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Executive Summary

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

The eight investigative sediment samples collected from the Emory River and used in the 10-day
whole sediment toxicity tests were designated ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM
3.0, ERM 3.5, ERM 4.0 and ERM 5.5. All survival and growth results were compared to a
reference sediment sample (Emory River reference control sediment) collected upstream of the
spill site on the Emory River. Surface water collected from the Emory River was used as the
overlying water in the eight investigative sediments, the reference control sediment, and the
laboratory control sediment exposures. The tests were conducted following the U.S.
Environmental Protection Agency (EPA) and the American Society for Testing and Materials
(ASTM) whole sediment 10-day toxicity test methods for measuring toxicity. The endpoints of
the whole sediment toxicity tests conducted with C. dilutus and H. azteca were survival and
growth. These whole sediment toxicity tests were performed June 07 through June 17, 2011.

Survival and growth results from the C. dilutus and H. azteca toxicity tests for the eight
investigative sediment samples were statistically compared to the reference sediment test results.
Significant reductions (p< 0.05) in C. dilutus survival occurred in the investigative sediment
samples ERM 2.5 and ERM 3.5 after 10 days of exposure relative to the organisms exposed to the
Emory River reference control sediment. In addition, significant reductions in both C. dilutus
growth and biomass occurred in investigative sediment samples ERM 0.5, ERM 0.8, ERM 2.5,
ERM 3.0, ERM 3.5, ERM 4.0, and ERM 5.5 relative to the Emory River reference control
organisms. Significant reductions (p< 0.05) in H. azteca survival occurred in investigative
sediment samples ERM 2.5, EMR 3.0, ERM 3.5, and ERM 5.5 relative to the organisms exposed to
the Emory River reference control sediment. H. azteca growth was significantly reduced in
investigative sediment samples ERM 0.5, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0, and ERM 5.5
after 10-days of exposure relative to the Emory River reference control sediment organisms. In
addition, biomass was significantly reduced in investigative sediment samples ERM 2.5, ERM 3.0,
ERM 3.5, ERM 4.0, and ERM 5.5 relative to the Emory River reference control sediment after 10-
days of exposure. All performance criteria were met in both the C. dilutus and H. azteca controls
during the 10-day survival, growth, and biomass whole sediment toxicity tests.
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Introduction

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

The eight investigative sediment samples collected from the Emory River and used in the 10-day
whole sediment toxicity tests were ERM 0.5, ERM 0.8, ERM 1.0, ERM, 2.5, ERM 3.0, ERM
3.5, ERM 4.0 and ERM 5.5. All survival and growth results were statistically compared to the
reference sediment sample (Emory River reference control sediment) collected upstream of the
spill site on the Emory River. Surface water collected from the Emory River upstream of the
spill site was used as the overlying water in the eight investigative sediments, reference control
and a laboratory control sediment tests.

As outlined in the TVA Kingston sediment study design, an additional laboratory control
sediment and a water only control were also analyzed during the test period for the whole
sediment toxicity tests. The overlying water for the water only and for the second laboratory
control sediment tests was dechlorinated Traverse City, Michigan, municipal tap water
(originated from Lake Michigan). The laboratory control sediment and water only control tests
were used to measure the test acceptability and the health of the test organisms.

The whole sediment survival and growth toxicity test results for the eight sediment samples are
summarized in the following tables:

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

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

e Table3: Control Data: 10-Day C. dilutus Average Percent Survival

e Table4: Control Data: 10-Day C. dilutus Growth and Biomass (expressed
as average ash-free-dry-weight (AFDW)

e Table5: 10-Day H. azteca Average Percent Survival

e Table6 10-Day H. azteca Growth and Biomass

e Table7: Control Data: 10-Day H. azteca Average Percent Survival

e Table8: Control Data: 10-Day H. azteca Growth and Biomass
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Water quality data for the overlying water used for each sediment sample tested are summarized
in Table 9 for the C. dilutus tests and Table 10 for the H. azteca tests. A detailed summary of the
overlying water quality measurements is provided in Appendix B. Summaries of the statistical
analyses conducted on the whole sediment toxicity test data are provided in Table 11 for the C.
dilutus tests, and in Table 12 for the H. azteca tests. The daily laboratory bench data sheets are
maintained in files at GLEC, and are also provided on the enclosed compact diskettes. Chain of
Custody forms and reference toxicant data are provided in Appendices A and F, respectively.

MATERIALS and METHODS

This study was performed at GLEC’s Traverse City, Michigan laboratory following GLEC’s
written protocols, which are based on the procedures outlined by: EPA/600/R-99/064 Methods
for Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with
Freshwater Invertebrates, Second Edition; ASTM 1706-95B, Standard Test Methods for
Measuring the Toxicity of Sediment Associated Contaminants with Freshwater Invertebrates
(ASTM 2000); and GLEC Standard Operating Procedures (SOPs).

The eight investigative sediment samples, one reference sediment sample, and surface water
(collected from the Emory River to be used as the overlying water for the whole sediment
toxicity tests) were collected by Tennessee Valley Authority (TVA) and Restoration Services,
Inc. (RSI) personnel May 23 through June 02, 2011, and shipped to the GLEC laboratory via a
refrigerated carrier on June 02, 2011. The samples were received at GLEC on June 03, 2011.
Upon arrival at GLEC the samples were assigned unique GLEC laboratory identification
numbers and stored in the dark for four days at 0-6°C until test initiation. Additional surface
water was collected on June 06, 2011, and arrived at the laboratory on June 08, 2011. Sample
identification and collection information is provided in the table below.

GLEC Lab.

Sample 1.D. ID Number Date Sampled Date Received
Emory Reference Sediment 8981 May 25, 2011 June 03, 2011
ERM 0.5 8982 May 23, 2011 June 03, 2011
ERM 0.8 8983 May 23, 2011 June 03, 2011
ERM 1.0 8984 May 23, 2011 June 03, 2011
ERM 2.5 8985 May 23, 2011 June 03, 2011
ERM 3.0 8986 May 24, 2011 June 03, 2011
ERM 3.5 8987 May 24, 2011 June 03, 2011
ERM 4.0 8988 May 23, 2011 June 03, 2011
ERM 5.5 8989 May 24, 2011 June 03, 2011
Emory River Water-ERM 9.0 8980 June 02, 2011 June 03, 2011
Emory River Water-ERM 9.0 8990 June 06, 2011 June 08, 2011

Investigative sediment and surface water samples received on June 03, 2011 were in good
condition upon arrival at GLEC laboratory (i.e., no leaking containers, all custody seals intact),
but two of the investigative sediment samples (two sample containers for each sediment sample)
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and 21 cubitainers of surface water exceeded the acceptable temperature range of 0-6°C, as
stated in the “TVA Kingston Sediment Study Design”. Upon arrival at GLEC laboratory the
temperature for each of the two containers per investigative sediment samples ERM 4.0 and
ERM 5.5 were 7.0°C and 7.0°C, 6.3°C and 6.7°C, respectively. In addition, out of the 50
cubitainers of surface water sample received, 21 cubitainers exceeded the acceptable temperature
range; receipt temperatures of the 21 cubitainers ranged from 6.1°C to 8.4°C, and are recorded in
the TVA log book. The second batch of surface water received on June 8, 2011 also had 8 of the
40 cubitainers outside of the acceptable temperature range. The temperature of the eight
cubitainers ranged from 6.1°C -7.2°C. In both instances Rick Sherrard from TV A was notified
(via phone and e-mail) of the temperature exceedances, and he approved the use of the sediment
and surface water samples for whole sediment toxicity testing (which is a deviation from the
written study design). All temperature exceedances were noted on Chain of custody forms,
sample check-in forms and sample check-in discrepancy/comment forms (Appendix A).

The 10-day C. dilutus and H. azteca toxicity tests were initiated on June 07, 2011, with each of
the eight investigative sediment samples, the Emory River reference sediment, the two laboratory
control sediments and one water only exposure. The surface water collected from the Emory
River (ERM 9.0) was used as the overlying water in the eight investigative sediment samples, in
the Emory River reference control sediment sample and in one laboratory control sediment.
Laboratory water (dechlor: de-chlorinated tap water) was used as the overlying water in one
laboratory control sediment and in the water-only control exposures.

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

Second to third instar C. dilutus (11-12 days old at test initiation-purchased from Aquatic
BioSystems) and H. azteca (12-13 days old-cultured in house) were used to initiate the 10-day
whole sediment toxicity tests. C. dilutus and H. azteca were continuously exposed for 10 days to
each of the eight investigative sediment samples, the Emory River reference sediment sample,
the two laboratory control sediments and one water only control exposure. Consistent with the
EPA method, there were eight replicate beakers for each sediment sample and for the laboratory
controls; each replicate contained 10 animals. The Emory River reference control sediment was
a 50:50 composite sample collected by TVA and RSI from two reference locations (ERM 8.0
and ERM 10.0) upstream of the spill site on the Emory River. The laboratory control sediment
was a reference sediment collected from the Boardman River, a local stream with a nearly 100
percent forested watershed, located in the Pere Marquette State Forest, near Traverse City,
Michigan.

Exposures were conducted in 470 mL glass test chambers, each containing 100 mL of whole
sediment and 175 mL of overlying water. Prior to adding the whole sediment to each test
chamber, the control and investigative sediments were separately homogenized using a pre-
cleaned, stainless steel, all purpose mixer and a power drill until a uniform color and texture was
achieved. After thorough homogenization, measured volumes of each investigative and
reference sediment were weighed on a top loading balance to determine the average density
(grams/unit volume) for each sample (Appendix E). While sediment additions were prepared by
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volume, average densities were used as a quality control check for the prepared test sediments.
The sediment mixture was then added to each test chamber using the pre-cleaned stainless steel
spoon. After the addition of the sediment to the test chambers, the overlying water was
immediately added; this was considered to be test day -1 (June 06, 2011). Test organisms were
added the day following the addition of sediment and overlying water. This day represented test
day 0.

Overlying water was intermittently supplied to each test chamber at least twice daily (once every
12-hours) via a static-renewal water delivery system. The overlying water for the Emory River
reference control, the eight investigative sediment samples, and one of the laboratory controls
was Emory River site water (ERM 9.0, which had an average hardness of 59 mg/L and an
average alkalinity of 39 mg/L) (Appendix B-1). The overlying water for the second laboratory
control sediment and the water only control consisted of de-chlorinated municipal (Traverse
City, Michigan) tap (Lake Michigan) water, with an average hardness of 144 mg/L and an
average alkalinity of 105 mg/L. Temperature, dissolved oxygen, pH, and specific conductance
of the overlying waters were measured daily prior to use. The hardness, alkalinity, and total
ammonia (as N) of Emory River surface water were measured at the beginning of the toxicity
tests and when the Emory River water batch was nearly depleted.

The organisms in the C. dilutus test chambers were fed 1.5 mL of Tetrafin® goldfish food slurry
(4 mg/mL dry solids) once daily. The H. azteca test chambers were fed a 1.0 mL mixture of
yeast, trout food, and cerophyl (YTC; 1,780 (1700-1900) mg/L solids) once daily.

The test chambers were placed in a temperature controlled water bath under the specified
conditions of 23 + 1°C; photoperiod 16 hours light:8 hours dark; and light intensity of 364-478
lux (acceptable range 100-1000 lux).

Temperatures and the dissolved oxygen (DO) of the overlying water in the test chambers were
measured daily in two alternating replicates for each test sediment and the results were recorded
on the laboratory bench data sheets. If the DO dropped below 2.5 mg/L, the number of daily
overlying water renewals was increased (up to 4 times per day) for all treatments until the DO
recovered to greater than 3.0 mg/L. Once the DO had increased to above 3.0 mg/L, additional
water renewals were suspended, until the DO values dropped below 2.5 mg/L. Alkalinity,
hardness, pH, and total ammonia (as N) were measured in test exposures on test days 0 and 10
for both the C. dilutus (Table 9 and Appendix B-2) and H. azteca (Table 10 and Appendix B-3)
tests. All test exposure water quality measurements were recorded on the laboratory bench data
sheets.

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

The number of C. dilutus surviving in each replicate test chamber was recorded at test

termination (10 days), and a summary of the percent survival is provided in Tables 1 and 3. The
average ash free dry weight [AFDW in milligrams (mg)] of the surviving organisms for each C.
dilutus replicate, and the biomass [AFDW (mg) of the surviving organisms divided by the initial
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number of organisms minus pupae and midges] was also determined at test termination, and the
results are summarized in Tables 2 and 4.

The number of surviving H. azteca in each replicate chamber was recorded at test termination
(10 days) and the survival data are summarized in Tables 5 and 7. The average dry weight [in
milligrams (mg)] of the surviving organisms for each H. azteca replicate, and the biomass [dry
weight (mg) of the surviving organisms divided by the initial number of organisms] was also
determined at test termination, and the data are summarized in Tables 6 and 8.

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

Growth data were initially evaluated for normal distribution and homogeneity of variances. In
those cases where the data were not normally distributed or homogenous, the data were analyzed
using either the homoscedatic t-test, heteroscedastic t-test, or the nonparametric test. In addition
to growth being evaluated as average dry weight of the surviving organisms, growth was also
analyzed as biomass (average dry weight of surviving organisms divided by the number of initial
organisms). The survival and growth for each investigative sample was considered statistically
different when significantly lower (p< 0.05) than observed in the Emory River reference control
sediment (GLC Number 8981).

RESULTS and DISCUSSION

GLEC Laboratory Control Sediment and Water Only Controls

Organisms exposed to the GLEC laboratory control sediments and the water only control
exposures achieved the minimum survival and growth requirements, as specified in the EPA
/600/R-99/064 manual (those requirements are discussed in the following results section for each
set of toxicity tests). The laboratory control sediment with laboratory water and the water only
control were used to assess test acceptability and health of the test organisms. The laboratory
water was used for culturing the test organisms and as the dilution water when performing
GLEC'’s acute reference toxicant tests. The laboratory control sediment with the Emory River
surface water (ERM 9.0) was used to measure the toxicity of the surface water being used as the
overlying water in the whole sediment toxicity tests. The 10-day C. dilutus whole sediment
toxicity test control survival, growth, and biomass results are summarized in Tables 3 and 4.
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Control survival and growth results for the 10-day H. azteca whole sediment toxicity tests are
provided in Tables 7 and 8.

10-Day Chironomus dilutus

The organisms exposed to the Emory River reference control sediment, the laboratory control
sediments and to water only exceeded the minimum survival (70 percent) and growth (0.48 mg
AFDW at test termination) criteria for an acceptable control for the C. dilutus tests (Tables 1, 2,
3and 4). The C. dilutus exposed for 10 days to the Emory River reference control sediment had
98.8 percent survival, and 97.5 percent of the organisms exposed to the laboratory control
sediment with Emory River surface water survived. The organisms exposed to the laboratory
control sediment with laboratory water had 95.0 percent survival, and the water only control had
98.8 percent survival after 10 days of exposure. For reference, the acceptable requirements for
survival and growth for the C. dilutus sediment toxicity tests can be found in the EPA manual
/600/R-99/064, Table 12.3.

There was no statistically significant difference (p>0.05) between C. dilutus survival, growth, or
biomass in the laboratory control sediment with Emory River surface water and the laboratory
control sediment with laboratory water. In addition, when the organisms exposed to the
laboratory control sediment with laboratory water were statistically compared to the water only
control, there was no difference in survival, growth or biomass between the two controls.

The overlying water quality measurements (Table 9) were also within the acceptable limits
according to the EPA testing protocol (i.e., daily mean temperatures were 23 £ 1 °C; DO was
maintained above 2.5 mg/L in the overlying water; and there were no variations greater than 50%
in overlying water hardness, alkalinity, and ammonia measurements for each test type).
Therefore, the C. dilutus whole sediment toxicity tests were conducted following the prescribed
standard protocols, and are valid assessments of sediment toxicity, with the following
exceptions:

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

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

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

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

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

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

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

The four overlying water renewals were continued until test termination because DO
concentrations remained below 3.0 mg/L in the following controls and investigative samples:
laboratory control sediment with laboratory water, laboratory control sediment with Emory River
surface water, Emory River reference control sediment, and investigative sediments ERM 0.8,
ERM 1.0, ERM 3.0, and ERM 5.5. Based on our experience, these brief reductions in test
chamber DO values are unlikely to have affected the test results (see EPA /600/R-99/064
manual, section 12.3.6.2.2).

All test chambers were observed daily to assess organism behavior. No unusual observations
were noted in the test organisms exposed to these sediment samples.

Statistical Analysis for 10-Day Chironomus dilutus Tests

Emory River Reference Sediment Sample Compared to Investigative Sediment Samples
ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5

Survival and growth results from the Emory River reference control sediment sample (GLC
Number: 8981) were compared statistically to the eight investigative sediment samples ERM 0.5,
ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5. Statistically
significant reductions (p< 0.05) in C. dilutus survival occurred in investigative sediment samples
ERM 2.5 (GLC Number: 8985) and ERM 3.5 (GLC Number: 8987) after 10 days of exposure
relative to the Emory River reference control sediment (Tables 1, 2, and 11).

Chironomus growth [measured as AFDW of surviving organisms (mg)] was significantly
reduced (p<0.05) in the following seven investigative sediment samples: ERM 0.5, ERM 0.8,
ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5 (GLC Numbers: 8982, 8983, 8985, 8986,
8987, 8988, and 8989, respectively) relative to the Emory River reference control sediment
sample (Tables 2 and 11). C. dilutus growth expressed as biomass [AFDW of surviving
organisms divided by the initial number of organisms minus pupae and midges (mg)] was also
reduced (p<0.05) in the following seven investigative sediment samples: ERM 0.5, ERM 0.8,
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ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5 (GLC Numbers: 8982, 8983, 8985, 8986,
8987, 8988, and 8989, respectively) after 10 days of exposure relative to the Emory River
reference control sediment sample (Tables 2 and 11).

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

10-Day Hyalella azteca

The H. azteca in the 10-day Emory River reference control sediment, the laboratory control
sediments and in the water only exposure control exceeded the minimum survival (80 percent),
and measurable growth relative to the weight of organisms at test initiation criteria (Tables 5, 6,
7 and 8). After 10 days of exposure, H. azteca exposed to the Emory River reference control
sediment had 93.8 percent survival, organisms exposed to the laboratory control sediment with
Emory River surface water had 97.5 percent survival, and the organisms exposed to the
laboratory control sediment with laboratory water and the water only control both had 98.8
percent survival. The requirements for acceptable survival and growth for H. azteca can be
found in the EPA manual /600/R-99/064, Table 11.3.

There was no statistical difference (p>0.05) in H. azteca survival in the laboratory control
sediment with Emory River surface water relative to the laboratory control sediment with
laboratory water or water only control (Tables 7 and 8). However, both growth and biomass
were significantly reduced (p<0.05) in the laboratory control sediment with Emory River surface
water and water only control relative to the laboratory control sediment with laboratory water
(Table 8). The mean growth and biomass for H. azteca exposed to the laboratory control
sediment with laboratory water were 0.14278 mg and 0.14100 mg, respectively, whereas the
mean growth and biomass for H. azteca exposed to laboratory control sediment with Emory
River surface water were 0.12096 mg and 0.11825 mg, respectively. The mean growth and
biomass for H. azteca exposed to water only control were 0.11725 mg and 0.11613 mg,
respectively. It is not clear why these differences occurred.

The overlying water quality measurements (Table 10) were within the acceptable limits
according to the EPA testing protocol (i.e., daily mean temperatures were 23 £ 1 °C; DO was
maintained above 2.5 mg/L in the overlying water; and there were no variations greater than 50%
in overlying water hardness, alkalinity or ammonia measurements for each test type).

All test chambers were checked daily to assess organism behavior and no unusual observations
were noted. Consequently, the H. azteca whole sediment toxicity tests with samples Emory
River reference, ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and
ERM 5.5 are valid assessments of sediment toxicity.
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Statistical Analysis for 10-Day Hyalella azteca Tests

Emory River Reference Sediment Sample Compared to Investigative Sediment Samples
ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5

Survival and growth results from the Emory River reference sediment sample (GLC Number:
8981) were compared statistically to the eight investigative sediment samples ERM 0.5, ERM
0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0 and ERM 5.5. Statistically significant
reductions (p<0.05) in H. azteca survival occurred in the ERM 2.5, ERM 3.0, ERM 3.5, and
ERM 5.5 sediment samples (GLC Numbers: 8985, 8986, 8987, and 8989, respectively) after 10
days of exposure relative to the Emory River reference control sediment (Tables 5, 6, and 12).

H. azteca growth in the surviving organisms (measured as average dry weight in mg) was
significantly reduced in sediment samples ERM 0.5, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0,
and ERM 5.5 (GLC Numbers: 8982, 8985,8986, 8987, 8988, and 8989, respectively) relative to
the Emory River reference control sediment (Tables 6 and 12). Statistically significant
reductions in H. azteca growth as biomass (weight of surviving organisms divided by the initial
number of organisms) occurred in sediment samples ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0,
and ERM 5.5 (GLC Numbers: 8985, 8986, 8987, 8988, and 8989, respectively) relative to the
Emory River reference control sediment (Tables 6 and 12).

The statistical results for survival and growth in the H. azteca whole sediment toxicity tests are
provided in Appendix D.

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

The 96-hour LCs values for in-house NaCl reference toxicant tests for C. dilutus were 8.87
mg/L, and 4.32 mg/L for H. azteca. Those 96-hour LCs, values were within + 2 standard
deviations of GLEC’s in-house mean LCs toxicity values. The summarized control charts are
provided in Appendix F. At test termination, 100 percent of the control organisms in both the C.
dilutus and H. azteca reference toxicant tests were alive.

SUMMARY

All performance criteria were met in both the C. dilutus and H. azteca controls during the 10-day
survival, growth, and biomass whole sediment toxicity tests.

Significant reductions (p< 0.05) in C. dilutus survival occurred in investigative sediment samples
ERM 2.5 and ERM 3.5 after 10 days of exposure relative to the Emory River reference control
sediment. In addition, significant reductions in both C. dilutus growth and biomass occurred in
investigative sediment samples ERM 0.5, ERM 0.8, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0, and
ERM 5.5 relative to the Emory River reference control organisms.



Mr. Rick Sherrard

Tennessee Valley Authority 12 September 29, 2011
Emory River

Final Report

Significant reductions (p< 0.05) in H. azteca survival occurred in investigative sediment samples
ERM 2.5, EMR 3.0, ERM 3.5, and ERM 5.5 relative to the organisms exposed to the Emory River
reference control sediment. H. azteca growth was significantly reduced in investigative sediment
samples ERM 0.5, ERM 2.5, ERM 3.0, ERM 3.5, ERM 4.0, and ERM 5.5 after 10-days of
exposure relative to the Emory River reference control sediment organisms. In addition, biomass
was significantly reduced in investigative sediment samples ERM 2.5, ERM 3.0, ERM 3.5, ERM
4.0, and ERM 5.5 relative to the Emory River reference control sediment after 10-days of exposure.

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,

MNED e WkUMW \\\§M

Mailee W. Gartod Mick DeGraeve
Laboratory Coordinator Director of Strategic Planning
and Program Development

MWG: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) Emory Chironomus dilutus 10-Day Whole Sediment Toxicity Tests
Conducted June 07- June 17, 2011.

Specific
Temperature Dissolved Conductivity Alkalinity Hardness Ammonia
Sample ID (°C) pH (s.u.) [Oxygen (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; ERM 0.5,
ERM 0.8,
n=3; ERM 0.8 | n=3; ERM 0.8 ERM 2.5,
and ERM 3.0 | and ERM 3.0 ERM 3.0
Emory River
Reference Control 22.9 7.13 3.2 169 62 76 1.24
GLC No.: 8981 (22.2-23.3) | (7.06-7.17) (2.5-5.2) (124-217) (50-74) (76-76) (0.26-2.21)
I
ERM 0.5 23.0 7.24 3.8 131 46 68 0.53
GLC No.: 8982 (22.3-23.3) | (7.11-7.35) (2.8-5.8) (125-137) (40-52) (68-68) (0.23-0.70)
I
ERM 0.8 22.9 7.24 34 130 44 67 0.27
GLC No.: 8983 (22.3-23.3) | (7.15-7.33) (2.4-5.4) (125-134) (40-50) (64-68) (0.20-0.39)
I
ERM 1.0 22.9 7.24 34 132 46 72 0.30
GLC No.: 8984 (22.3-23.1) | (7.20-7.28) (2.3-5.5) (124-142) (42-50) (72-72) (0.22-0.38)
I
ERM 2.5 22.8 7.64 4.6 143 51 82 0.30
GLC No.: 8985 (22.2-23.1) | (7.23-8.04) (3.4-6.7) (122-163) (40-62) (72-92) (0.10-0.40)
I
ERM 3.0 22.8 7.27 35 128 42 68 0.20
GLC No.: 8986 (22.2-23.1) | (7.16-7.35) (2.4-5.9) (122-134) (40-46) (64-72) (0.11-0.38)
I
ERM 3.5 22.8 7.53 45 130 43 66 0.14
GLC No.: 8987 (22.3-23.1) | (7.26-7.81) (3.5-6.5) (121-140) (38-48) (64-68) (0.06-0.22)
I
ERM 4.0 22.8 7.07 3.9 109 33 58 0.17
GLC No.: 8988 (22.2-23.1) | (7.02-7.13) (3.0-5.6) (104-115) (28-38) (48-68) (0.09-0.25)
I
ERM 5.5 22.8 7.09 3.7 123 38 56 0.65
GLC No.: 8989 (22.2-23.0) | (7.04-7.14) (2.7-5.3) (117-130) (34-42) (52-60) (0.24-1.05)
I
LCS & ERW 22.9 7.59 3.2 210 62 82 0.47
Laboratory Control
Sediment with
Emory River Water- (22.6-23.3) | (7.50-7.69) (1.9-5.8) (145-280) (60-64) (76-88) (0.28-0.66)
ERM 9.0
I
LCS & GLW 22.9 7.52 34 332 123 158 0.41
Laboratory Control
Sediment with (22.3-23.3) | (7.47-7.57) (2.1-5.8) (319-347) (120-126) (152-164) (0.24-0.57)
Laboratory Water
GLW 22.9 7.93 5.3 305 106 150 0.15
Laboratory Water
Only (22.4-23.3) | (7.54-8.30) (3.8-8.1) (300-309) (106-106) (148-152) (0.04-0.26)
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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) Emory Hyalella azteca 10-Day Whole Sediment Toxicity Tests
Conducted June 07- June 17, 2011.

Specific
Temperature Dissolved Conductivity Alkalinity Hardness Ammonia
Sample ID (°C) pH (s.u.) [Oxygen (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; ERM 0.5,
ERM 0.8,
n=3; ERM 0.8 | n=3; ERM 0.8 ERM 2.5,
and ERM 3.0 | and ERM 3.0 ERM 3.0
Emory River
Reference Control 231 7.39 4.6 184 58 68 1.27
GLC No.: 8981 (22.7-23.5) | (7.25-7.54) (3.4-5.2) (148-224) (42-74) (60-76) (0.32-2.21)
I
ERM 0.5 232 7.40 5.2 140 50 72 0.47
GLC No.: 8982 (22.6-23.6) | (7.35-7.50) (4.2-5.9) (133-145) (48-52) (68-76) (0.06-0.70)
I
ERM 0.8 232 7.53 5.1 144 51 72 0.15
GLC No.: 8983 (22.2-23.5) | (7.31-7.76) (4.2-6.2) (141-151) (50-52) (64-76) (0.03-0.39)
I
ERM 1.0 232 7.48 5.1 145 50 80 0.22
GLC No.: 8984 (22.6-23.5) | (7.23-7.69) (4.5-5.8) (140-147) (50-50) (72-88) (0.06-0.38)
I
ERM 2.5 233 7.76 6.1 149 52 80 0.28
GLC No.: 8985 (22.6-23.6) | (7.50-8.04) (4.3-6.5) (128-173) (42-62) (68-92) (0.05-0.40)
I
ERM 3.0 232 7.52 5.4 137 48 72 0.15
GLC No.: 8986 (22.5-23.6) | (7.35-7.72) (4.3-7.2) (133-143) (46-50) (64-80) (0.02-0.38)
I
ERM 3.5 232 7.67 6.1 137 44 68 0.12
GLC No.: 8987 (22.5-23.6) | (7.46-7.84) (4.2-6.7) (126-149) (40-48) (68-68) (0.02-0.22)
I
ERM 4.0 232 7.31 55 115 34 56 0.14
GLC No.: 8988 (22.5-23.6) | (7.08-7.57) (4.8-6.0) (104-128) (28-40) (48-64) (0.03-0.25)
I
ERM 5.5 232 7.31 5.4 130 41 64 0.54
GLC No.: 8989 (22.5-23.6) | (7.10-7.51) (4.3-6.2) (128-131) (40-42) (52-76) (0.03-1.05)
I
LCS & ERW 231 7.51 44 218 58 84 0.57
Laboratory Control
Sediment with
Emory River Water- (22.6-23.5) | (7.39-7.57) (3.8-4.7) (154-279) (52-64) (80-88) (0.48-0.66)
ERM 9.0
I
LCS & GLW 231 7.68 4.7 335 120 158 0.43
Laboratory Control
Sediment with (22.6-23.6) | (7.58-7.82) (4.1-5.5) (320-345) (114-126) (152-164) (0.28-0.57)
Laboratory Water
GLW 232 7.94 6.8 303 106 152 0.17
Laboratory Water
Only (22.5-23.6) | (7.47-8.41) (5.5-7.7) (297-311) (106-106) (148-156) (0.04-0.29)
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Table 11. Summary of Statistically Significant Differences (p< 0.05) Between the Emory River
Reference Control Sediment Sample and the Investigative Sediment Samples (ERM
0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM, 3.5, ERM 4.0, and ERM 5.5) for
the Tennessee Valley Authority (TVA) Emory River Chironomus dilutus 10-Day
Whole Sediment Toxicity Tests Conducted June 07-June 17, 2011.
10-Day Survival with 10-Day Growth (AFDW) 10-Day Biomass (AFDW)
Emory River Reference |with Emory River Reference |with Emory River Reference
Control Sediment Control Sediment Control Sediment
Sample ID (GLC Number: 8981) (GLC Number: 8981) (GLC Number: 8981)
GLC No.
ERM 0.5 a a
GLC No.: 8982
ERM 0.8 a a
GLC No.: 8983
ERM 1.0
GLC No.: 8984
ERM 2.5 a a a
GLC No.: 8985
ERM 3.0 a a
GLC No.: 8986
ERM 3.5 a a a
GLC No.: 8987
ERM 4.0 a a
GLC No.: 8988
ERM 5.5 a a
GLC No.: 8989

a=Significantly different (p<0.05) from Emory River Reference Control Sediment (GLC Number: 8981)
Growth is average Ash-Free-Dry-Weight (AFDW) is the total ash-free-dry weight of surviving organisms
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 Emory
River Reference Control Sediment Sample and the Investigative Sediment
Samples (ERM 0.5, ERM 0.8, ERM 1.0, ERM 2.5, ERM 3.0, ERM, 3.5, ERM
4.0, and ERM 5.5) for the Tennessee Valley Authority (TVA) Emory River
Hyalella azteca 10-Day Whole Sediment Toxicity Tests Conducted June 07-June
17, 2011.
10-Day Survival with 10-Day Growth with 10-Day Biomass with
Emory River Reference | Emory River Reference | Emory River Reference
Control Sediment Control Sediment Control Sediment
Sample ID (GLC Number: 8981) (GLC Number: 8981) (GLC Number: 8981)
GLC No.
ERM 0.5 a
GLC No.: 8982
ERM 0.8
GLC No.: 8983
ERM 1.0
GLC No.: 8984
ERM 2.5 a a a
GLC No.: 8985
ERM 3.0 a a a
GLC No.: 8986
ERM 3.5 a a a
GLC No.: 8987
ERM 4.0 a a
GLC No.: 8988
ERM 5.5 a a a
GLC No.: 8989

a=Significantly different (p<0.05) from Emory River Reference Control Sediment (GLC Number: 8981)

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

Biomass weight is the total dry weight of surviving organisms divided by the initial number of organisms
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Sample
CHECK-IN FORM

Page 3 of 147

m—

CLIENT: TV A PROJECT NUMBER:_2 /) 690 )
INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)
DATE RECEIVED 6/3/11 6/3/11 /3711 6/3/1 ps|
SAMPLE ID Cemoosls | ELuasads lcemos  |femsg D5
TYPE (W=water, SED=sediment, M=material) W £ ED Se.d Se.d DS
COLLECTION (G=grab, C=composite) (- DS
GLC NUMBER 3980 A &782 3953 "éf
COLLECTION DATE (Time Interval) br2pn 9ol laspS /0 8755 | 052300 a.se| TR ;45*@5
TEMPERATURE (<6 degrees Celsius’)  |{ 4. 8.4 % Y &-5.9 51-49 JI-59 Dy
SAMPLE DESCRIPTION / Claws
OBSERVATIONS ollo -l ss Dy
(clarity, color, odor) ce TUB
]af) ¥ ool -nudd
A\ Cudwo Sk
" If out of range see project manager GL Urmp ramy/
SAMPLE CHEMISTRY AT TEST TEMPERATURES
GLC NUMBER
TEMPERATURE (°C)
pH (s.u.) _
DISSOLVED OXYGEN (mg/L) z
CONDUCTIVITY (umhos/cm) ;—:
HARDNESS (mg/L) o
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:
mlL used: mL used: mL used: mL used: mL used: mlL used:

Sample Volume:

Sample Volume:

Sample Volume:

Sample Volume:

Revised: 1/24/2011

Sample Volume:

Sample Volume:
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Sample
CHECK-IN FORM

CLIENT: T A PROJECT NUMBER: 20 § 3 -0 O
INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)

DATE RECEIVED /3 /11 é‘/g/(f 5‘/3/(( DS
SAMPLE ID EFfm 1o 2.5 Eln 3,0 €enm

TYPE (W=water, SED=sediment, M=material) | o= d. Se L s}

COLLECTION (G=grab, ‘C=composite) -
GLC NUMBER 598 Y 895 5 8956 E
COLLECTION DATE (Time Interval) /23010 &ise | 5723700 gonp |29 853 JE
TEMPERATURE (<6 degrees Celsius') T6-5.8 sy 6.7 g1 5.7 »
SAMPLE DESCRIPTION /

OBSERVATIONS

(clarity, color, odor)

" If out of range see project manager
SAMPLE CHEMISTRY AT TEST TEMPERATURES

GLC NUMBER

TEMPERATURE (°C)

pH (s.u.) _
DISSOLVED OXYGEN (mg/L) z
CONDUCTIVITY (umhos/cm) E
HARDNESS (mg/L) "
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: GL.C#

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:
mL used: mlL used: mL used: ml. used: mL used: mL used:

Sample Volume:

Sample Volume:

Sample Volume:

Sample Volume:

Revised: 1/24/2011

Sample Volume:

Sample Volume:
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Sample
CHECK-IN FORM

CLIENT: TV‘A PROJECT NUMBER:_ S0 89 ~00
INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)

DATE RECEIVED §/3/1 6/‘?/1\ 5/2/1) Ds
SAMPLE ID Eem3As | EenY O |EEm 55

TYPE (W=water, SED=sediment, M=material) Sed Se d Sed

COLLECTION (G=grab, C=composite) -
G6LC NUMBER 987 | 89588 3989 -
COLLECTION DATE (Time Interval) SraMysy ol o/23m e 5729 /v Qigg E
TEMPERATURE (<6 degrees Celsius") | 5.0~ <. | *7 O- 7.0 2"7_‘_,\ 6 3 { «

= !
st pescseon: ook |erer ||
(clarity, color, odor) o€ P rf,?;:&( A /
2 0 ntf &t fd
f"g g?ﬁvg’iﬁ\fmfi e TR (o st au-
" If out of range see project manager S Ty
SAMPLE CHEMISTRY AT TEST TEMPERATURES

GLC NUMBER

TEMPERATURE (°C)

pH (s.u.) _
DISSOLVED OXYGEN (mg/L) <
CONDUCTIVITY (umhos/cm) E
HARDNESS (mg/L) "
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:
mL used: mL used: mL used: mlL used: mL used: mlL used:

Sample Volume:

Sample Volume:

Sample Volume:

Sample Volume:

Revised: 1/24/2011

Sample Volume:

Sample Volume:
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Sample Check-In Discrepancy/Comment Form

ProjectName: T I/ A EmpeY g el
Project Number: S é9-2 o GLC Number: $380

il YA

Date: &/ 03/t Date Sampled: ¢} Efo2 /11

Technician Initials 5 &
Project Manager: YNy~

Discrepancy: Please mark one or more of the following in the box below. Anomalies other than what is
listed below can be described in the Comment Section.

Any questions associated with the samples (i.e., damaged containers, improper preservation, unlabeled/illegible sample
labels, document discrepancies, insufficient sample volume) must be corrected prior to analysis by contacting the
project manager, client and/or state authority. All correspondence shall be documented and discrepancies will be
solved as quickly as possible.

[ Cooler Condition: Container Condition:
o Samples were not received on wet ice o Leaking
o No temperature blank submitted o Broken

< Temperature of samples outside of acceptable range, or samples o Loose caps, or without labels
show evidence of freezing.

Sample Documentation Discrepancies:

Container Label Condition:

Samples not received, but listed on COC
Samples received, but not listed on COC
Mislabeled toxicology tests, preservatives, etc.
Holding time expired

Insufficient quantity for analysis

0 Not the same [D/info. as on COC

o Incomplete or missing information: sample ID, collection
date/time

o Other: label smeared, torn, or otherwise illegible

Oooaaoa

Chain of Custody Discrepancies:

No custody seal

Custody seal not intact

No relinquish signature or name
No date/time relinquished

o No signature

o Incomplete information

Comments:

ooonDb

2_@)’1 af So .5 3’ o Sy Ttadaces Ow it S e O- 6T

£ o 4 o=

' < f o g LW T Pwe—
O sidas N L l-F47¢ U {Tbc?{b“’b h

Corrective Actions: (please use include dates and names when documenting) ) .

qne Q%,cﬁ,ng\wﬁf TUA lSimploo)e Do halled m e

My - B dher dud g denp 0N LU iy Labsald

prd Wyt RApUE Wl ald for funtho iadteach

e Cidde .= W3 ¢ -mold {wm Cidl wins approved wot 4
U S il st rety e dumahime o giu = Y3

Laboratory Technician Signature: /247L_ .
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Sample Check-In Discrepancy/Comment Form

Project Name: TvA

Project Number: S V-0 GLC Number:
Date: rle3 /17 Date Sampled:
Technician Initials_ 1 s

Project Manager: ([\;LJ///‘

Discrepancy: Please mark one or more of the following in the box below. Anomalies other than what is
listed below can be described in the Comment Section.

Any questions associated with the samples (i.e., damaged containers, improper preservation, unlabeled/illegible sample
labels, document discrepancies, insufficient sample volume) must be corrected prior to analysis by contacting the
project manager, client and/or state authority. All correspondence shall be documented and discrepancies will be
solved as quickly as possible.

R:OOIEF Condition: Container Condition:
o Samples were not received on wet ice o Leaking
o No temperature blank submitted o Broken

% Temperature of samples outside of acceptable range, or samples o Loose caps, or without labels
show evidence of freezing.

Sample Documentation Discrepancies:

Container Label Condition:

Samples not received, but listed on COC
Samples received, but not listed on COC
Mislabeled toxicology tests, preservatives, etc.
Holding time expired

Insufficient quantity for analysis

o Not the same [D/info. as on COC

o Incomplete or missing information: sample ID, collection
date/time

o Other: label smeared, torn, or otherwise illegible

agooonoD

Chain of Custody Discrepancies:

o No custody seal

o Custody seal not intact

o No relinquish signature or name
o No date/time relinquished

o No signature

o Incomplete information

Comments:

Y

LI, Sutr of ﬁ'(;»,rj e O . b “ £
S TUA lQ*?éffo et T M

Corrective Actions: (please use include dates and names when documenting)

ISR R, 6/%; Joil - M

S e i R, Wi wpprased e Sanpleo] ot nety de
At eh i it a3

e

Emuled e Shuaa @ TA -0l sevplo b bung N g Sl APy sl %Lm i

Bot Bucfezts of 83988, + 393y (ERM Y0 . £2mSS)

Laboratory Technician Signature: ﬁ@“ﬂ;ﬂ/ A_7Z\

Project Manager/Laboratory Supervisor Signaturepy~~ /) A
A Y.
il 5
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COURIER TRANSPORT BDOCUMENTATION

DATE: 06/02/2011
COURIER COMPANY:
Access America Transport
From: To:
TVA Dennis McCauley
c/o Jesse Mortris dmecauley(welec.coin
189 Lakeshore Drive Great Lakes Environmental Center (GLEC)
Harriman, TN 37748 739 Hastings St.
865-685-8364 Traverse City, MI 49686
231.941.2230
Cell 231.649.3740

No. of Items: Description:

71 50- 2.5-gal cubes of water (in 25 crates)
21- 5-gal buckets of sediment

Shippers Name/Company:_£ Sgg Pans] /‘y\/\bﬂj\)\i\ ]ES\
Date / Time: (CLoCC2 \\ / 22N

Courier Signature/Company: W /HTIJU'OM,Q EX(‘@H i 1
Date / Time: G !2 ! Ll (3:27

Fod L
Receipt Signature/Company: //{: JEaed vl

Date / Time:_/ /. %/ N 1oi0d

Corresponding Chains of Custody:

BULKSED-052711-GLEC page 1 of 1 \
BULKSW-060211-GLEC page 1 of 1

N\
P Qustedy, \ede. COWTD

D
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Sample
CHECK-IN FORM

TvA

.~ -
PROJECT NUMBER: 20 £ -0 2

CLIENT:

INITIAL SAMPLE CHEMISTRY (UPON RECEIPT)

'DATE RECEIVED bl %/ | ] D
SAMPLE ID £l q.0
TYPE (W=water, SED=sediment, M=material) \j\/
COLLECTION (G=grab, C=composite) 6—- —
GLC NUMBER 8930 é
COLLECTION DATE (Time Interval) bre/\ 1349 >

e TVh Lagp mah. ~
TEMPERATURE (<6 degrees Celsius’) | &.5.] 2. @
SAMPLE DESCRIPTION / Clenr
OBSERVATIONS
(clarity, color, odor) 8 2?-

ot pale
" if out of range see project manager
SAMPLE CHEMISTRY AT TEST TEMPERATURES

GLC NUMBER
TEMPERATURE (°C)
pH (s.u.) _
DISSOLVED OXYGEN (mg/L) =
CONDUCTIVITY (umhos/cm) E
HARDNESS (mg/L) o
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.:
mL used: mL used: mL used: mlL used: mb used: mL used:

Sample Volume:

Sample Volume:

Sample Volume:

Sample Volume:

Revised: 1/24/2011

Sample Volume:

Sample Volume:




> Receipt Signature/Company: AN
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COURIER TRANSPORT DOCUMENTATION

DATE: 06/07/2011
COURIER COMPANY:
Access America Transpott
From: To:
TVA Dennis McCauley
c/o Jesse Morris dimccauleyecglec,com
189 Lakeshore Drive Great Lakes Environmental Center (GLEC)
Harriman, TN 37748 739 Hastings St.
865-685-8364 Traverse City, MI 49686
231.941.2230
Cell 231.649.3740

No. of Items: Description:

40 2.5-gal cubes of water (in 20 crates)

PR K l sy
Shippers Name/Company: AYV\JEQ- Y\/\,Q‘V\J@ f?%‘x

Date / Time: COCLOWA ],CD@ O

. i |
Courier Signature/Company: é’@éb@ /é/ L X PRESS ‘.1-

Date / Time: é/?//// o8/8

Date / Time:_ &/ 8711 {9: 10

Corresponding Chains of Custody:

BULKSW-060611-GLEC page 1 of |

N
Ay & - P C::\
TNA Cosstede Loce QWD

——
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Sample Check-In Discrepancy/Comment Form

Project Name: + /A

Project Number: S269-92 GLC Number: A99D
Date: & /8/11 Date Sampled: §/6 /(4 | 21¥9

Technician Initials .S

Project Manager: !N\ (3 0 o (_A_)&W
0 =¥

Discrepancy: Please mark one or more of the following in the box below. Anomalies other than what 1s
listed below can be described in the Comment Section.

Any questions associated with the samples (i.e., damaged containers, improper preservation, unlabeled/illegible sample
Jabels, document discrepancies, insufficient sample volume) must be corrected prior to analysis by contacting the
project manager, client and/or state authority. All correspondence shall be documented and discrepancies will be
solved as quickly as possible.

Cooler Condition: Container Condition:
o Samples were not received on wet ice o Leaking
o No temperature blank submitted o Broken

)(_ Temperature of samples outside of acceptable range, or samples o Loose caps, or without labels
show evidence of freezing.

Sample Documentation Discrepancies:

Container Label Condition:

o Not the same ID/info. as on COC

o Incomplete or missing information: sample ID, collection
date/time

o Other: label smeared, torn, or otherwise illegible

o Samples not received, but listed on COC

o Samples received, but not listed on COC

o Mislabeled toxicology tests, preservatives, etc.
o Holding time expired

o Insufficient quantity for analysis

Chain of Custody Discrepancies:

o No custody seal

o Custody seal not intact

o No relinquish signature or name
o No date/time relinquished

o No signature

o Incomplete information

Comments: . .
Temps of § cubas Ware abow IS ele_(j(xa@m-;

é, l s -',Z T n Mada MA:,&Q AU, L\)Q\O Q;”"ELI ar

R A ]e d TVEA ]

~Sse e TUA loa st~ nang

Corrective Actions: (please use includ®dates and names when documenting) .

Sty Qi SOURBAA @ TUR UfSfu conumang Eee
rmpin u) \_(?K;Wei’umw, o Rack - m a/(f/ Jf% sk o Cﬂ/ %/
powd Wt oy S amgls- (ingl 130 dsnahin n Dot~

Moa Nt ddmponatusg Pt

wag Maeksd oy worot umskba prale

‘\J

Laboratory Technician Signature: 25[, 5_\‘/“ %?74:_7 ba‘te: g (; /‘ od /h (, , {,ﬁ{am;u

S
Iy

Project Manager/Laboratory Supervis%%%jt j:j Qé:ﬁ@’/ Date: (s /%/] /i I

.

e
E é




Appendix B

Overlying Water Quality Summaries
e Emory River Water
o Chironomus dilutus
o Hyalella azteca



Appendix B 1

Overlying Water Quality Summaries
e Emory River Water



Project Name: Tennessee Valley Authority
Project Number: 5069-02

Sample ID: Emory River Water (ERM 9.0)-

Overlying water

Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus and Hyalella azteca
Data recorded in log book.
Chemisty Data for Emory River Water

Batch -
GLC
Water ID Date Time | Temperature | D.O pH Spc Hardness | Alkalinity| Ammonia| Number
(°C) (s.u) | (mg/L) | (mmos) (mg/L) (mg/L) [ (mg/L)

Site 6/6/2011 22.9 8.4 7.38 110.1 8980
Site 6/7/2011 8:20 23.0 8.5 7.74 110.6 52 36(0.09J 8980
Site 6/8/2011 6:45 22.8 8.1 7.65 117.1 8980
Site 6/8/2011| 20:15 22.7 8.4 7.74 112.4 8980
Site 6/9/2011 7:00 22.6 8.1 7.68 112.4 8980
Site 6/9/2011| 15:00 23.0 8.8 8980
Site 6/9/2011| 18:30 22.7 8.3 8980
Site 6/9/2011| 23:15 22.8 8.3 8980
Site 6/10/2011 6:30 23.0 8.2 7.75 117.0 8980
Site 6/10/2011 18:30 22.9 8.0 8980
Site 6/11/2011 6:15 23.1 8.0 7.90 111.0 8980
Site 6/11/2011 15:30 23.3 8.3 8980
Site 6/11/2011| 18:00 23.5 8.5 8980
Site 6/11/2011 23:15 23.5 8.3 8980
Site 6/12/2011 6:10 23.3 8.1 7.89 112.6 8980
Site 6/12/2011| 12:00 22.8 8.0 8980
Site 6/12/2011| 18:00 23.2 8.1 8980
Site 6/12/2011 23:30 23.2 8.2 8980
Site 6/13/2011 6:45 23.1 8.1 7.96 117.4 80 48].06J 8980
Site 6/13/2011 23:59 23.3 7.5 7.98 111 48 34|.05J 8990
Site 6/14/2011 6:30 23.1 8.2 7.87 11.4 8990
Site 6/14/2011 14:00 23.1 8.7 8990
Site 6/14/2011| 22:00 23.5 8.3 8990
Site 6/15/2011| 6:45 23.2 8.3 7.63 111.8 8990
Site 6/15/2011| 12:00 23.1 8990
Site 6/15/2011 18:15 23.3 8.2 8990
Site 6/15/2011| 23:59 23.0 8.1 8990
Site 6/16/2011 6:40 23.1 8.2 7.7 114.2 8990
Site 6/16/2011 12:00 23.7 8990
Site 6/16/2011 19:00 22.7 7.9 8990
Site 6/16/2011| 23:45 23.0 7.8 8990
Site 6/17/2011 8:15 23.1 8.2 7.47 114.8 56 38|.06J 8990
Site 6/17/2011| 11:30 23.1 8.2 8990
Average: 23.1 8.2 7.74 106 59 39 0.07

Page 13 of 147



Appendix B 2

Overlying Water Quality Summaries
o Chironomus dilutus
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Project Name: Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Data Entry

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

QC

15-Jun-11 MLL day 0-6
16-Jun-11 MLL day 7-8
17-Jun-11 KN 10.0% day 0-8
22-Jun-11  MWG Day 9-10; Day 10 survival

22-Jun-11 DS Day 10 Weight



Project Name: Tennessee Valley Authority
Project Number: 5069-02

Sample ID: Laboratory Water (Dechlor) Only Control

Test Dates: June 7-17, 2011

Page 1

Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

5 of 147

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 8.26 8.0 301.0 106 148 0.04 J
22.8 8.30 8.1 300.0
8-Jun-11 1 22.8 4.9
22.8 4.8
9-Jun-11 2 22.4 4.0 initiate 3rd renewal
22.4 43
10-Jun-11 3 22.9 4.1 disc. 3rd renewal
22.9 4.1
11-Jun-11 4 23.2 3.8 initiate 3rd renewal
233 4.0
12-Jun-11 5 23.1 5.1 initiate 4th renewal
23.0 5.1
13-Jun-11 6 23.1 6.2 4th renewal
231 6.6
14-Jun-11 7 23.0 6.5 3rd renewal
22.8 6.6
15-Jun-11 8 22.8 5.0 4th renewal
22.8 4.7
16-Jun-11 9 23.0 5.3 4th renewal
231 5.1
17-Jun-11 10 231 7.54 5.0 309.0 106 152 0.26
231 7.60 5.5 308.0
Mean 22.9 7.93 5.3 305 106 150 0.15
Number 22 4 22 4 2 2 2
Max # 233 8.30 8.1 309 106 152 0.26
Min# 22.4 7.54 3.8 300 106 148 0.04
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 9 10 10 10 10
eight- AFDW
[(mg) 1.24800 0.98300 0.92500 0.91556 0.92800 0.84200 0.87000 0.77900
iomass-
|§FDW (mg) 1.24800 0.98300 0.92500 0.82400 0.92800 0.84200 0.87000 0.77900
10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.93632 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.92488 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg) 0.19963

J = Between MDL and RL

U = Below MDL (non detect)

NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02

Sample ID: Laboratory Sediment (Bd) w/Laboratory water (Dechlor)

Page 16 of 147

Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Control
Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 7.57 5.8 340.0 126 164 0.57
22.8 7.56 5.6 347.0
8-Jun-11 1 22.8 38
22.8 43
9-Jun-11 2 22.3 2.6 initiate 3rd renewal
22.4 2.4
10-Jun-11 3 23.0 3.6 disc. 3rd renewal
23.0 31
11-Jun-11 4 23.3 2.3 initiate 3rd renewal
233 34
12-Jun-11 5 23.1 25 initiate 4th renewal
23.0 2.7
13-Jun-11 6 23.1 3.0 4th renewal
231 4.8
14-Jun-11 7 22.8 4.0 3rd renewal
22.9 4.1
15-Jun-11 8 22.8 2.1 4th renewal
22.9 2.1
16-Jun-11 9 23.1 2.6 4th renewal
231 43
17-Jun-11 10 231 7.49 2.7 319.0 120 152 0.24
23.0 7.47 2.7 320.0
Mean 22.9 7.52 34 332 123 158 0.41
Number 22 4 22 4 2 2 2
Max # 233 7.57 5.8 347 126 164 0.57
Min# 223 7.47 2.1 319 120 152 0.24
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 9 9 8 10 10 10
eight-AFDW
[(mg) 1.22600 0.95300 0.90778 1.18667 0.77250 1.12900 1.22100 1.16700
iomass-
[iFDW (mg) 1.22600 0.95300 0.81700  1.06800 0.61800 112900  1.22100  1.16700
10-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.07037 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.02488 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg) 0.19963

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02

Sample ID: Laboratory Sediment(Bd) w/Site Emory River

Water-ERM 9.0

Page 17 of 147

Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 7.50 55 279.9 64 88 0.66
22.7 7.51 5.8 268.2
8-Jun-11 1 22.9 3.6
22.9 34
9-Jun-11 2 22.6 4.0 initiate 3rd renewal
22.6 3.0
10-Jun-11 3 22.8 4.0 disc. 3rd renewal
22.9 34
11-Jun-11 4 23.3 2.7 initiate 3rd renewal
233 1.9
12-Jun-11 5 23.1 2.0 initiate 4th renewal
231 2.3
13-Jun-11 6 22.8 2.8 4th renewal
DO at 1630: 2.6
23.1 2.3 mg/L
14-Jun-11 7 22.6 3.9 3rd renewal
22.8 3.7
15-Jun-11 8 23.0 2.0 4th renewal
23.0 2.4
16-Jun-11 9 23.0 2.9 4th renewal
23.0 2.6
17-Jun-11 10 23.2 7.66 2.8 145.1 60 76 0.28
23.2 7.69 31 145.0
Mean 22.9 7.59 3.2 210 62 82 0.47
Number 22 4 22 4 2 2 2
Max # 233 7.69 5.8 280 64 88 0.66
Min# 22.6 7.50 1.9 145 60 76 0.28
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 9 10 9 10 10 10 10
eight- AFDW
[(mg) 1.03300 1.32556 1.16300 1.01000 1.16400 1.33700 1.01300 1.40100
iomass-
ﬁFDW (mg) 1.03300 1.19300 1.16300  0.90900 1.16400 1.33700  1.01300  1.40100
10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight-AFDW (mg) 1.18082 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.15163 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg) 0.19963

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02

Sample I1D: Emory Reference Sediment (GLC#8981)

Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus

Page 1

8 of 147

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 7.14 5.2 2104 74 76 221
22.8 7.13 5.1 216.5
8-Jun-11 1 22.9 35
22.9 3.9
9-Jun-11 2 22.2 2.6 initiate 3rd renewal
22.3 25
10-Jun-11 3 23.0 3.7 disc. 3rd renewal
22.9 35
11-Jun-11 4 23.3 2.7 initiate 3rd renewal
233 2.7
12-Jun-11 5 23.0 2.7 initiate 4th renewal
231 25
13-Jun-11 6 229 2.9 4th renewal
23.2 33
14-Jun-11 7 22.8 3.7 3rd renewal
22.9 4.1
15-Jun-11 8 23.1 2.6 4th renewal
23.0 25
16-Jun-11 9 23.0 25 4th renewal
23.0 25
17-Jun-11 10 23.2 7.17 25 126.3 50 76 0.26
23.2 7.06 25 124.0
Mean 22.9 7.13 3.2 169 62 76 1.24
Number 22 4 22 4 2 2 2
Max # 233 7.17 5.2 217 74 76 221
Min# 22.2 7.06 25 124 50 76 0.26
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 9 10 10
eight- AFDW
[(mg) 1.57500 1.17400 1.25500 1.49400 1.31400 1.34444 1.33800 1.24800
iomass-
ﬁFDW (mg) 1.57500 1.17400 1.25500  1.49400 1.31400 1.21000  1.33800  1.24800
10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 1.34281 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.32600 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg) 0.19963

J = Between MDL and RL

U = Below MDL (non detect)

NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02
Sample ID: ERM 0.5 (GLC#8982)
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Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 7.31 5.8 136.5 52 68 0.65
22.8 7.35 5.8 136.4 0.70
8-Jun-11 1 23.0 4.7
23.0 43
9-Jun-11 2 22.3 2.8 initiate 3rd renewal
22.3 2.9
10-Jun-11 3 22.9 3.9 disc. 3rd renewal
22.9 4.1
11-Jun-11 4 23.3 35 initiate 3rd renewal
233 2.8
12-Jun-11 5 23.0 34 initiate 4th renewal
231 33
13-Jun-11 6 23.0 4.2 4th renewal
231 45
14-Jun-11 7 23.0 4.4 3rd renewal
22.9 4.1
15-Jun-11 8 23.0 3.1 4th renewal
23.0 35
16-Jun-11 9 23.2 3.3 4th renewal
23.2 3.0
17-Jun-11 10 231 7.11 3.2 124.5 40 68 0.23
23.0 7.18 34 125.4
Mean 23.0 7.24 3.8 131 46 68 0.53
Number 22 4 22 4 2 2 3
Max # 233 7.35 5.8 137 52 68 0.70
Min# 223 7.11 2.8 125 40 68 0.23
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
eight- AFDW
[(mg) 0.98600 0.95400 0.97300 1.09700 0.96900 0.95800 0.96300 1.03100
iomass-
|‘ZFDW (mg) 0.98600 0.95400 0.97300 1.09700 0.96900 0.95800 0.96300 1.03100
10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.99138 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.99138 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (mg)

0.19963

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02
Sample ID: ERM 0.8 (GLC#8983)

Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus
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Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 7.33 5.4 134.3 50 64 0.39
22.8 7.31 5.4 133.1
8-Jun-11 1 22.8 4.1
22.8 4.0
9-Jun-11 2 22.3 3.1 initiate 3rd renewal
22.3 25
10-Jun-11 3 229 34 disc. 3rd renewal
22.9 34
11-Jun-11 4 23.3 3.3 initiate 3rd renewal
233 2.4
12-Jun-11 5 23.0 2.8 initiate 4th renewal
23.0 25
13-Jun-11 6 23.1 35 4th renewal
231 31
14-Jun-11 7 22.8 4.1 3rd renewal
22.8 4.1
15-Jun-11 8 23.0 3.1 4th renewal
23.0 2.8
16-Jun-11 9 23.1 2.6 4th renewal
23.2 2.7
17-Jun-11 10 231 7.15 3.2 126.2 40 68 0.21
23.0 7.18 2.9 124.6 42 68 0.20
Mean 22.9 7.24 34 130 44 67 0.27
Number 22 4 22 4 3 3 3
Max # 233 7.33 5.4 134 50 68 0.39
Min# 223 7.15 2.4 125 40 64 0.20
Replicate 1 2 3 4 5 6 7 8
# Surviving 7 9 10 10 10 10 10 10
eight- AFDW
[(mg) 1.34714 1.19333 1.46300 1.17500 0.99400 1.09600 1.16667 0.98200
iomass-
ﬁFDW (mg) 0.94300 1.07400 1.46300  1.17500 0.99400 1.09600  1.16667  0.98200
10-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.17714 MDL = 0.04
Avg. Biomass-AFDW (mg) 111171 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg) 0.19963

J = Between MDL and RL

U = Below MDL (non detect)

NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02
Sample ID: ERM 1.0 (GLC#8984)

Test Dates: June 7-17, 2011

Page 21 of 147

Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 7.24 55 141.7 50 72 0.38
22.8 7.28 5.5 134.1
8-Jun-11 1 22.8 42
22.8 4.2
9-Jun-11 2 22.3 2.8 initiate 3rd renewal
22.3 3.0
10-Jun-11 3 22.8 3.0 disc. 3rd renewal
22.8 31
11-Jun-11 4 23.1 2.3 initiate 3rd renewal
231 2.8
12-Jun-11 5 23.1 2.8 initiate 4th renewal
23.0 2.8
13-Jun-11 6 23.0 3.9 4th renewal
22.9 35
14-Jun-11 7 23.0 4.2 3rd renewal
22.9 4.1
15-Jun-11 8 23.0 2.9 4th renewal
23.0 2.8
16-Jun-11 9 23.0 2.8 4th renewal
23.0 2.7
17-Jun-11 10 23.0 7.22 2.7 129.5 42 72 0.22
23.0 7.20 31 123.8
Mean 22.9 7.24 34 132 46 72 0.30
Number 22 4 22 4 2 2 2
Max # 231 7.28 5.5 142 50 72 0.38
Min# 223 7.20 2.3 124 42 72 0.22
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 9 9 10 10
eight- AFDW
[(mg) 1.50400 1.33700 1.13700 1.13600 1.29222 1.41889 1.22200 1.30100
iomass-
ﬁFDW (mg) 1.50400 1.33700 1.13700  1.13600 1.16300 1.27700  1.22200  1.30100
10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight-AFDW (mg) 1.29351 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.25963 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg) 0.19963

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02
Sample ID: ERM 2.5 (GLC#8985)
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Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 8.04 6.7 163.3 62 92 0.39
22.8 8.04 6.7 160.8 0.40
8-Jun-11 1 22.8 53
22.9 5.1
9-Jun-11 2 22.2 3.6 initiate 3rd renewal
22.2 34
10-Jun-11 3 22.7 4.2 disc. 3rd renewal
22.7 4.1
11-Jun-11 4 23.0 4.0 initiate 3rd renewal
231 35
12-Jun-11 5 23.0 4.1 initiate 4th renewal
23.0 4.1
13-Jun-11 6 229 5.2 4th renewal
23.0 4.6
14-Jun-11 7 22.8 5.1 3rd renewal
22.8 4.9
15-Jun-11 8 22.8 4.0 4th renewal
22.8 3.9
16-Jun-11 9 23.0 4.3 4th renewal
23.0 4.6
17-Jun-11 10 23.0 7.24 4.4 122.3 40 72 0.10
23.0 7.23 43 123.7
Mean 22.8 7.64 4.6 143 51 82 0.30
Number 22 4 22 4 2 2 3
Max # 231 8.04 6.7 163 62 92 0.40
Min# 22.2 7.23 34 122 40 72 0.10
Replicate 1 2 3 4 5 6 7 8
# Surviving 4 8 8 7 8 6 7 8
eight- AFDW
[(mg) 1.02750 0.65375 0.51625 0.88000 0.84000 1.16167 0.73571 0.81750
iomass-
ﬁFDW (mg) 0.41100 0.52300 0.41300  0.61600 0.67200 0.69700  0.51500  0.65400
10-Day Percent Survival 70.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.82905 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.56263 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg) 0.19963

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02
Sample ID: ERM 3.0 (GLC#8986)

Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus
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Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 7.35 5.9 134.0 46 64 0.38
22.8 7.34 5.9 131.8
8-Jun-11 1 22.8 42
22.8 43
9-Jun-11 2 22.2 24 initiate 3rd renewal
22.2 2.6
10-Jun-11 3 22.8 3.6 disc. 3rd renewal
22.8 3.7
11-Jun-11 4 23.1 2.7 initiate 3rd renewal
23.0 25
12-Jun-11 5 23.0 3.2 initiate 4th renewal
23.0 3.0
13-Jun-11 6 23.0 3.6 4th renewal
23.0 34
14-Jun-11 7 22.8 3.9 3rd renewal
22.8 4.0
15-Jun-11 8 22.7 3.3 4th renewal
22.8 3.0
16-Jun-11 9 22.8 3.1 4th renewal
22.9 2.8
17-Jun-11 10 22.8 7.16 31 124.5 40 72 0.11
22.8 7.23 3.6 121.7 40 68 0.12
Mean 22.8 7.27 35 128 42 68 0.20
Number 22 4 22 4 3 3 3
Max # 231 7.35 5.9 134 46 72 0.38
Min# 22.2 7.16 2.4 122 40 64 0.11
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
eight- AFDW
[(mg) 0.87000 1.05200 1.02500 1.01700 1.16900 1.18500 1.06800 1.20600
iomass-
ﬁFDW (mg) 0.87000 1.05200 1.02500 101700 1.16900 1.18500  1.06800  1.20600
10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.07400 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.07400 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (mg)

0.19963

J = Between MDL and RL

U = Below MDL (non detect)

NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02
Sample ID: ERM 3.5 (GLC#8987)

Test Dates: June 7-17, 2011
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Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 7.79 6.3 140.1 48 68 0.22
22.8 7.81 6.5 140.2
8-Jun-11 1 22.8 55
22.8 5.6
9-Jun-11 2 22.3 3.9 initiate 3rd renewal
22.3 3.6
10-Jun-11 3 22.8 4.0 disc. 3rd renewal
22.8 35
11-Jun-11 4 23.0 35 initiate 3rd renewal
23.0 35
12-Jun-11 5 23.0 4.0 initiate 4th renewal
23.0 43
13-Jun-11 6 22.8 4.7 4th renewal
22.9 5.3
14-Jun-11 7 22.8 4.0 3rd renewal
22.8 4.2
15-Jun-11 8 22.7 4.2 4th renewal
22.8 43
16-Jun-11 9 23.1 4.3 4th renewal
231 45
17-Jun-11 10 229 7.27 4.8 120.8 38 64 0.06 J
22.8 7.26 4.8 120.6
Mean 22.8 7.53 45 130 43 66 0.14
Number 22 4 22 4 2 2 2
Max # 231 7.81 6.5 140 48 68 0.22
Min# 223 7.26 35 121 38 64 0.06
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 8 8 8 8 10 10 8
eight- AFDW
[(mg) 1.02667 0.92750 0.86625 0.80000 1.02500 0.92500 0.92000 0.91000
iomass-
|‘ZFDW (mg) 1.02667 0.74200 0.69300 0.64000 0.82000 0.92500 0.92000 0.72800
10-Day Percent Survival 87.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.92505 MDL = 0.04
Avg. Biomass-AFDW (mg) 0.81183 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (mg) 0.19963

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02
Sample ID: ERM 4.0 (GLC#8988)

Test Dates: June 7-17, 2011
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Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Chironomus dilutus

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 7.13 5.6 103.9 28 48 0.25
22.8 7.06 5.4 105.5
8-Jun-11 1 22.7 45
22.7 4.2
9-Jun-11 2 22.2 35 initiate 3rd renewal
22.2 3.0
10-Jun-11 3 22.8 3.3 disc. 3rd renewal
22.9 4.0
11-Jun-11 4 23.1 35 initiate 3rd renewal
231 35
12-Jun-11 5 23.0 34 initiate 4th renewal
23.0 3.2
13-Jun-11 6 23.0 4.8 4th renewal
23.0 4.2
14-Jun-11 7 22.8 4.7 3rd renewal
22.8 4.7
15-Jun-11 8 22.7 3.1 4th renewal
22.8 3.0
16-Jun-11 9 23.0 3.7 4th renewal
23.0 3.6
17-Jun-11 10 22.8 7.02 3.8 113.3 38 68 0.09 J
22.8 7.05 3.9 114.6
Mean 22.8 7.07 3.9 109 33 58 0.17
Number 22 4 22 4 2 2 2
Max # 231 7.13 5.6 115 38 68 0.25
Min# 22.2 7.02 3.0 104 28 48 0.09
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
eight- AFDW
[(mg) 1.02400 0.95800 1.02600 0.81700 1.19400 1.11000 1.06900 0.97300
iomass-
ﬁFDW (mg) 1.02400 0.95800 1.02600  0.81700 1.19400 1.11000  1.06900  0.97300
10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.02138 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.02138 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (mg)

0.19963

J = Between MDL and RL

U = Below MDL (non detect)

NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02
Sample ID: ERM 5.5 (GLC#8989)

Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus
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Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 7.13 5.3 129.8 42 52 1.05
22.8 7.14 5.3 127.4
8-Jun-11 1 22.7 4.7
22.7 45
9-Jun-11 2 22.2 35 initiate 3rd renewal
22.2 3.6
10-Jun-11 3 229 3.6 disc. 3rd renewal
23.0 3.6
11-Jun-11 4 23.0 3.3 initiate 3rd renewal
23.0 31
12-Jun-11 5 229 3.7 initiate 4th renewal
23.0 35
13-Jun-11 6 229 3.3 4th renewal
22.8 3.9
14-Jun-11 7 22.8 3.7 3rd renewal
22.8 3.7
15-Jun-11 8 22.7 3.4 4th renewal
22.7 35
16-Jun-11 9 229 2.8 4th renewal
22.9 2.7
17-Jun-11 10 22.8 7.04 33 118.3 34 60 0.24
22.8 7.06 3.8 116.9
Mean 22.8 7.09 3.7 123 38 56 0.65
Number 22 4 22 4 2 2 2
Max # 23.0 7.14 5.3 130 42 60 1.05
Min# 22.2 7.04 2.7 117 34 52 0.24
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 10 10 10
eight- AFDW
[(mg) 1.21500 1.16000 1.02900 1.01300 1.18200 1.14200 1.13600 1.21000
iomass-
ﬁFDW (mg) 1.21500 1.16000 1.02900 101300 1.18200 1.14200  1.13600  1.21000
10-Day Percent Survival 100.0% Ammonia Key:
Avg. Weight-AFDW (mg) 1.13588 MDL = 0.04
Avg. Biomass-AFDW (mg) 1.13588 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (mg)

0.19963

J = Between MDL and RL

U = Below MDL (non detect)

NA = Not Applicable



Appendix B 3

Overlying Water Quality Summaries
e Hyalella azteca
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Project Name: Tennessee Valley Authority Test Dates: June 7-17, 2011
Project Number: 5069-02 Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Hyalella azteca

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

QC

15-Jun-11 MLL 100% day 0-6
16-Jun-11 MLL 100% day 7-8
17-Jun-11 KN 10.0% day 0-8
22-Jun-11  MWG 100% day 9-10; Day 10 Survival

22-Jun-11 DS 100.0% day 10 weight



Project Name: Tennessee Valley Authority

Project Number: 5069-02

Sample ID: Laboratory Water (Dechlor) Only Control
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Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Hyalella azteca

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 8.34 74 296.7 106 148 0.04 J
227 8.41 7.3 296.5
8-Jun-11 1 22.8 55
229 5.9
9-Jun-11 2 225 6.4
22.7 6.5
10-Jun-11 3 233 6.8
232 6.8
11-Jun-11 4 236 7.0
236 7.0
12-Jun-11 5 235 6.9
235 6.9
13-Jun-11 6 233 6.8
233 7.1
14-Jun-11 7 235 7.7
236 7.7
15-Jun-11 8 231 6.5
232 6.6
16-Jun-11 9 233 6.4
233 6.5
17-Jun-11 10 22.8 7.47 7.0 311.0 106 156 0.29
23.0 7.52 6.9 308.0
Mean 232 7.94 6.8 303 106 152 0.17
Number 22 4 22 4 2 2 2
Max # 236 8.41 7.7 311 106 156 0.29
Min# 225 7.47 55 297 106 148 0.04
|[Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 10 10 9 10 10
eight-AFDW
(mg) 0.10700 0.11800 0.12400  0.12300 0.11500 0.09000 0.12100 0.14000
Tomass-
ﬁ;w (mg) 0.10700 0.11800 0.12400  0.12300 0.11500 0.08100 0.12100 0.14000
10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.11725 MDL =0.04
Avg. Biomass-AFDW (mg) 0.11613 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (m¢  0.02663

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority

Project Number: 5069-02

Sample ID: Laboratory Sediment (Bd) w/Laboratory water (Dechlor)

Test Dates: June 7-17, 2011
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Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Hyalella azteca

Control
Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 7.58 4.5 345.0 126 164 0.57
227 7.62 4.5 340.0
8-Jun-11 1 22.8 4.4
229 4.1
9-Jun-11 2 226 4.8
226 4.3
10-Jun-11 3 232 4.1
232 51
11-Jun-11 4 236 5.0
236 4.2
12-Jun-11 5 235 51
235 51
13-Jun-11 6 235 4.1
233 4.8
14-Jun-11 7 232 4.9
233 45
15-Jun-11 8 231 4.8
232 53
16-Jun-11 9 232 5.0
232 4.7
17-Jun-11 10 23.0 7.82 55 334.0 114 152 0.28
23.0 7.70 5.0 320.0
Mean 231 7.68 47 335 120 158 0.43
Number 22 4 22 4 2 2 2
Max # 236 7.82 55 345 126 164 0.57
Min# 22,6 7.58 4.1 320 114 152 0.28
|[Replicate 1 2 3 4 5 6 7 8
# Surviving 10 9 10 10 10 10 10 10
eight-AFDW
(mg) 0.13400 0.14222 0.17100  0.14600 0.14700 0.12100 0.15600 0.12500
Tomass-
ﬁ;w (mg) 0.13400 0.12800 0.17100  0.14600 0.14700 0.12100 0.15600 0.12500
10-Day Percent Survival 98.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.14278 MDL =0.04
Avg. Biomass-AFDW (mg) 0.14100 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (m¢  0.02663

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority

Project Number: 5069-02

Sample ID: Laboratory Sediment(Bd) w/Site Emory River

Water-ERM 9.0

Test Dates: June 7-17, 2011
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Test Type: 10 Day Whole Sediment Toxicity Survival and Growth

Test Species: Hyalella azteca

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 7.57 4.5 278.6 64 88 0.66
227 7.52 4.7 278.8
8-Jun-11 1 22.8 45
22.8 4.7
9-Jun-11 2 226 43
22.7 4.2
10-Jun-11 3 233 4.3
232 39
11-Jun-11 4 235 4.2
235 45
12-Jun-11 5 235 4.2
235 4.0
13-Jun-11 6 233 4.3
232 4.6
14-Jun-11 7 231 4.4
233 4.6
15-Jun-11 8 232 45
232 4.6
16-Jun-11 9 231 38
231 4.1
17-Jun-11 10 229 7.39 4.4 153.7 52 80 0.48
229 7.57 4.7 159.4
Mean 231 7.51 4.4 218 58 84 0.57
Number 22 4 22 4 2 2 2
Max # 235 7.57 4.7 279 64 88 0.66
Min# 226 7.39 38 154 52 80 0.48
|[Replicate 1 2 3 4 5 6 7 8
# Surviving 9 10 10 10 10 10 9 10
eight-AFDW
(mg) 0.09667 0.10000 0.10200  0.11200 0.14200 0.11000 0.12000 0.18500
Tomass-
ﬁ;w (mg) 0.08700 0.10000 0.10200  0.11200 0.14200 0.11000 0.10800 0.18500
10-Day Percent Survival 97.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.12096 MDL =0.04
Avg. Biomass-AFDW (mg) 0.11825 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (m¢  0.02663

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority
Project Number: 5069-02

Sample ID: Emory Reference Sediment (GLC#8981)
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Test Dates: June 7-17, 2011
Test Type: 10 Day Whole Sediment Toxicity Survival and Growth
Test Species: Hyalella azteca

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 7.28 5.2 2241 74 76 2.21
227 7.25 5.1 211.4
8-Jun-11 1 22.8 4.4
22.8 4.3
9-Jun-11 2 22.7 43
22.7 4.1
10-Jun-11 3 233 4.9
233 4.8
11-Jun-11 4 235 51
235 4.9
12-Jun-11 5 235 5.0
235 4.9
13-Jun-11 6 233 4.8
232 4.9
14-Jun-11 7 233 4.9
235 5.0
15-Jun-11 8 232 45
233 4.4
16-Jun-11 9 232 34
232 4.2
17-Jun-11 10 229 7.49 37 152.1 42 60 0.32
229 7.54 34 147.7
Mean 231 7.39 4.6 184 58 68 1.27
Number 22 4 22 4 2 2 2
Max # 235 7.54 5.2 224 74 76 2.21
Min# 22.7 7.25 34 148 42 60 0.32
|[Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 10 8 9 10 10 8
eight-AFDW
(mg) 0.10000 0.09800 0.11000  0.13500 0.13333 0.11200 0.12200 0.13125
Tomass-
ﬁgw (mg) 0.10000 0.09800 0.11000  0.10800 0.12000 0.11200 0.12200 0.10500
10-Day Percent Survival 93.8% Ammonia Key:
Avg. Weight-AFDW (mg) 0.11770 MDL =0.04
Avg. Biomass-AFDW (mg) 0.10938 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation
Avg. weight (m¢  0.02663

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority

Project Number: 5069-02

Sample ID: ERM 0.5 (GLC#8982)

Test Dates: June 7-17, 2011

Test Type: 10 Day Whole Sediment Toxicity Survival and Growtt

Test Species: Hyalella azteca
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Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 7.37 54 144, 52 68 0.65
22.8 7.35 55 139.1 0.70
8-Jun-11 1 22.8 43
22.8 42
9-Jun-11 2 22.6 5.4
22.6 5.3
10-Jun-11 3 233 54
23.3 54
11-Jun-11 4 23.6 55
23.6 5.1
12-Jun-11 5 235 52
235 5.3
13-Jun-11 6 235 52
233 5.0
14-Jun-11 7 233 59
235 5.7
15-Jun-11 8 233 53
235 55
16-Jun-11 9 233 53
233 48
17-Jun-11 10 235 7.50 5.0 133.2 48 76 0.06 J
235 7.38 5.0 144.8
Mean 23.2 7.40 52 140 50 72 0.47
Number 22 4 22 4 2 2 3
Max # 23.6 7.50 5.9 145 52 76 0.70
Min# 22.6 7.35 4.2 133 48 68 0.06
Replicate 1 2 3 4 5 6 7 8
# Surviving 9 10 7 9 10 10 9 10
Weight-AFDW
(mg) 0.11000 0.09800 0.07143  0.10444 0.08900 0.12500 0.08889 0.12700
Immass—
AFDW (mg) 0.09900 0.09800 0.05000 0.09400 0.08900 0.12500 0.08000 0.12700
10-Day Percent Survival 92.5% Ammonia Key:
Avg. Weight-AFDW (mg) 0.10172 MDL =0.04
Avg. Biomass-AFDW (mg) 0.09525 RL = Reporting Limit (lowest standard, 0.1)

80 organisms weighed at test initiation

Avg. weight (mg  0.02663

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



Project Name: Tennessee Valley Authority

Project Number: 5069-02

Sample ID: ERM 0.8 (GLC#8983)

Test Dates: June 7-17, 2011

Test Type: 10 Day Whole Sediment Toxicity Survival and Growtt

Test Species: Hyalella azteca
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Temperature pH D.O. Conductivity Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.8 7.31 5.4 141.8 50 64 0.39
229 7.31 5.3 150.7
8-Jun-11 1 229 48
23.0 5.1
9-Jun-11 2 222 45
225 5.7
10-Jun-11 3 233 5.0
233 4.2
11-Jun-11 4 235 5.1
235 5.4
12-Jun-11 5 235 48
235 47
13-Jun-11 6 233 5.2
232 55
14-Jun-11 7 233 49
233 5.3
15-Jun-11 8 231 48
233 55
16-Jun-11 9 232 47
232 6.2
17-Jun-11 10 233 7.75 5.2 141.6 50 76 0.04 J
233 7.76 5.2 141.1 52 76 0.03 U
Mean 232 7.53 5.1 144 51 72 0.15
Number 22 4 22 4 3 3 3
Max # 235 7.76 6.2 151 52 76 0.39
Min# 222 7.31 4.2 141 50 64 0.03
Replicate 1 2 3 4 5 6 7 8
# Surviving 10 10 7 9 10 10 10 10
eight-AFDW
(mg) 0.12100 0.11000 0.13571  0.10667 0.11900 0.11700 0.09700 0.11900
[Biomass-
AFDW (mg) 0.12100 0.11000 0.09500  0.09600 0.11900 0.11700 0.09700 0.11900
10-Day Percent Survival 95.0% Ammonia Key:
Avg. Weight-AFDW (mg) 0.11567 MDL =0.04
Avg. Biomass-AFDW (mg) 0.10925 RL = Reporting Limit (lowest standard, 0.1’

80 organisms weighed at test initiation

Avg. weight (m¢  0.02663

J = Between MDL and RL
U = Below MDL (non detect)
NA = Not Applicable



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

Temperature pH D.O. Conductivity  Alkalinity Hardness Ammonia Ammonia Comments
Date Test Day (°C) (s.u.) (mg/L) (mmos) (mg/L) (mg/L) (mg/L) Result Code
7-Jun-11 0 22.7 7.23 5.4 145.4 50 72 0.38
22.8 7.31 5.6 145.7
8-Jun-11 1 23.0 5.1
23.0 4.9
9-Jun-11 2 22.7 4.9
226 45
10-Jun-11 3 232 4.8
232 5.0
11-Jun-11 4 235 5.2
235 51
12-Jun-11 5 235 5.2
235 5.0
13-Jun-11 6 233 4.8
233 5.2
14-Jun-11 7 233 53
235 53
15-Jun-11 8 233 54
233 51
16-Jun-11 9 232 51
233 5.8
17-Jun-11 10 235 7.67 47 139.9 50 88 0.06 J
235 7.69 45 147.4
Mean 232 7.48 51 145 50 80 0.22
Number 22 4 22 4 2 2 2
Max # 235 7.69 5.8 147 50 88 0.38
Min# 226 7.23 4.5 140 50 72 0.06
|[Replicate 1 2 3 4 5 6 7 8
# Surviving 10 7 8 10 8 10 10 8
eight-AFDW
(mg) 0.1