mmos} {mg/L) (mg/L) {mg/L)
15-Feb-11 0 23.0 7.69 6.4 310 114 140 0.01
23.0 7.72 6.5 . 308
16-Feb-11 1 22.9 ’ 540
229 48
1 7-Feb-11 2 230 5.0
23.0 5.3
|8-Feb-11 3 23.0 4.2
23.0 4.5
19-Feb-11 4 230 38
23.0 38
20-Feb-i1 5 23.0 5.0
23.0 5.4
21-Feb-11 6 23.1 5.7
232 5.4
22-Feb-11 7 22.5 4.7
2246 4.9
23-Feb-11 8 22.6 5.5
227 44
started 3rd
24-Feb-11 9 229 7.61 5.0 319 122 144 0.07 renewal
228 7.54 37 o322
25-Feb-11 10 223 4.1
223 4.3
Mean 229 7.64 4.9 315 118 142 0.04
Number 22 4 12 4 2 p 2
. Max # 23.2 7.72 6.5 n 122 144 0.07
T— Min# 22.3 7.54 3.7 309 114 140 0.01
{[Replicate 1 2 3 4 5 6 7 8
[# Surviving 10 9 10 10 10 10 9 10
Welght-AFDW
‘(j‘g) 0.74300 (.56778 0.58800  0.67300 0.44700 0.74200 0.79111 0.87000
IFichass-
AFDW (mg) 0.74300 0.51100 0.58800  0.67300 0.44700 074200 0.71260  0.87000
T.E.- Technician error; no animals recovered, no animals added.
10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.67774 MDL=10.04
Avg. Biomass-AFDW (mg) 0.66075 RL = Reparting Limit (lowest standard, 0.1}
J = Between MDL and RL
30 organisms weighed at test initiation U = Below MDIL (non detect)
Avg. weight (mg) 0.201 NA = Not Applicable
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Project Nome: Tennessee Valley Authority (TVA)

Project Number: 5069-02

Sample ID: CRM 2.5 (GLC No. 8892)

Test Dates: February 13-23, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Temperature pH D.0. Conductivity  Alkalinity  Hardness Ammenia  Ammonia Commenis
Date Test Day ¢C) (5.,) {mg/L}) (mmuos) (mg/L) (mng/L) (mg/L) _Result Code
15-Feb-11 ] 229 7.68 6.4 306 100 152 0.03 9]
23.0° 7.69 6.5 310 302 146 0.04 J
15-Feb-11 L 22.8 4.7
229 4.6
17-Feh-11 2 22.8 39
2.9 4.0
18-Feb-11 3 230 4.7
230 4.7
19-Feb-t1 4 23.0 38
23.1 36
20-Feb-11 3 230 5.0
23.1 4.8
21-Feb-11 o 23.2 5.0
23.2 55
22-Feb-11 7 224 5.1
22.6 5.9
23-Feb-11 8 237 5.2
228 5.9
started 3rd
24-Feb-11 9 229 7.48 4.4 322 120 136 0.10 renewal
228 748 5.4 319
25-Feb-11 10 223 4.3
223 3.2
Mean 19 7.58 4.8 314 107 143 0.06
Number 22 4 22 4 3 3 3
Max # 23.2 7.69 6.5 322 120 152 0.10
Mind# 2.3 148 3.2 306 100 136 0,03
|[Replicate 1 2 3 4 5 3 7 [
# Surviving 10 10 10 10 9 10 10 10
Weight-AFDW
(mp) 0.71500 0.66400 0.68300 1.64700 {.83889 0.70600 0.73500 0.74400
Biomass-
AFDW (mg) 0.71500 0.66400 0,68300  0.64700 0.78500 070600 0.73500  0.74400
10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.71661 MDL =0.04
Avg. Biomass-AFDW {mg) 0.70613 RL = Reporting Limit {lowest standard, .1}

80 organisms weighed at test initiation

Avg. weight (mg)

0.21n

J = Between MDL and R,

U = Below MDL (non deteet)

NA = Not Applicable

Page 19 of 143



Page 20 of 143

Project Name: Tennessee Valley Autherity (TVA) Test Dates: February 15-25, 2011
Yo Project Number: 3069-02 Test Type: 10 Day Whale Sediment Toxicity Survival and Growth
Sample 1D: CRM 3.0 (GLC No. 8893) ' Test Species: Chironomus dilutus
Temperature pH B.O. Conductivity  Alkalinity Hardness Ammonia Anunopia Comiments
Date Test Day (°C) (s.1.} {mg/L} (Munos) (mg/L} (tng/L) (mg/L)  Result Code
15-Feb-11 0 22.9 742 5.9 345 134 156 0.29
22.9 .66 6.1 344
16-Feb-11 ! 22.8 4.3
229 4.4
17-Feb-11 2 229 3.6
229 3.5
18.-Feb-11 3 231 4.5
23 4.6
19-Feb-1% 4 . 231 39
231 4.2
20-Feb-11 5 231 5.2
5.2
21-Feb-11 ] 23.1 52
23.1 5.2
22-Feb-11 7 22.6 4.6
22,0 38
23-Feb-11 8 22.7 4.3
22.7 2.9
started 3rd
24-Feb-11 9 22.7 7.54 33 336 122 144 .25 renewal
228 7.53 3 335
25-Feb-11 ¢ 22.3 29
22.3 3.2
Mean 22.8 7.5¢ 4.3 . 34) 128 150 0.27
Nuinber 1 4 22 4 2 2 2
Max # 231 7.66 6.1 345 134 156 0.29
Min# 223 7.53 2.9 335 122 144 0.28
Replicate 1 2 3 4 5 i3 7 8
# Surviving il B 10 10 10 10 16 10
. Weight-AFDW
Se— (mg) 0.67100 0.95333 1.61100 0.7050{) 0.73800 (.86400 0.93600 0.76400
Biomass-
AFDW (mg) 0.67100 0.85800 161100 0.70500 0.73800 £.36400  0.93600 076400
10-Day Percent Survival 98.8% Ammonia Key:
Avg, Weight-AFDW (mg) 0.90329 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.89332 RI. = Reporting Limit (lowes1 standard, 0.1}
J = Betwegen MDL and RL
80 organlsms weighed at test initiation U = Below MDL {non detect)
Avg. weight (mg) 0.201 NA = Not Applicable

[Fremperature data eutered wrong, correcled to maich the beneh sheets |
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Project Name: Tennessee Valley Authority (TVA) Test Dates: February 15-25, 2011

s’ Project Number: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Suzvival and Growth
Sample ID: CRM 3.5 (GLC No. 3894} Test Species: Chironomus difutus
Temperature pH D.O. Conductivity  Alkalinity  Hardness Ammonia  Ammenia Coniments
Date Test Day (*C) (5.4.) (mg/L) (mmeos) [mg/l.) {mg/L} (mg/L) _Result Code
13-Feb-11 0 22.8 7.64 6.0 320 116 144 0.09 J
229 7.67 6.1 321
16-Feb-11 1 229 4.7
229 4.3
17-Feb-11 2 229 3.8
229 3.9
18-Feb-11 3 231 4.8
23.1 4.6
19-Feb-11 4 231 4.2
234 4.2
20-Feb-11 5 23.0 5.2
23.0 5.4
21-Feb-11 [ 131 4,7
23.0 4.4
22-Feb-11 7 226 4.4
225 4.4
23-Feb-11 8 22.6 5.0
229 3.0
started 3rd
24-Feb-11 9 22.7 772 KRH 332 126 144 0.14 renewat
22.8 7.67 33 333
25-Feb-11 10 223 3.4
22.3 3.4
Mean 22.8 7.68 4.4 327 121 144 6.12
Number 22 4 22 4 2 2 H
Max # 23.1 7.72 6.1 333 126 144 0.14
Min# 223 7.64 3.0 320 116 144 0.00
Replicate 1 1 3 4 5 [ 7 8
# Surviving L0 10 ¢ 10 10 10 10 10
Welght-AFDW
T |(me) 0.79400 0.76100 0.83800 091106 0.76800 0.76800 0.71700  0.99400
Iﬁiﬁnass-
AFDW (mg) 0.79400 0.76100 (.83800  0.91100 9.76800 0.76800 0.71700  $.99400
10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.81888 MDL = 004
Avg, Biomass-AFDW (mg) 0.81888 RL = Reporting Limit (lowest standard, 0.1}
J = Between MDL and RL
80 prganisms weighed at test initiation U = Below MDL (non detect)
Avg. weight (mg) 0.20% NA = Not Applicadle
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Project Name: Tennessee Valley Autherity (TVA)

Project Number: 3063-02

Sample ID: CRM 4.0 (GLC No, §895)

Test Drates: February 15-25, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Tetperature pH D.0. Conductivity  Alkalinity ~Hardoess Ammonia - Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mutios) (mg/L) (mg/L) (mg/L)  Result Code
15-Feb-11 0 229 7.63 6.4 313 114 144 0,10
228 1.83 4.5 313
16-Feb-11 1 3.4 5.2
3.0 52
17-Feb-11 2 228 38
2238 4.0
18-Feb-11 3 233 4,7
231 4.8
19-Feb-11 4 23.2 4.0
23.1 4.0
20.Feh-11 5 23.0 52
23.0 5.2
21-Feb-11- 6 23.0 4.8
23.0 4.7
22-Feb-t1 7 226 5.1
22.6 5.3
23-Feb-11 g 226 6.2
227 5.1
started 3rd
24-Feb-1! 9 22.8 7.67 30 36 116 132 0.07 1 rengwal
22,7 7.58 5.6 321 126
25-Feb-11 10 223 4.1
22.3 3.6
Mean 2.8 7.63 4.8 316 1o 138 0.09
Number 22 4 22 4 3 2 2
Max # 231 1.67 6.5 it 126 144 0.10
Mindt 223 7.5% 3.0 313 114 132 0.07
Replicate 1 2 3 4 5 [ 7 L]
# Surviving 10 5 10 10 10 10 10 9
Weight-AFDW .
i{{mg} . 49800 0.75000 0.45200 0.52600 0.66400 0.526C0 0.44300 0.63333
|Wmass-
AFDW (my) 0.49800 0.37500 049200 0.52600 0.66400 0.52600  0.44300  0.57000
10-Day Percent Survival 92.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.56654 MDL = 0.04
Avg. Biomass-AFDW (mg) 051175 RL = Reporting Limit (lewest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (mg)

0.20%

J = Between MDL and RL

U = Below MDL (non detect)

NA = Not Applicable
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Project Name: Tennesses Valley Authority (TVA)

“umar  Project Number: 5069-02
Sample 1D: CRM 4.5 {GLC No. 8896)

T

Test Dates: February 15-25, 2011
Test Type: 10 Day Whale Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

80 organisms weighed at test initiation

Avg, weight (mg)

0.201

J = Between MDL and RL

U = Below MDL {non detect}

WA = Not Applicable

Temperature ful| D.0. Conductivity  Alkalinity Hardness Ammonia Ammonia Conunents
Date Test Day (°C) (s.u.) {mg/L) {mmos) {(mg/L) (mg/L} (mg/L)  Result Cede
15-Feb-11 O 228 7.74 6.5 315 t14 144 0,00 u
228 .72 6.5 317
16-Feb-11 | 23.0 54
23.0 5.3
17-Feb-11 2 229 39
22.9 4.1
18-Feb-11 3 23.1 4.5
231 4.6
19-Feb-11 4 230 4.0
23.0 3.6
20-Feb-11 5 23.0 5.5
23.0 53
21-Feb-11 [ 23.0 4.2
23.0 4.5
22-Feb-11 7 22.6 4.6
226 5.1
23-Feb-11 8 22.7 4.4
227 5.2
started 3rd
24-Feb-11 9 207 7.56 2.7 323 120 140 .06 J renewal
22.7 7.57 3.9 327 140
25-Feb-1 10 22.3 3.7
2.3 37
Mean 22.8 7.65 4.6 321 17 141 .03
Number 12 4 12 4 2 3 2
Max # 231 1.74 6.5 anr 120 144 0.06
Min# 2.3 7.56 .7 315 114 140 0.0¢
|Replicate 1 2 3 4 5 & 7 8
||# Surviving 10 10 10 0 10 10 9 9
Weight-AFDW
i(_n}_g_) 0.83100 {1.87600 0.69800 0,72600 {.74800 0.63300 0.86333 9.65222
lmrmasy
AFDW (mg) 0.93100 0.87600 069800 0.72600 0.74800 0.63300 0.77700 058700
t0-Day Percent Survival 97.5% Ammonin Key:
Avg. Weight-AFDW (mg) 0.76594 MBL = 0,04
Avg. Biomass-AFDW (ing) 0.74700 RE = Reporting Limit (lowest standard, 0.1}
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Project Name: Tennessee Valley Authority (TVA)

Project Number: 5069-02
Sample 1D: Laboratory Sediment(Bd) w/Site Clinch River

Test Dates: February 15-25, 2011
Test Type: 10 Day Whole Sediment Tox icity Survival and Growth
Test Species: Chironomus difutus

Water-CRM 7.0
Temperature rH D.O. Conduetivity  Alkalinity lardness Ammenia Amumonia Comments
Date Test Day (*C) (s.0.) (mg/L} (mmos) (mg/l)  (mg/L) {mg/L) _Result Code
15-Feb-11 1] 228 7.1 5.6 339 130 148 0.27
229 .71 5.5 338
16-Feb-11 | 228 42
229 4.2
17-Feb-11 2 227 32
22.7 14
18-Feb-11 3 234 4.0
23.0 4.0
19-Feb-11 4 228 3.6
228 3.9
20-Feb-11 5 22.9 3.2
229 3.5
21-Feb-11 & 23.0 31
23.1 3.7
22.Feb- 11 7 124 31
224 4.0
23-Feb-11 8 22.6 31
22.4 2.8
starsed 3rd -
24-Feb-11 9 217 7.42 4.0 340 104 144 0.35 renewal
227 7.42 38 336
25-Feb-11 10 222 ' 24
22.2 2.6
Mean 22,7 7.57 3.7 338 117 146 0.31
Number 22 4 22 4 z 2 2
Max # 3.1 N 5.6 340 130 148 0.35
Min# 222 742 14 336 104 144 0.27
Replicate 1 2 3 4 5 6 7 8
# Survivin 10 10 9 E 10 10 9 3
Weighl-A% HW
i(mg) 0.82300 1.01600 0.96000 0.98667 1.05700 1.10700 0.83778 ).18750
Iﬁmﬂss-
AFDW (mg) 0.82300 1.05600 0.36400 0.88800 1.05700 1.10700 0.75400  0.95000
10-Day Percent Survival 93.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.99687 MDL = 9,04
Avg, Biomass-AFDW (mg) 0.93238 RL = Reporting Limit (Jowest standard, 0.1}

80 urganisms welghed at test initiation

Avg. weight (mg)

0.201

J = Between MDL and RL
U = Belpw MDL (non detect)
NA = Not Applicable
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Project Name: Tennessee Valley Authority (TVA) Test Dates: February 15-25, 2011
Project Number: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Sample 1D: Laboratory Sediment (83d) w/Laboratory water {Dechior}
Contral Test Species: Chironomus dilutus
‘Temperature pH D.G. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (su.) (mg/L} {minos) _{mg/L) (mg/Ly (mg/L) Result Code
15-Feb-11 {] 23.0 7.45 5.7 328 118 146 0.13
229 7.56 5.6 330
16-Feb-11 1 22.8 40
229 4.2
17-Feb- 1} 2 22.6 33
22.7 3.5
18-Feb-11 3 229 4.0
234 4.1
{9.Feb-11 4 230 3.7
22.8 3.6
20-Feb-11 5 229 3.7
229 37
21-Feb-11 ] 22.9 30
230 3.2
22-Fed-11 7 22.4 4.4
22.3 3.8
23-Feb-11 8 221 4.2
223 2.8
started Ird
24-Feb-11 9 22.7 7.29 3.9 334§ 110 136 0.24 renewal
227 .35 4.3 327
25-Feb-11 10 22.2 42
224 44
Mean 2.7 41 4.0 329 114 . 138 0.21
Number 12 4 1 4 2 2 2
Max # 3.0 T.56¢ 5.7 I3 i18 140 0.24
Min# 22.1 T.29 18 327 110 136 9.18
Replicate I 2 3 4 5 [ 7 8
10 i 10 ¢ S g 9 10
0.89700 1.00667 0.74100 _ 0.94667 1,05000 1.00444 0.79000 1.10800
AFDW {mg) 0.89700 02.90600 0.74100  0.85200 0.98100 1.90400 0.71100 | 1.10809 |
16-Day Percent Survival 93.8% Ammonia Key:
Avp, Weight-AFDW (mg) 0.94797 MDL=0.04
Avg. Biomass-AFDW (mg) 0.88750 RL = Reporting Limit {lowest standard, 0.1)
J = Between MDL and RL
80 organisms weighed at test initiation U = Below MDL {non detect)
Avg. weight (mg) 0.201 NA = Not Applicable



Project Name: Tennessee Valley Authority (TVA}

Project Mumber: 5069-02

Sample ID: Laboratory Water {Dechlor) Only Control

Test Dates: February 15-25, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Temperature pH B.0. Conductivitcy  Alkalinity Hzrdness  Ammonia Ammonia Conungnts
Date Test Day {*0) (s5.w) (mg/L) (mmos) {mg/L) {(mg/L) {mg/L)  Result Code
15-Feb-11 0 2340 7.89 7.7 308 102 136 0.0l u
23.0 7.90 7.9 307
16-Feb-11 1 228 5.9
23.0 6.1
17-Febh-L1 2 228 4.7
228 4.5
18-Feb-11 3 23.0 50
23.0 5.2
19-Feb-11 4 228 5.0
2238 5.2
20-Feb-11 5 23.0 5.9
22.9 5.8
21-Feb-11 6 23.0 5.3
23.0 52
23-Feb-11 7 225 39
22.5 4.6
23-Feb.11 8 22.6 4.1
216 3.2
started 3rd
24-Feb-11 9 228 1.47 2.2 312 86 128 041 renewal
22,7 7.30 21 311 ’
25-Feb-11 1] 22.2 32
122 34
Mean 128 1.6 4.8 30 94 132 0.21
Number 2 4 n 4 2 2 2
Max # 13.0 1.90 7.9 312 102 136 0.41
Min#¥ 22 7.47 2.1 307 86 128 o
Replicate 1 2 3 4 5 6 7 §
i Surviving 8§ 9 10 10 10 8 8 9
Weight-AFDW
(mg) 1.12625 1.18556 1.00500 0.98400 0.88300 1.24500 1.35125 1.24778
Biomass-
AFDW (mg) 0.90100 1.06700 1.00500 £.98400 0.88300 0.99600 1.08100 1.12300
10-Day Percent Survival 90.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.12848 MDL = 0,04
Avg, Blomass-AFDW (mg) 1.00500 RL = Reporting Limit (Jowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (mg)

.201

J = Berween MDL and RL

U = Below M. (non detect)

NA = Not Applicable
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Appendix B

Overlying Water Quality Summaries
| o Hyalella azteca
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Project Name: Tennessce Valley Authority (TVA) Test Dates: February 15-23, 2011
Project Number; 5069-02 Test Type: 10 Day Whele Sediment Toxicity Survival and Growth

Test Species: Hynlella azteca

Data Entry
Date Initials Data Entry
373711 mwg 0-10 day plus survival and weight
3/7/2011 NS 100% QC all data
3/7/11 eb 10%QC

4/14/2011 mwg corrected CRm 2.0 as per TVA review
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‘ Project Name: Tennessee Valley Authority (TVA) Test Dates: February 15-25, 2011
"we Project Number: 5009-02 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Sample ID: Clinch Reference Sediment (GLC No. 8897) Test Species: Myalella azteca
Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia  Ammonia Comments
Date Test Day (°C) (5.1} {mg/L} {mmos}) (mg/L) {mg/L) (mg/L)  Resuits Code
|5-Feb-11 0 223 7.68 6.3 325 122 216 0.23
223 7.79 6.5 323
16-Feb-11 ] 227 6.4
22.7 6.5
17-Feb-t 1 2 227 5.7
228 5.8
18-Feb-11 3 229 6.7
22.9 6.7
19-Feb-11 4 22.8 6.0
22.8 6.5
20-Feb-11 5 22.8 7.2
22.8 7.0
21-Feb-t1] 6 22.9 7.0
228 6.9
22-Feb-11 7 223 6.8
224 7.1
23-Feb-11 g 223 6.6
224 6.2
24-Feb-11 9 22.7 7.83 5.9 323 126 132 0.02 U
227 7.85 6.0 325
25-Feb-11 10 23 6.0
22.3 6.5
Mean 226 7.79 6.5 325 124 174 0.13
Number 22 4 22 4 2 2 2
Max # 22.9 7.85 7.2 325 126 216 0.23
e Min# 223 7.68 5.7 323 122 132 0.02
[Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 8 9 9 10 10 10
Weight (mg) 0.10400 . 0.15800 0.10875  0.08556 0.09556 0.09800 0.11400 (.07800
Biomass {mg) 0.10400 0.15800 0.08700  0.07700 0.08600 0.09800 0.11400 0.07800
10-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight (mg) 0.10523 MDL =0.04
Avg. Biomass (ing) 0.10025 RL = Reporting Limit (lowest standard, 0.1)
J = Between MDL and RL
80 organisms weighed at test inittation U = Below MDL (non detect)

Avg, weight (mg  0.02 NA = Not Applicable
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Project Name: Tennessee Valley Authority (TVA} Test Dates: February 15.25, 2011
e’ Project Number: 5069-62 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Sample 1D: CRM 0.0 (GLC No, 8§88) Test Species: Hyalellu wrteca
Temperature pH D.0. Conductivity  Alkalinity Hardness Ammonia  Ammonia Comments
Date Test Day (*C) (s.u.) (mg/L) (mumos) (mg/L) {mg/L) {mg/L)  Results Code
15-Feb-11 (] 22.1 7.63 59 347 136 i44 0.28
22,7 7.73 0.0 345
16-Feb-11 I 227 5.2
228 54
17-Feb-11 2 227 5.8
22.7 58
18-Feb-11 3 23.0 3.5
230 3.5
19-Feb-11 4 227 6.1
2.8 5.6
20-Feb- 13 5 228 6.4
22.8 6.6
21-Feb-11 6 219 6.9
229 6.8
22-Feb-11 7 22.2 8.2
223 8.5
23-Feb-i1 8 223 6.0
223 6.0
24-Feb-11 9 22.7 8.42 535 349 138 152 0.06 J
22,6 £.43 3.5 345
25-Feb-11 10 2.2 i1
222 54
Mean 22.6 8.05 5.9 347 137 148 0.17
Number 22 4 22 4 2 2 2
Max # 23.0 8.43 6.9 9 138 152 0.28
Min# I 7.63 5.1 343 136 144 0.06
1 1 3 4 5 & 7 8
10 10 10 10 10 10 10 10
0.11306 0,09700 0.05900 0.11300 0.12900 0.11900 0.06500 0.08400
Bipmass (mg) 0.11300 0.09700 0.09900  0.11300 0.12900 0.11900 0.06900 0.08400
10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight (mg) 0.10288 MDL =0.04
Avg. Biomass (mg} 0.10288 RL = Reporting Limit {lowest standard, 0.1}
J = Between MDL and RL
80 organisms welghed at test initiation U = Below MDA (non detect)
Avg. weight (mg 002 WA = Not Applicable
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Pruject Name: Tennessee Valley Authority (TVA)

Project Number: 3069-02

Sample [D: CRM 1.5 (GLC Ne. 8889}

Test Dates: February 15-25, 2011
Test Type: 10 Day Whole Sediment Toxieity Survival and Growth

Test Species: Ayalella aztecu

Temperature pH [1X8 2 Conductivity  Alkslinity Hardness Ammonia Ammonla Comments
Date Test Day <) (s.u.) (mg/L) {mumnos) (mg/L} (mg/Ly  (mg/L) Results Code
15-Feb-11 0 223 156 6.0 306 120 136 0.08 I
224 7.57 6.1 308
16-Feb-1E 1 228 59
22.8 5.8
[7-Feb-11 2 22.7 5.1
22.7 5.2
18-Feb-11 3 23.0 6.4
23.0 6.3
19-Feb-11 4 228 5.8
229 5.9
20-Feb-11 5 229 6.5
223 6.7
21-Feb-11 6 22.9 6.8
22.9 6.8
22-Feb-11 7 223 6.3
222 6.4
23-Feb-11 § 223 7.2
223 7.1
24-Feb-11 9 227 7.97 7.4 318 122 128 Q.03 9)
. 22,6 7.94 6.2 317 112
25-Feb-11 10 22,2 6.9
222 7.1
Mean 2206 776 6.3 312 118 132 0.06
Number 22 4 22 4 3 2 z
Max # 23.0 7.97 7.l 318 122 136 0.08
Min# 22.2 7.56 5.1 306 12 128 0.03
Replicate ] 1 3 4 5 6 7 3
# Surviving 10 10 10 10 19 10 10 9
Weight {mg} 0.05900 0.08700 0,07800 0.08300 007900 0.168C0 0.07200 0.67556
Biomass {mg} 0.05900 008700 007800 0.08900 0.07900 0, 1G360 0.07200 0.06800
10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight (mg)} 0.08095 MDL = 9.04
Avg. Biomass (mg) 0.08000 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (my 0.02

J = Between MDL and RL
U = Below MDL ¢{non detect)
NA = Not Applicable
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] Project Name: Tennessee Valley Authority (TVA})
“~ " Project Number: 506502

Sample 1D: CRM 2.0 (GLC No. 8891)
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Test Dates: February 15-25, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Myalella azieca

Temperature pH D.O, Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.0.) (mg/L) (mmos} (mg/L) (mg/L) (mg/L) _Results Code
|5-Feb-11 0 222 7.62 6.2% 312 14 140 0.01 U
) 22.3 7.72 6.1* 314
16-Feb-t1 1 22.7 6.2
’ 227 6.2
17-Feb-1t 2 22.8 5.5
228 3.8
18-Feb-11 3 23.0 6.7
23.0 6.8
19-Feb-11 4 22.9 5.9
22.9 6.0
20-Feb-11 5 229 6.7
229 6.5
21-Feb-11 6 229 6.8
22.9 6.8
22-Feb-11 7 222 6.6
223 6.4
23-Feb-11 g 2.4 7.5
22.4 7.5
24-Feb-11 9 227 7.93 6.1 320 102 132 u
227 7.96 7.0 3
25-Fcb-11 10 222 6.2
222 7.0
Mean 226 7.81 6.5 317 108 136 0.1
Number 22 4 20 4 2 2 1
Max # 23.0 7.96 15 322 114 140 0.01
Min# 22.2 7.62 55 312 102 132 0.01
[Replicate 1 2 3 4 5 [ 7 8
# Surviving G-T.E. 10 10 10 i0 10 10 10
[Weight (mg) 0-T.E, 0.08000 0.09100  0.08700 0.07900 0.08800 0.10100 0.09900
Biomass (m, 0-T.E. 0.08000 0.09100  0.08700 0.07900 0.08800 0.10100 0.09900
T.E.- Technician error; no animals recovered, no animals added.
10-Dyay Percent Survival 100.0% Ammonia Key:
Avg. Weight (mg) 0.08929 MDL = 0.04
Avg. Biomass (mg) 0.08929 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (my

0,02

[*Data entered wiong, corrected Lo niaich the bench sheets

] = Between MDL and RL
U = Below MDL {non detect)
NA = Not Applicable



Temperature pH D.O. Couductivity  Alkalinity  Hardness Ammeonia  Ammonia Comments
Date ‘Test Day °C) (s.t) (mg/L} (mumos) (mg/L) (mg/L} (mg/L)  Results Code
15-Feb-11 0 22.3 7.59 6.3 Q LG 152 003 U
123 7.5 307 102 140 094 i
16-Feb-11 1 22,7 6.2
229 6.2
17-Feb-11 2 227 6.9
227 6.2
{8-Feb-11 3 22.9 6.5
229 6.5
19-Feb-11 4 23.0 5.9
22.9 6.0
20-Fzb-11 5 22.9 7.0
229 7.0
21-Feb-11 ] 23.0 6.7
22,9 6.7
22-Feb-11 7 22.3 1.0
22.3 6.9
23-Feb-11 8 224 1.5
223 73
24-Feb-11 9 227 7.93 5.8 323 124 136 0.02 U
227 7.96 8.7 323
25-Feb.11 10 223 4.7
232 69
Mean 2.6 .77 6.6 315 109 143 0.03
Number 2 4 21 4 3 3 3
Max # 23.0 7.96 7.5 323 124 152 0.04
Min# 22.2 7.59 5.8 307 100 136 0.02
Replicate 1 2 3 4 5 [ 7 8
& Surviving ¢ 10 10 10 10 10 12 10
. [(Welght {mg} 0.07300 0.07000 4.07700 0.08500 0.08304 0.09200 0.0990¢ ¢,10700
Bivmass (mg) 0,07300 0.07000 0.07704 0,08500 0.08300 $.09200 0.09900 0.10700
10-Day Percent Survival 100.0% Ammonia Key:
Avp. Weight (mg) 0.08575 MDL =0.04
Avg, Biomass (mg) 0.085753 RL = Reporting Litnit (lowest standard, 0.1}

. Project Name: Tennessec Valley Authority (TVA)

Project Number: 5069.02

Sample FD: CRM 2.5 (GLC No. 8892}

Test Dates: February 15-25, 2011
Test Type: 10 Day Who'e Sediment Toxicity Survival and Growth

Test Specles: Hyalelln aztecu

80 organisms weighed at test [nitiation

Avg. weight (my  0.02

[*Data entered wrony, corrected 1o match the beneh sheels

)

J = Between MDL and RL
U = Below MDL {non detect)
NA = Not Applicable
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Project Name: Tennessee Valley Authority (TVA) Test Dates: February 15-25, 2011
Project Number: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Survivel and Growth
Sampie 1D: CRM 3.0 (GLC No. 8853) Test Species: Hyalefla uztecu
Temperature pH D.0. Conductivity  Alkalinity Hardness Ammonia Amntonis Comments
Date Test Day (°C) {s.u.} {mg/L) {mmos) (mg/L} (mg/L) (mg/L) _ Results Code
15-Feb-11 V] 222 7.59 5.9 343 134 154 .29
223 7.64 3.9 345
16-Feb-11 1 22.7 5.3
22.8 54
17-Feb-11 2 22,1 5.4
227 5.1
18-Feh-11 3 22.9 6.0
22,9 6.0
19-Feb-11 4 229 59
229 59
20-Feb-11 5 229 7.0
22,9 7.0
21-Feb-11 6 22,9 8.7
229 6.4
22-Feb-11 7 22.3 5.1
223 5.8
23-Feb-11 8 223 5.2
213 59
24-Feb-11 9 226 8.33 5.0 347 136 1356 0.04 3
227 8.44 5.3 349 0.03 ]
25-Feb-11 10 22,3 3.8
223 . 43
Mean 226 8.00 5.7 346 135 156 0.13
Number 12 4 22 4 2 2 3
Max # 209 8.44 1.0 349 136 156 029
Min# 222 7.5% 3.8 343 1M 156 0.04
Plegllcate 1 1 3 4 5 6 7 8
# Surviving 9 10 10 8 10 10 10 10
Weight tg—g) 0.08889 0.07000 0.08500 0.08250 0.12000 0.09600 0.08700 0.08200
Biomass (mg) 008000 0.07000 1.05500 0.06600 £.12000 0.08600 0.08700 0.08200
10-Day Percent Survival 86.3% Ammonia Key:
Avg. Weight (mg) 0.08017 MDL = 0.04
Avg. Biomass (mg) 0.08700 RL = Reporting Limit (lowest standard, 0.1}
j = Between MDL and RL
80 organisms weighed at test initiation U = Belaw MDL {non detect)

Avg. weight (my 0.02 N4 = Not Applicable
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Project Name: Tennessee Valley Authority (TVA}

Project Number: 5069-02
Sample 1D: CRM 3,5 (GLC No. 88%4)

Test Dates: February 15-25, 2011
Test Type: 0 Day Whote Sediment Toxicity Survival and Growth

Test Species: Hyelelle uztecu

Temperature pH 0.0, Conductivity  Alkalinity Hardness Amnionia  Ammonia Comments
Date Test Day {*C) {s.u.) (mg/L) (mmos} {mg/L) (mp/L) (mg/L} Resulis Code
15-Feb-11 o 22.4 7.46 6.1 322 116 144 0.09 J
22.4 7.62 6.0 319
16-Feb-11 | 228 6.0
22.8 6.1
17-Feb-11 2 227 58
227 58
18-Feb-3 1 3 23.0 6.5
23.0 6.3
19-Feb-11 4 229 ol
229 6.4
20-Feb-11 5 22.9 7.0
22.9 7.0
21-Feb-11 6 22.9 6.8
22.9 5.8
22.Feb-11 7 223 6.2
22.3 6.2
23-Feb-11 8 224 5.4
22.4 6.0
24-Feb-11 9 225 8.55 56 347 142 148 0.00 u
2.7 8.55 54 347 {48
25-Feb-11 10 222 5.0
222 BN
Mean 22.7 8.05 6.1 334 129 147 0.5
Number 12 4 22 4 2 3 2
Max # 3.0 8.55 7.0 347 142 148 0.09
Min# 2.2 7.46 5.0 319 116 144 0.00
[[Replicate 1 2 3 4 5 [ 7 3
| Surviving 9 10 10 10 10 10 10 10
[Weight (ny 0.10400 $.08600 (,09800 0.11100 0.00400 0,08800 0.08200
Bigpmass (mg) 0.08200 0.16400 0.08600 0.09800 0.11100 1.09400 0.08300 0.08200
19-Day Percent Survival 58.8% Ammonia Key:
Avg. Weight (mg) 0.09426 MDL =0.04
Avg. Biomass (mg) 0.09313 RL = Reporting Limit {lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg 0.02

1= Between MDL and RL

U = Below MDL {non detect)

NA = Not Applicable
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Project Nome: Tennessee Valley Authority (TVA)

Project Number: 5069-02

Sample [D: CRM 4.0 {GLC Ne. 8895)

‘Test Dates: February 15-25, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Myaletlu wzteca

Temperature pH D.0. Conductivity  Alkalinity Hardoess Ammoniz  Ammonia Comments
Date. Test Day (°C) {s.u.) (mg/l.} (mmos) (mg/L) (mp/L) (mg/L) _ Results Code
15-Feb-11 0 222 7.58 6.0 k1l 114 144 0.10 )
213 7.58 6.2 314
16-Feb-11 1 227 6.3
22,7 6.3
17-Feb-11 2 229 5.7
228 6.0
|8-Feb-11 3 23.0 6.2
23.0 6.4
19-Feb-11 4 229 6.4
22.8 6.5
20-Feb-11 5 228 7.1
228 72
21-Feb-11 ] 22,9 6.7
22.8 7.0
32-Feh-11 7 13 8.7
223 7.5
23-Feb-11 8 22.4 6.9
223 [:X:]
24-Feb-11 9 22.6 795 59 321 126 136 .01 U
22.6 3.00 3.8 322
25-Feb-11 10 2.3 6.6
223 6.7
Mean 226 .78 6.5 317 120 140 0.06
Number 12 4 12 4 2 1 2
Max # 23.0 8.00 1.5 322 126 144 0.10
Min# 22.2 7.58 5.7 312 114 136 0.01
Replicate 1 2 k] 4 5 ] 7 3
# Surviving 7 1 10 J£1] L0 1¢ 10 - 3
Weight (mg) 0.08000 0.08700 0.09200 1.09500 0,12400 0.1090¢ 0.11500 0,03333
Biomass (mg) 0.05600 0.08700 0,05200 0.09500 0.124006 0.10900 0.11500 0.01000
10-Day Percent Survival 87.5% Ammonia Key:
Avg. Weight (mg) 0.05152 MDL = 0.04
Avg, Biomass (mg) 0.08600 RL = Reporting Limit (lowest standard, 0.1)

80 orpanisms weighed at test initiation

Ave, welght (mg 0.02

} = Between ML and RL
U = Below MDL (zon detect)
NA = Not Applicable
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Project Name: Tennessee Valley Authority {TVA)

Project Number: 5063-02

Sample [D: CRM 4.5 (GLC No. 8896}

Test Dates: February 15-25, 2011
Test Type: 10 Day Whele Sediment Toxicity Survival and Growth

Test Species: Hyalella uzteca

Temperaiure pH D.0. Conductivity ~ Alkalinily Hardness Ammonia Ammonia Commenls
Date Test Day {*C) (s.u.) {mg/L) (mmos) (mg/L) {mg/L) (mg/L) Results Code
15-Feb-11 0 22.2 7.60 5.9 310 114 144 0.00 U
223 1.72 4.3 34
16-Feb- L1 1 227 6.5
2238 6.5
17-Feb-11 2 227 6.1
22.7 6.l
18-Feb-1} 3 22.9 6.7
229 6.7
19-Feb-11 4 22.8 0.6
22.8 6.8
20-Feb-11 5 228 6.9
228 7.1
21-Feb-11 6 228 7.0
228 FA
22-Feb-11 7 22.4 6.5
22.5 6.6
23-Feb-11 8 22.3 6.4
. 22.4 6,7
24-Feb-11 9 227 7.85 5.7 324 124 140 0.03 U
227 787 3.7 325
25-Feb-11 10 222 59
222 6.0
Mean 22.6 7.76 6.4 318 11% 142 0,02
Number 12 4 22 4 2 2 2
Max # 22.9 1.87 71 s 124 144 0.0
Min# 22.2 7.60 5.7 310 114 " 140 0.00
Replicate 1 2 3 4 5 6 7 []
# Surviving 10 19 16 10 10 1¢ 10 10
Weight (mg) 0.09100 0.07400 0.09800 9.08600 0.08800 0.08000 0.08500 0.08300
Biomass (m, (.09100 0.07400 0.09800 £.08600 0.08800 0.08000 0.08500 0.08200
10-Day Percent Survival 100.0% Ammonia Key:
Avg. Welght (mg) 0.08563 MDL = 0.04
Avg. Biomass (mg) 0,08563 RIL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight {mg

0.0z

] = Between MDL and RL

U = Below MDL (non detect)
NA = Mot Applicable
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Project Name: Tennessee Valley Authority {TVA)

Project Number: 5069-02

Sample ID: Laboratory Sediment(Bd} w/Site Clinch River

Water-CRM 7.0

Test Dates: February 15-25, 201!
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Hyalelle uztect
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Temperature pH D.0. Conductivity  Alkalinity Hardness Ammonia  Ammonia Comments
Date Test Day {*C) {s.u.) (mg/L} (mmos) (mg/L) (mg/L) {mg/L.} _ Results Code
15-Feb-11 0 223 7.68 5.8 6 130 148 0.27
223 174 6.0 338
16-Feb-11 1 228 4.6
228 4.5
17-Feb- 11 2 22.7 4.5
228 4.6
18-Feb-11 3 23.0 54
23.0 5.6
19-Feb-1 1 4 22.7 6.0
2.7 57
20-Feh-11 5 22.8 6.0
228 5.7
21-Feb-11 6 228 6.3
228 6.3
22.Feb-it 7 2.2 4.4
223 58
23-Feb-11 8 222 35
223 4.5
24-Feb-t1 9 126 7,78 53 kx| 132 132 0.06 i
. 2.6 7.65 6.2 330
25-Feb-11 10 222 4.3
222 4.7
Mean’ 226 7.7 5.4 334 131 140 017
Number 22 4 22 4 2 2 2
Max # 23.0 T.78 6.3 338 132 148 0.27
Minit 22 7.65 4.3 330 136 132 0.06
Replicate 1 2 3 4 5 [ 7 8
# Surviving 10 9 9 10 i0 G 10 L0
Weight (mg) 0.09300 0.14000 0.08778 0.10900 0.12200 0. 14060 0.09900 0.11500
Biomass (mg) 0.09300 %600 0.07500 0.10904 0.12200 0.12600 0,05900 0.11300
10-Day Percent Survival 96.3% Ammonia Key:
Avg. Weight (mg) 0.11322 MDL = 0.04
Avg. Biomass (mg) 0,10863 RL, = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (mg 0.02

I = Between MDA, and RL
U = Below MDL (non detect)
NA = Not Applicable
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Project Name: Tennessee Yalley Authority (TVA})

Project Number: 5069-02

Sample D: Laboratory Sediment (Bd) w/Laboratory water (Dech lor)

Test Dates: February 15-25, 2011

Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Control Test Species: Hyulella azteca
Temperature pH D.C. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day ) (s.u.) (mg/L) (mmos} {mg/L) (mg/L} (mg/L)  Results Code
15-Feb-11 L] 223 7.63 58 322 {18 140 0.18
223 7.65 5.9 344
16-Feb-11 1 22,7 7.4
227 74
17-Feb-11 2 2.7 6.7
227 6.9
|18-Feb-11 3 2258 3.5
22,9 55
19-Feb-t1 4 23.0 6.0
228 6.1
20-Feb-11 5 28 5.7
22.8 5.6
21-Feb-1} 6 228 6.2
227 6.3
22-Feb-11 7 22.2 5.5
22.3 5.6
23-Feb-11 -1 222 57
22.2 4.9
24-Feb-11 9 226 7.49 55 323 116 140 0.10
226 7.60 5% 320
25-Feb-11 10 222 53
22.2 5.1
Mean 22.6 1.59 5.9 327 117 140 .14
Number 12 4 22 4 2 2 2
Max # 23.0 7.65 7.4 344 118 140 0.18
Min# Fy ) 7.49 4.9 320 116 140 6,10
IReplicate 1 2 3 4 5 [ 7 []
# Surviving 10 H) 8 10 19 1 10 10
'Weight (m 9.17800 0.10100 0.09125 _ 0.15400 9.10800 0.09600 0.17700 0.11500
ﬁ) 3.17800 0.10100 0.07300__0.15400 0.10800 0.09600 _ 0.17700 - 0.11500
10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight (mg) 0.12753 MDL =0.04
Avg. Biomass {mg)} 0.12525 RL = Reporting Limit (lowest standard, 0.1}

80 organisms weighed at test initiation

Avg. weight (mg  0.02

J = Between MDL and RL

U = Below MDL {non detect)

NA = Not Applicable
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Project Name: Tennessee Valley Authority (TVA)

s Project Number: 5069-02

Sample iD: Laboratory Water (Dechlor} Orly Control

Test Dates: February 15-25, 2011
Test Type: 10 Day Whele Sediment Toxicity Survival and Growth
Test Species: Hyalellu aztecu

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia  Ammonia Comments
Date Test Day (°C) {5.u.) (me/l) (mmos) (mg/L) {mg/L) (mg/L) _ Results Code :
t5-Feb-11 0 224 7.87 7.7 303 102 136 0.01 U
22.4 7.89 7.6 acd
|6-Feb-11 1 22.7 5.1
22.7 3.2
17-Feb-11 2 22.5 5.0
228 5.1
18-Feh-11 3 22.9 6.4
22.% 6.5
19-Feb-11 4 213 0.7
229 4.8
20-Feb.11 5 22.8 7.4
228 7.1
25-Feb-11 6 228 7.0
228 7.1
22-Febe11 7 22.2 7.0
22.3 74
23-Feb-t1 B8 22.3 7.5
223 7.3
24-Feb-11 9 2235 792 5.9 307 112 132 012
22.6 7.92 1.0 309
25-Feb-114 Hil 22,2 6.3
22.2 6.7
Mean 226 1.90 6.7 306 107 134 0.07
Number 112 4 22 4 2 z 2
Max # 219 7.9 1.7 309 112 136 0.12
Min# 221 1.87 5.0 303 102 132 0.01
|[Replicate 1 H ] 4 5 3 7 8
# Surviving 10 10 9 10 10 10 10 9
‘Weight 1.06400 0.05600 0.04667 0.03900 0.06200 0,04200 {1.03900 0,05556
_ Biomass (mg) ___0.06400 0.05600 0,04200 003908 9,06200 0.04200 003900 0.05060
ot
10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight {mg) 005033 MDL =0.04
Avg. Biomass (mg) 0.04925 RL = Reporting Limit (lowest standard, 9.1)

80 organisms weighed at test initiation

Avg. weight (mg

0.02

I = Between MDL and RL
U = Below MDL (non detect}
NA = Mot Applicable
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Appendix C
Chironomus dilutus
10-Day Statistical Data

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

e Survival
e Weight
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Appendix E
Reference Toxicant Data
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