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1.0 INTRODUCTION

Stantec Consulting Services Inc. (Stantec) prepared this statistical analysis report on behalf of the
Tennessee Valley Authority (TVA) to summarize the statistical analyses performed on background soil
(BGS) data to support evaluations conducted for the Environmental Assessment Report (EAR) at the
Johnsonville Fossil Plant (JOF Plant) located in New Johnsonville, Tennessee. The BGS samples were
collected as part of the Tennessee Department of Environment and Conservation (TDEC) Order
Environmental Investigation (El) between May 2019 and August 2019 in the vicinity of the JOF Plant from
locations where naturally occurring, in situ, native soils unaffected by Coal Combustion Residual (CCR)
materials were present. Further details regarding the BGS sampling program and results are available in
the JOF Plant Background Soil Investigation Sampling and Analysis Report (SAR) (Appendix F.1),
including the BGS investigation boring locations (Exhibit A.2), and a list of the BGS investigation borings
and associated soil samples and analyses (Table B.1).

Twelve samples were excluded from the statistical analysis datasets for being collected in the saturated
zone. The Constituents listed in Appendices Ill and IV of 40 CFR 257 and five inorganic constituents
included in Appendix | of Tennessee Rule 0400-11-01-.04 (CCR Parameters) included in the analysis are
presented below in Table E.1-1.
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Table E.1-1 — CCR Parameters Evaluated in Statistical Analysis

Parameter | CASRN
CCR Rule Appendix Ill Parameters

Boron 7440-42-8
Calcium 7440-70-2
Chloride 16887-00-6
Fluoride! (also Appendix 1V) 16984-48-8
pH NA
Sulfate 14808-79-8
TDS NA
CCR Rule Appendix IV Parameters

Antimony 7440-36-0
Arsenic 7440-38-2
Barium 7440-39-3
Beryllium 7440-41-7
Cadmium 7440-43-9
Chromium 7440-47-3
Cobalt 7440-48-4
Lead 7439-92-1
Lithium 7439-93-2
Mercury 7439-97-6
Molybdenum 7439-98-7
Radium-226+228 13982-63-3/ 15262-20-1
Selenium 7782-49-2
Thallium 7440-28-0
TDEC Appendix | Parameters

Copper 7440-50-8
Nickel 7440-02-0
Silver 7440-22-4
Vanadium 7440-62-2
Zinc 7440-66-6
Other

% Ash | NA

Notes: CASRN - Chemical Abstracts Service Registry Number; CCR Rule - Title 40, Code of Federal Regulations, Part 257;
NA - Not available

Fluoride is both a CCR Rule Appendix IIl and CCR Rule Appendix IV parameter. In this table, and in the results presented
herein, fluoride has been grouped with the Appendix Il parameters only to avoid duplication.

The following sections present the methods and results from general exploratory data analysis using
summary statistics, data plots, outlier screening methods and the calculation of Background Threshold
Values (BTVs).

2.0 METHODS

The statistical evaluation for the BGS data collected at the JOF Plant for the El was conducted in two
parts: 1) exploratory data analysis and 2) calculation of site-specific BTVs. The analyses relied on
available background soil data collected as part of the BGS El. Quality assurance and quality control
(QA/QC) samples (e.g. field duplicates) were excluded from the statistical analysis.
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2.1 EXPLORATORY DATA ANALYSIS

Exploratory data analysis is the initial step of statistical analysis. It utilizes simple summary statistics (e.g.
mean, median, standard deviation, and percentiles) and graphical representations to identify important
characteristics of an analytical dataset, such as the center of the data (mean, median), variation,
distribution, spatial patterns, presence of outliers, and randomness.

For the El, surficial soil samples were typically collected at depths ranging from 0.0 to approximately 0.5
feet below ground surface (ft bgs). In addition to the CCR parameters (Table E.1-1), these samples were
analyzed for the presence of CCR Material (percent [%] Ash). Along with surficial samples, the field
sampling personnel collected approximately two feet of soil from each five-foot soil run (one foot in both
directions from the midpoint of the five-foot interval) for the total depth of the boring. For the statistical
analysis, soil depths were aggregated into the following depth intervals: surficial (zero to approximately
0.5 ft bgs), approximately 0.5 to less than or equal to 10 ft bgs, and greater than 10 ft bgs.

2.1.1 Summary Statistics

Summary statistics were calculated for each CCR Parameter grouped by depth interval and the entire set
of BGS samples (including all depth intervals and boring locations). Summary statistics include
information such as the total numbers of available samples, the frequencies of detection, ranges of
reporting limits, minimum and maximum detected concentrations, mean concentrations, standard
deviations, median concentrations and the 95" percentile concentrations. A summary statistics table is
presented in Attachment E.1-A.

2.1.2 Exploratory Data Plots

Exploratory data plots (box plots) were constructed to support a visual review of the data. Box plots
identify the center of the data, distribution, variability, and to visually identify potential outliers. The
diagram below graphically depicts the basics of the construction of the box plots (StataCorp LLC 2017).

o <~ outside values
o
adjacent line -— <= upper adjacent value
whiskers “'
— <= 75th percentile (upper hinge)
box <= median
— <~ 25th percentile (lower hinge)
whiskers J
adjacent line — <- lower adjacent value
o <- outside value

The box portion of the plot is the interquartile range (IQR), which represents the middle 50% of data, with
the bottom of the box being the 25 percentile and the top of the box being the 75 percentile. The line
inside the box is the median concentration. The top of the upper “whisker” represents the first observed
concentration above the 75t percentile, whereas the bottom of the lower “whisker” represents the first

3
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observed concentration below the 25t percentile (upper adjacent value and lower adjacent value,
respectively). Values that lie outside of the adjacent values represent outside concentrations (i.e.
concentrations at the upper and lower ends of the distribution of the data). The method detection limit was
used as the reported value in order to construct the box plot when analytical results were reported as
non-detects.

Two sets of side-by-side box plots were constructed for the BGS CCR Parameter data: 1) results by
depth interval and 2) results by BGS boring location. These box plots were useful in identifying
differences in CCR Parameter concentrations between depth intervals and between boring locations and
were especially useful for visually identifying potential outliers. Box plots for CCR Parameters aggregated
by depth interval and by boring location are provided in Attachment E.1-B.

2.1.3 Outlier Screening

Outliers are data points that are abnormally high or low as compared to the rest of the measurements and
may represent anomalous data or data errors, but may also represent natural variation of CCR Parameter
concentrations in environmental systems. Screening for outliers is a critical step because outliers can bias
statistical estimates, statistical testing results, and inferences. The size of the datasets for each depth
interval (a minimum of 10 samples) were sufficiently large to capture natural variation commonly seen in
environmental datasets.

Outlier values were initially screened visually using the side-by-side box plots. If suspected visual outliers
were identified, then Tukey’s procedure was used to identify extreme outliers (Tukey 1977). This method
relies on the IQR, which is defined as the 75" percentile value minus the 25" percentile value.

Values were identified as potential outliers as follows::
e Lower extreme outliers are less than the 25™ percentile minus 3 x IQR
e Upper extreme outliers are greater than the 75 percentile plus 3 x IQR.

Multiple potential outliers were identified using Tukey’s procedure as indicated in the Summary Statistics
Tables in Attachment E.1-A; these values were flagged as potential outliers in the dataset. However,
given the heterogeneity of naturally occurring inorganic compounds in soils, statistical outliers were not
removed from the datasets prior to statistical analysis, but may be reevaluated if BTVs are used to inform
future corrective actions.

2.2 ESTIMATES OF BACKGROUND CONDITIONS

BTVs were calculated as conservative estimates of CCR Parameter concentrations in BGS. Specifically,
95% upper tolerance limits (UTLs) with 95% coverage were calculated for each parameter at each soil
depth interval defined for the statistical datasets and with all depths combined to establish conservative
estimates of background soil concentrations. The UTL represents the upper bound of a pre-specified
proportion of the underlying data population with a specified level of confidence. For example, for a “95%
UTL with 95% coverage”, there is 95% confidence that, on average, 95% of the data are below the UTL.
The upper one-sided UTL is commonly used in environmental monitoring and is constructed using

:
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background data (Ofungwu 2014). In the case of pH, 95% tolerance intervals with 95% coverage were
calculated to bound the range of pH values. BTVs aggregated by soil depth interval and with all depths
combined are presented in Attachment E.1-A.

2.2.1 Tests for Normality of Background Data

Prior to the calculation of UTLs, the data were evaluated for normality. Parametric methods to establish
background conditions (UTLs) can be applied to data that are normally distributed or to data that fit
another defined statistical distribution (e.g. gamma distribution), or to data that can be transformed to
normal using mathematical transformations (e.g. lognormal transformation). Testing data for normality
was done using formal statistical methods, known as goodness-of-fit-testing (e.g. Shapiro-Wilk or Lilliefors
tests). If the data did not fit a defined statistical distribution or could not be transformed to normal, then
non-parametric methods were used.

2.2.2 Parametric UTLs

Parametric UTLs were used when the background data were normally distributed, gamma distributed or
transformed using the lognormal transformation. A background sample size or dataset consisting of at
least eight observations was required to generate an adequate tolerance limit.

The calculation of the UTL is straightforward:
UTL =x+71s
Where:
x = mean CCR parameter concentration in the background dataset
s = standard deviation of CCR parameter in the background dataset
T = multiplier based on size of dataset, confidence (95%) and desired coverage (95%).

2.2.3 Non-parametric UTLs

When the background data do not fit the normal or gamma distribution or cannot be normalized via the
lognormal transformation, non-parametric UTLs were used. The non-parametric UTL is an order statistic,
typically the maximum or the second largest observed concentration in the background dataset. Unlike
parametric methods, the desired coverage and confidence interval cannot be pre-specified for non-
parametric tolerance limits. In the case of non-parametric methods, the level of confidence increases with
increasing sample size. If non-parametric methods were used, the approximate level of confidence was
reported.

UTLs, especially non-parametric UTLs, are sensitive to outliers and are biased high in the presence of
outliers. For this initial analysis, no suspect outliers were removed from the dataset. If the UTLs presented
in this report are going to be used to inform corrective actions, then additional analysis to account for the
presence of outliers is warranted.

:
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3.0 RESULTS AND DISCUSSION

3.1 SUMMARY STATISTICS, EXPLORATORY DATA PLOTS, AND
OUTLIER SCREENING

Summary statistics for each CCR Parameter are provided in Attachment E.1-A, with results aggregated
by depth interval and with all depths combined. Summary statistics are sorted by CCR Parameter type
(i.e., CCR Rule Appendix Il Parameters, CCR Rule Appendix IV Parameters, TDEC Appendix |
Parameters, and Other). Box plots for each CCR Parameter aggregated by depth and boring location are
provided in Attachment E.1-B.

The number of values identified as potential outliers using Tukey’s procedure for each depth interval and
with all depths combined is identified in Attachment E.1-A. For these potential outliers, no definitive
reasons were identified for the outlier values and the values identified were assumed to be representative
of natural conditions and natural variation within native soil. These values were flagged as statistical
outliers in the dataset and retained for subsequent calculations and analysis if needed for future
evaluations (see columns labelled “Number of Statistical Outliers” and “Number of Outliers Removed” in
Attachment E.1-A).

3.2 ESTIMATES OF BACKGROUND CONDITIONS

BTVs for the BGS investigation at the JOF Plant were calculated using UTLs (and Tolerance Intervals in
the case of pH). The resulting BTV concentrations and the statistical distribution and methods used to
calculate the UTLs are identified for each CCR Parameter aggregated by depth interval and with all
depths combined in Attachment E.1-A.

4.0 REFERENCES
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New Jersey: John Wiley and Sons, Inc.

StataCorp. (2017). Stata Graphics Reference Manual Stata: Release 15. Statistical Software. College
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Summary Statistics - Background Soil Investigation

Johnsonwville Fossil Plant - New Johnsonville, Tennessee

Statistics using Detected

Statistics using Detects & Non-Detects

: Frequency Range of % Non Data Only
Parameter Soil Depth . I
of Detection| Reporting Limits | Detect Minimum | Maximum standard 5o 95" Number of | Number of | Background
Mean L ) ) Statistical Outliers Threshold Statistical Distribution & Method
Detect Detect Deviation | Percentile | Percentile Outliers Removed Value
Percent Ash
Ash | Surficial | 8/12 (1.0-1.0) | 33.3% 1.0 3.0 13 0.62 1.0 | 25 ] 0 | 0 | NA NA
CCR Rule Appendix Il Parameters
Surficial 3/12 (1.49-1.71) 75.0% 1.57 2.11 1.59 0.187 1.63 1.97 2.11 95% UTL (NP-46%) with 95% Coverage
Boron 0.5'to 10" bgs 6/23 (1.51-1.76) 73.9% 1.76 4.93 1.81 0.759 1.68 3.04 4 0 4.93 95% UTL (NP-69.3%) with 95% Coverage
>10' bgs 1/18 (1.53-1.87) 94.4% 2.58 2.58 1.59 0.241 1.64 1.98 2.58 95% UTL (NP-60.3%) with 95% Coverage
All Depth 10/53 (1.49 - 1.87) 81.1% 1.57 4.93 1.66 0.544 1.66 2.42 3.12 95% UTL (NP-75%) with 95% Coverage
Surficial 12/12 - 0.0% 158 9,740 1,510 2,630 793 5,250 14,400 95% UTL (Lognormal) with 95% Coverage
Calcium 0.5'to 10' bgs 23/23 - 0.0% 101 1,650 380 316 311 700 1 0 1,130 95% WH Approx. Gamma UTL with 95% Coverage
>10' bgs 18/18 - 0.0% 110 842 512 211 522 797 1030 95% UTL (Normal) with 95% Coverage
All Depth 53/53 -- 0.0% 101 9,740 680 1,320 425 1,390 2,150 95% UTL (Logormal) with 95% Coverage
Surficial 4/12 (4.12-4.7) 66.7% 4.76 6.61 4.63 0.821 4.60 6.21 6.88 95% UTL (Normal) with 95% Coverage
Chloride 0.5'to 10' bgs 15/23 (4.36-4.93) 34.8% 5.15 28.2 8.70 6.47 5.50 233 4 0 23.8 95% UTL (Normal) with 95% Coverage
>10' bgs 14/18 (4.41-4.75) 22.2% 4.52 74.5 19.7 20.2 12.3 56.9 87.1 95% WH Approx. Gamma UTL with 95% Coverage
All Depth 33/53 (4.12 - 4.93) 37.7% 4.52 74.5 11.5 13.9 5.49 42.5 37.9 95% KM UTL (Lognormal) with 95% Coverage
Surficial 2/12 (0.723 - 0.875) 83.3% 3.88 5.62 1.39 1.54 0.800 4.66 5.62 95% UTL (NP-46%) with 95% Coverage
Fluoride® (also 0.5'to 10" bgs 7/23 (0.764 - 0.891) 69.6% 0.796 2.77 1.07 0.590 0.829 2.42 10 0 2.77 95% UTL (NP-69.3%) with 95% Coverage
Appendix V) >10' bgs 7/18 (0.773 - 0.896) 61.1% 0.834 2.13 0.967 0.359 0.833 1.68 2.13 95% UTL (NP-60.3%) with 95% Coverage
All Depth 16/53 (0.723 - 0.896) 69.8% 0.796 5.62 1.09 0.880 0.828 2.57 3.88 95% UTL (NP-75%) with 95% Coverage
Surficial 12/12 -- 0.0% 5.1 7.9 5.8 0.88 5.4 7.5 (5.1-7.9) |95% Tolerance Interval (NP-46.0%) with 95% Coverage
oH (lab) 0.5'to 10' bgs 23/23 - 0.0% 3.7 7.6 5.7 0.96 5.5 7.2 0 0 (3.3-8.1) |95% Tolerance Interval (Normal) with 95% Coverage
>10' bgs 18/18 - 0.0% 4.0 7.1 5.9 0.93 6.0 6.9 (3.4-8.3) |95% Tolerance Interval (Normal) with 95% Coverage
All Depth 53/53 - 0.0% 3.7 7.9 5.8 0.92 5.6 7.2 (3.8-7.7) |95% Tolerance Interval (Normal) with 95% Coverage
Surficial 13/13 - 0.0% 4.50 8.21 5.64 1.14 5.06 7.68 (2.29-8.98) [95% Tolerance Interval (Normal) with 95% Coverage
oH (field) 0.5'to 10' bgs 23/23 -- 0.0% 3.44 7.03 5.13 0.783 5.16 6.49 o 0 (3.18-7.07) [95% Tolerance Interval (Normal) with 95% Coverage
>10' bgs 18/18 - 0.0% 3.37 7.91 5.45 0.999 533 6.71 (2.80-8.09) [95% Tolerance Interval (Normal) with 95% Coverage
All Depth 54/54 - 0.0% 3.37 8.21 5.36 0.956 5.20 7.13 (3.18-7.54) [95% Tolerance Interval (Gamma) with 95% Coverage
Surficial 12/12 -- 0.0% 8.74 105 31.1 29.7 21.0 87.2 144 95% WH Approx. Gamma UTL with 95% Coverage
Sulfate 0.5'to 10' bgs 23/23 - 0.0% 10.8 146 42.4 30.1 34.8 88.4 2 0 125 95% WH Approx. Gamma UTL with 95% Coverage
>10' bgs 18/18 - 0.0% 15.1 169 54.3 39.6 39.8 118 151 95% UTL (Normal) with 95% Coverage
All Depth 53/53 -- 0.0% 8.74 169 43.9 34.0 32.5 107 125 95% WH Approx. Gamma UTL with 95% Coverage
CCR Rule Appendix IV Parameters
Surficial 12/12 -- 0.0% 0.197 0.411 0.297 0.0657 0.297 0.390 0.477 95% UTL (Normal) with 95% Coverage
Antimony 0.5'to 10' bgs 22/23 (0.0891 - 0.0891) 4.4% 0.104 4.92 0.483 0.987 0.218 1.44 3 0 4.92 95% UTL (NP-69.3%) with 95% Coverage
>10' bgs 16/18 (0.0704 - 0.0768) 11.1% 0.123 4.74 0.469 1.04 0.190 1.07 4.74 95% UTL (NP-60.3%) with 95% Coverage
All Depth 50/53 (0.0704 - 0.0891) 5.7% 0.104 4.92 0.436 0.893 0.233 0.874 4.74 95% UTL (NP-75%) with 95% Coverage
Surficial 12/12 -- 0.0% 3.33 8.46 5.84 1.42 5.69 8.36 9.72 95% UTL (Normal) with 95% Coverage
Arsenic 0.5'to 10' bgs 23/23 - 0.0% 0.348 62.8 8.36 12.7 5.28 229 3 0 62.8 95% UTL (NP-69.3%) with 95% Coverage
>10' bgs 18/18 -- 0.0% 0.390 66.0 8.51 14.7 4.33 19.7 41.5 95% UTL (Lognormal) with 95% Coverage
All Depth 53/53 - 0.0% 0.348 66.0 7.84 11.9 5.28 16.6 62.8 95% UTL (NP-75%) with 95% Coverage
Surficial 12/12 - 0.0% 39.0 197 85.0 50.0 62.2 183 254 95% WH Approx. Gamma UTL with 95% Coverage
Barium 0.5'to 10' bgs 23/23 -- 0.0% 17.1 239 67.1 50.3 51.6 169 2 0 196 95% WH Approx. Gamma UTL with 95% Coverage
>10' bgs 18/18 - 0.0% 11.1 203 52.6 44.9 44.6 116 184 95% WH Approx. Gamma UTL with 95% Coverage
All Depth 53/53 - 0.0% 11.1 239 66.2 49.0 51.9 184 176 95% WH Approx. Gamma UTL with 95% Coverage
Surficial 12/12 - 0.0% 0.197 1.39 0.562 0.297 0.505 0.999 1.56 95% WH Approx. Gamma UTL with 95% Coverage
Beryllium 0.5'to 10' bgs 23/23 - 0.0% 0.160 1.03 0.450 0.233 0.452 0.831 o o 0.993 95% UTL (Normal) with 95% Coverage
>10' bgs 18/18 -- 0.0% 0.108 0.895 0.368 0.258 0.274 0.887 1.19 95% WH Approx. Gamma UTL with 95% Coverage
All Depth 53/53 - 0.0% 0.108 1.39 0.448 0.262 0.395 0.889 0.983 95% UTL (Normal) with 95% Coverage
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Johnsonwville Fossil Plant - New Johnsonville, Tennessee

Statistics using Detected

Statistics using Detects & Non-Detects

Data Onl
. Frequency Range of % Non ata Only
Parameter Soil Depth . . .
of Detection| Reporting Limits | Detect Minimum | Maximum standard 5o 95" Number of | Number of | Background
Mean L ) ) Statistical Outliers Threshold Statistical Distribution & Method
Detect Detect Deviation | Percentile | Percentile .
Outliers Removed Value

Surficial 12/12 -- 0.0% 0.0263 0.139 0.066 0.0383 0.0532 0.130 0.171 95% UTL (Normal) with 95% Coverage
Cadmium 0.5'to 10' bgs 9/23 (0.019 - 0.0217) 60.9% 0.0207 0.144 0.0375 0.0333 0.0212 0.107 o 0.115 95% UTL (Normal) with 95% Coverage

>10' bgs 7/18 (0.0193 - 0.022) 61.1% 0.0213 0.145 0.0412 0.0391 0.0213 0.128 0.137 95% UTL (Normal) with 95% Coverage

All Depth 28/53 (0.019 - 0.022) 47.2% 0.0207 0.145 0.0451 0.0379 0.0220 0.131 0.131 95% WH Approx. Gamma UTL with 95% Coverage

Surficial 12/12 -- 0.0% 12.1 20.5 15.0 2.95 14.0 20.3 23.1 95% UTL (Normal) with 95% Coverage
Chromium 0.5'to 10' bgs 23/23 -- 0.0% 4.97 38.1 15.8 6.23 15.5 20.9 0 32.7 95% WH Approx. Gamma UTL with 95% Coverage

>10' bgs 18/18 - 0.0% 5.58 34.0 17.1 8.57 13.6 32.0 44.2 95% WH Approx. Gamma UTL with 95% Coverage

All Depth 53/53 - 0.0% 4.97 38.1 16.1 6.55 14.5 29.0 31.0 95% WH Approx. Gamma UTL with 95% Coverage

Surficial 12/12 - 0.0% 2.84 25.2 7.90 5.89 7.15 17.0 26.8 95% WH Approx. Gamma UTL with 95% Coverage
Cobalt 0.5'to 10' bgs 23/23 -- 0.0% 0.461 84.1 7.31 17.0 3.28 13.6 0 41.8 95% UTL (Lognormal) with 95% Coverage

>10' bgs 18/18 -- 0.0% 0.377 39.5 4.81 9.13 2.03 16.7 32.0 95% UTL (Lognormal) with 95% Coverage

All Depth 53/53 - 0.0% 0.377 84.1 6.59 12.6 3.28 18.4 29.4 95% UTL (Lognormal) with 95% Coverage

Surficial 12/12 -- 0.0% 8.12 16.4 12.8 2.95 13.9 16.1 20.9 95% UTL (Normal) with 95% Coverage
Lead 0.5'to 10' bgs 23/23 -- 0.0% 2.07 33.1 10.3 7.61 9.54 29.8 0 37.1 95% UTL (Lognormal) with 95% Coverage

>10' bgs 18/18 - 0.0% 3.71 36.2 9.20 7.32 7.83 16.7 27.5 95% WH Approx. Gamma UTL with 95% Coverage

All Depth 53/53 - 0.0% 2.07 36.2 10.5 6.76 9.47 22.5 25.5 95% WH Approx. Gamma UTL with 95% Coverage

Surficial 12/12 - 0.0% 4.24 9.09 5.83 1.58 5.17 8.96 10.6 95% WH Approx. Gamma UTL with 95% Coverage
Lithium 0.5'to 10' bgs 23/23 - 0.0% 0.928 9.79 5.19 2.40 4.92 9.18 0 0 10.8 95% UTL (Normal) with 95% Coverage

>10' bgs 18/18 -- 0.0% 1.60 6.41 3.77 1.30 3.73 5.98 6.96 95% UTL (Normal) with 95% Coverage

All Depth 53/53 - 0.0% 0.928 9.79 4.85 2.05 4.62 8.95 9.04 95% UTL (Normal) with 95% Coverage

Surficial 12/12 -- 0.0% 0.0299 0.0855 0.0505 0.0169 0.0456 0.0814 0.0968  [95% UTL (Normal) with 95% Coverage
Mercur 0.5'to 10' bgs 20/23 (0.0141 - 0.0208) 13.0% 0.0190 0.175 0.0448 0.0363 0.0304 0.100 2 0 0.140 95% WH Approx. Gamma UTL with 95% Coverage

v >10' bgs 14/18 (0.0134 - 0.0182) 22.2% 0.0194 0.235 0.0486 0.0528 0.0352 0.139 0.230 95% KM UTL (Lognormal) with 95% Coverage
All Depth 46/53 (0.0134 - 0.0208) 13.2% 0.0190 0.235 0.0473 0.0398 0.0375 0.109 0.144 95% KM UTL (Lognormal) with 95% Coverage
Surficial 12/12 -- 0.0% 0.716 2.14 1.25 0.458 1.20 2.08 2.50 95% UTL (Normal) with 95% Coverage
0.5'to 10' bgs 22/23 (0.234 - 0.234) 4.4% 0.472 182 10.5 37.4 0.960 35.7 182 95% UTL (NP-69.3%) with 95% Coverage

Molybdenum 3 0

>10' bgs 17/18 (0.185 - 0.185) 5.6% 0.252 175 10.9 39.8 1.11 28.9 175 95% UTL (NP-60.3%) with 95% Coverage

All Depth 51/53 (0.185 - 0.234) 3.8% 0.252 182 8.57 34.1 1.12 17.6 175 95% UTL (NP-75%) with 95% Coverage

Surficial 12/12 -- 0.0% 1.51 3.41 2.45 0.567 2.47 3.33 4.00 95% UTL (Normal) with 95% Coverage
Radium-226+228 0.5'to 10' bgs 23/23 -- 0.0% 0.806 21.3 3.14 4.09 2.42 5.12 3 0 10.8 95% UTL (Lognormal) with 95% Coverage

>10' bgs 18/18 -- 0.0% 0.691 20.0 2.96 4.28 2.10 5.65 20.0 95% UTL (NP-60.3%) with 95% Coverage

All Depth 53/53 - 0.0% 0.691 21.3 2.92 3.63 2.25 4.28 20.0 95% UTL (NP-75%) with 95% Coverage

Surficial 12/12 - 0.0% 0.764 2.81 1.25 0.546 1.08 2.08 2.89 95% WH Approx. Gamma UTL with 95% Coverage
Selenium 0.5'to 10' bgs 23/23 -- 0.0% 0.497 3.51 1.01 0.630 0.867 1.55 2 0 2.49 95% WH Approx. Gamma UTL with 95% Coverage

>10' bgs 18/18 -- 0.0% 0.431 3.57 0.940 0.796 0.654 2.35 3.57 95% UTL (NP-60.3%) with 95% Coverage

All Depth 53/53 - 0.0% 0.431 3.57 1.04 0.673 0.865 2.40 2.51 95% UTL (Lognormal) with 95% Coverage

Surficial 12/12 -- 0.0% 0.191 0.697 0.307 0.156 0.229 0.603 0.697 95% UTL (NP-46.0%) with 95% Coverage
Thallium 0.5'to 10' bgs 23/23 - 0.0% 0.0854 3.75 0.370 0.744 0.212 0.482 4 0 3.75 95% UTL (NP-69.3%) with 95% Coverage

>10' bgs 18/18 -- 0.0% 0.0987 6.55 0.531 1.50 0.174 1.27 6.55 95% UTL (NP-60.3%) with 95% Coverage

All Depth 53/53 - 0.0% 0.0854 6.55 0.410 0.993 0.208 0.594 3.75 95% UTL (NP-75%) with 95% Coverage




Summary Statistics - Background Soil Investigation
Johnsonwville Fossil Plant - New Johnsonville, Tennessee

Statistics using Detected L )
Data Onl Statistics using Detects & Non-Detects
" Frequency Range of % Non v
Parameter Soil Depth . . .
of Detection| Reporting Limits | Detect Minimum | Maximum standard 5o 95" Number of | Number of | Background
Mean L ) ) Statistical Outliers Threshold Statistical Distribution & Method
Detect Detect Deviation | Percentile | Percentile .
Outliers Removed Value
TDEC Appendix | Parameters
Surficial 12/12 -- 0.0% 3.71 11.6 6.94 2.20 6.54 10.6 12.9 95% UTL (Normal) with 95% Coverage
Copper 0.5'to 10' bgs 23/23 -- 0.0% 1.83 72.5 9.69 14.0 7.15 14.7 2 0 72.5 95% UTL (NP-69.3%) with 95% Coverage
PP >10' bgs 18/18 -- 0.0% 1.79 61.5 8.24 13.5 4.78 17.4 34.6 95% UTL (Lognormal) with 95% Coverage
All Depth 53/53 - 0.0% 1.79 725 8.58 12.0 6.35 13.0 61.5 95% UTL (NP-75%) with 95% Coverage
Surficial 12/12 -- 0.0% 4.96 15.7 7.65 2.93 7.22 12.6 15.7 95% UTL (Normal) with 95% Coverage
Nickel 0.5'to 10' bgs 23/23 -- 0.0% 1.84 11.1 6.12 2.58 5.70 10.5 0 0 12.1 95% UTL (Normal) with 95% Coverage
>10' bgs 18/18 -- 0.0% 1.15 15.0 5.48 3.94 4.46 13.2 18.4 95% WH Approx. Gamma UTL with 95% Coverage
All Depth 53/53 - 0.0% 1.15 15.7 6.25 3.22 5.7 11.8 12.8 95% UTL (Normal) with 95% Coverage
Surficial 5/12 (0.0297 - 0.0362) 58.3% 0.0317 0.0396 0.0321 0.00266 0.0331 0.0377 0.0393 95% UTL (Normal) with 95% Coverage
Silver 0.5'to 10' bgs 11/23 (0.0302 - 0.0345) 52.2% 0.0324 0.0847 0.0408 0.0152 0.0340 0.0673 7 0 0.0761  [95% UTL (Normal) with 95% Coverage
>10' bgs 9/18 (0.0306 - 0.0374) 50.0% 0.0345 0.170 0.0483 0.0340 0.0361 0.106 0.132 95% WH Approx. Gamma UTL with 95% Coverage
All Depth 25/53 (0.0297 - 0.0374) 52.8% 0.0317 0.170 0.0412 0.0231 0.0341 0.0769 0.0817 95% WH Approx. Gamma UTL with 95% Coverage
Surficial 12/12 -- 0.0% 15.6 30.4 23.3 4.30 22.3 29.7 35.1 95% UTL (Normal) with 95% Coverage
Vanadium 0.5'to 10' bgs 23/23 - 0.0% 9.19 90.3 27.8 16.6 25.0 46.0 2 0 70.0 95% WH Approx. Gamma UTL with 95% Coverage
>10' bgs 18/18 -- 0.0% 6.72 81.9 27.5 17.3 24.0 52.5 80.7 95% WH Approx. Gamma UTL with 95% Coverage
All Depth 53/53 - 0.0% 6.72 90.3 26.7 149 243 46.8 63.1 95% UTL (Lognormal) with 95% Coverage
Surficial 12/12 -- 0.0% 15.8 56.8 27.2 11.1 25.4 44.8 57.5 95% UTL (Normal) with 95% Coverage
Zinc 0.5'to 10' bgs 23/23 - 0.0% 5.55 103 22.1 20.1 16.3 42.7 1 0 70.1 95% WH Approx. Gamma UTL with 95% Coverage
>10' bgs 18/18 -- 0.0% 3.19 39.5 15.2 10.4 11.0 36.6 49.1 95% WH Approx. Gamma UTL with 95% Coverage
All Depth 53/53 - 0.0% 3.19 103 20.9 15.9 17.3 41.0 55.6 95% WH Approx. Gamma UTL with 95% Coverage
Notes:

CCR Rule - Title 40, Code of Federal Regulations, Part 257
ft bgs - feet below ground surface

KM - Kaplan-Meier, For Parameters with non-detects reported at the method detection limit, the mean, standard deviation, and background threshold values were calculated using Kaplan-Meier methods
'--' - Not Applicable
NP-% - Non-parametric method and associated confidence level of the estimate

TDEC - Tennessee Department of Environment and Conservation
UTL - Upper Tolerance Limit
WH - Background Threshold Limits based on the gamma distribution utilize Wilson Hiferty (WH) estimates

% - Percent
*Fluoride is both a CCR Rule Appendix Il and CCR Rule Appendix IV constituent. In this table, fluoride has been grouped with the Appendix Ill constituents only to avoid duplication of results.

Except for Ash, pH & Radium 226 + 228, all units milligrams per kilogram (mg/kg)

Units for Ash are percent (%)

Units for pH are Standard Units (S.U.)

Units for Radium 226+228 are picocuries per gram (pCi/g)
All non-detects reported at the laboratory reporting limit
Surficial soil samples were collected in the 0 to 0.5 feet below ground surface (bgs) soil depth interval
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Box Plots
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Box Plots
CCR Rule Appendix IV Parameters
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APPENDIX E.2

STATISTICAL ANALYSIS OF CCR MATERIAL
CHARACTERISTICS DATA
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Abbreviations

CASRN
CCR
CCR Parameters

CCR Rule
EAR

IQR

JOF Plant
NA

%

SPLP
Stantec
TDEC
TVA

Chemical Abstracts Service Registry Number

Coal Combustion Residuals

Constituents listed in Appendices Ill and 1V of 40 CFR 257 and five
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1.0 INTRODUCTION

Stantec Consulting Services Inc. (Stantec) prepared this appendix on behalf of the Tennessee Valley
Authority (TVA) to document the statistical analyses performed on data collected to characterize coal
combustion residual (CCR) materials to support evaluations conducted for the Environmental Assessment
Report (EAR) at the Johnsonville Fossil Plant (JOF Plant) located in New Johnsonville, Tennessee. The
CCR material characterization samples were collected between October 2019 and March 2020 within the
CCR management units® at the JOF Plant. Further details regarding the CCR material sampling and
laboratory data results are presented in the JOF Plant CCR Material Characteristics Sampling and
Analysis Report (Appendix G.5).

For the Environmental Investigation, CCR material and pore water samples were collected for
characterization related to the leachability of constituents listed in Appendices Il and IV of 40 CFR 257
and five additional inorganic constituents included in Appendix | of Tennessee Rule 0400-11-01-.04 (CCR
Parameters) from material within five JOF Plant CCR management units: Active Ash Pond 2, Ash
Disposal Area 1, former Coal Yard, DuPont Road Dredge Cell, and South Rail Loop Area 4. The
Synthetic Precipitate Leaching Procedure (SPLP) was used to characterize leachability of CCR
Parameters in CCR material. Temporary well/boring locations and the number of samples collected in
each JOF Plant CCR management unit are presented in Table E.2-1. Table E.2-2 presents the list of
CCR parameters evaluated in this statistical evaluation.

Table E.2-1 — CCR Material Characteristics Sample Locations - JOF Plant

JOF Plant CCR Temporary Well/Boring Location Number of Samples
Management Unit CCR Material/SPLP Pore Water
. JOF-TWO01; JOF-TW02; JOF-TWO03;
Active Ash Pond 2 JOF-TW04: JOF-TWO5 41 5
Ash Disposal Area 1 JOF-TWO06; JOF-TWO07 12 2
Former Coal Yard JOF-TWO08; JOF-TW09; JOF-TW10 11 3
DuPont Road Dredge Cell JOF-TW11,; JOF-TW12; JOF-TW13 28 3
South Rail Loop Area 4 JOF-TW14, JOF-TW15; JOF-TW16 42 2

1 The term “CCR management unit” is used in this document generally and is not intended to be a designation under
federal or state regulations.

1



APPENDIX E.2 - STATISTICAL ANALYSIS OF CCR MATERIAL CHARACTERISTICS DATA

February 12, 2024

Table E.2-2 — CCR Parameters Evaluated in Statistical Analysis

CCR Parameter | CASRN
CCR Rule Appendix Ill Parameters

Boron 7440-42-8
Calcium 7440-70-2
Chloride 16887-00-6
Fluoride! (also Appendix V) 16984-48-8
pH NA
Sulfate 14808-79-8
Total Dissolved Solids NA
CCR Rule Appendix IV Parameters

Antimony 7440-36-0
Arsenic 7440-38-2
Barium 7440-39-3
Beryllium 7440-41-7
Cadmium 7440-43-9
Chromium 7440-47-3
Cobalt 7440-48-4
Lead 7439-92-1
Lithium 7439-93-2
Mercury 7439-97-6
Molybdenum 7439-98-7
Radium-226+228 13982-63-3/15262-20-1
Selenium 7782-49-2
Thallium 7440-28-0
Additional TDEC Appendix | Parameters

Copper 7440-50-8
Nickel 7440-02-0
Silver 7440-22-4
Vanadium 7440-62-2
Zinc 7440-66-6
Additional Parameters

Iron 7440-42-8
Manganese 7439-96-5
Total Organic Carbon (TOC) NA

Notes: CASRN: Chemical Abstracts Service Registry Number; CCR Rule - Title 40, Code of Federal Regulations, Part 257; NA —

Not Available; TDEC - Tennessee Department of Environment and Conservation

Fluoride is both a CCR Rule Appendix Ill and CCR Rule Appendix IV CCR parameter. In this table, and in the results, exhibits
and tables for this report, fluoride has been grouped with the Appendix Ill CCR parameters only to avoid duplication.

The following sections present the methods and results used to evaluate the CCR material and pore
water data, including: 1) general exploratory data analysis (summary statistics, data plots and outlier
screening), 2) a regression analysis to evaluate correlation between SPLP results to CCR Parameter
concentrations in CCR material, and 3) a comparison of SPLP results to pore water concentrations.
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2.0 METHODS

The statistical evaluation was conducted in three parts: 1) exploratory data analysis, 2) regression
analysis, and 3) comparison of SPLP results to CCR Parameter concentrations in pore water.

2.1 EXPLORATORY DATA ANALYSIS

Exploratory data analysis is the initial step of statistical analysis. It utilizes simple summary statistics (e.g.
mean, median, standard deviation, and percentiles) and graphical representations to identify
characteristics of an analytical dataset, such as the center of the data (mean, median), variation,
distribution, patterns, presence of outliers, and randomness.

2.1.1 Summary Statistics

Summary statistics were calculated for CCR material, SPLP, and pore water for each CCR Parameter
grouped by JOF Plant CCR management unit. Summary statistics include information such as the total
numbers of available samples, the frequencies of detection, ranges of reporting limits, minimum and
maximum detected concentrations, mean concentrations, standard deviations, median concentrations,
and the 95" percentile concentrations. Summary statistics were also calculated for total metal and
dissolved metal concentrations in pore water. Summary statistics tables are presented in Attachment E.2-
A.

2.1.2 Exploratory Data Plots

Box plots were constructed of CCR Parameter concentrations in CCR material to support a visual review
of the data. Box plots were used to identify the center of the data, distribution, variability, and to visually
identify potential outliers. The diagram below graphically depicts the basics of the construction of the box
plots (StataCorp LLC 2017).

o <~ outside values
o]
adjacent line — <= upper adjacent value
whiskers
— <= 75th percentile (upper hinge)
box <= median
- <~ 25th percentile (lower hinge)
whiskers
adjacent line — ol <- lower adjacent value

o <- outside value
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The box portion of the plot is the interquartile range (IQR), which represents the middle 50 percent (%) of
data, with the bottom of the box being the 25" percentile and the top of the box being the 75" percentile.
The line inside the box is the median concentration. The top of the upper “whisker” represents the first
observed concentration above the 75% percentile, whereas the bottom of the lower “whisker” represents
the first observed concentration below the 25" percentile (upper adjacent value and lower adjacent value,
respectively). Values that lie outside of the adjacent values represent outside (potential outliers)
concentrations (i.e. concentrations at the upper and lower ends of the distribution of the data). The
method detection limit was used as the reported value in order to construct the box plot when analytical
results were reported as non-detects.

Side-by-side box plots were constructed for the CCR materials data and aggregated by temporary
well/boring location and JOF Plant CCR management unit. These box plots were useful in identifying
differences in CCR Parameter concentrations between each JOF Plant CCR management unit and are
especially useful for visually identifying potential outliers.

2.1.3 Outlier Screening

Outliers are data points that are abnormally high or low as compared to other measurements and may
represent anomalous data or data errors. Outliers may also represent natural variation of CCR Parameter
concentrations in environmental systems. Screening for outliers is an important step because outliers can
bias statistical estimates, statistical testing results, and inferences.

Outlier values were initially screened visually using side-by-side box plots. If suspected visual outliers
were identified, then Tukey’s procedure was used to identify extreme outliers (Tukey 1977). This method
relies on the IQR, which is defined as the 75" percentile value minus the 25" percentile value. Values
were identified as potential outliers as follows:

e Lower extreme outliers are less than the 25" percentile minus 3 x IQR
e Upper extreme outliers are greater than the 75" percentile plus 3 x IQR.

Finally, when the potential outlier(s) were identified visually and by Tukey’s procedure, then statistical
testing for outliers (Dixon or Rosner’s Test) was conducted to determine if the data points were
statistically significant outliers.

Following confirmation of the outliers as statistically significant, a desktop evaluation was conducted to
verify that the data points were not errors (e.g., laboratory or transcriptional error). Field forms, data
validation reports, and other variables in the dataset that could influence analytical results were also
evaluated. If a verifiable error was discovered, the outlier was removed and, if possible, replaced with a
corrected value.

In the absence of a verifiable error, additional lines of evidence were reviewed to determine final outlier
disposition (e.g., frequency of detection, spatial and temporal variability). If an outlier was identified as
suitable for removal from further statistical analysis, a clear and defensible rationale based on multiple
lines of evidence was provided. In addition, values that were identified as outliers and removed from
further evaluation in the present statistical analysis were retained in the historical database and will be

:
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reevaluated for inclusion or exclusion in future statistical analyses of this dataset. The results of the outlier
screening for the JOF Plant CCR material dataset are provided in Section 3.1.

2.2 REGRESSION ANALYSIS

The linear relationship between the concentrations of CCR Parameters in SPLP results and
concentrations in CCR material was evaluated using regression analysis. Scatter plots were constructed
to compare SPLP and CCR material results for the CCR Parameters. Using linear regression, the
Pearson’s correlation coefficient was estimated, and a regression line was fit to the data and added to the
scatter plots. As part of the analysis, the SPLP results for the CCR Parameters were compared to the
range of pore water concentrations from each JOF Plant CCR management unit. Analyses were
conducted on data where CCR parameters were detected in greater than 50% of the samples in both the
SPLP and CCR material datasets. Scatter plots, regression results, and range of pore water
concentrations are presented in Attachment E.2-C.

3.0 RESULTS AND DISCUSSION

3.1 SUMMARY STATISTICS, EXPLORATORY DATA PLOTS, AND
OUTLIER SCREENING

Summary statistics tables are presented in Attachment E.2-A, and box plots are presented in Attachment
E.2-B.

No outliers were identified in the CCR material or SPLP data sets. The pore water dataset was not
screened for outliers due to the small size of the dataset.

3.2 REGRESSION ANALYSIS

The purpose of the regression analysis was to evaluate whether the total concentrations of metals in CCR
material could be used as a reliable predictor of leachable concentrations as represented by SPLP
concentrations. Scatter plots, regression results, and range of pore water concentrations are presented in
Attachment E.2-C. The correlation coefficient (R-squared) is a numerical measure that measures the
strength of association between two variables (in this case, between total concentration and SPLP results
for CCR material), with values ranging from zero to one. A high correlation coefficient (closer to one)
demonstrates a strong relationship between the two variables, whereas a low correlation coefficient
(closer to zero) demonstrates a weak relationship. The slope of the regression line indicates the direction
of correlation. A positive slope indicates that SPLP concentrations increased as CCR Parameter
concentrations in CCR material increased. Conversely, a negative slope indicates that as CCR Parameter
concentrations increased, the SPLP concentrations decreased.

The statistical relationships between SPLP concentrations and CCR material concentrations were
inconsistent and highly variable. One would expect SPLP concentrations to increase with increasing CCR
constituent concentrations in CCR material (e.g. regression line with a positive slope). However, this

:
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relationship was inconsistent between different CCR constituents and between JOF Plant CCR
management units. In some cases, even when there was a statistically significant correlation (e.g.,
boron), the wide range of variability around the regression line limits the predictive value of the
relationship. The results indicate that the total concentrations of metals in CCR material is not a reliable
predictor of the magnitude of the potentially leached concentrations measured using SPLP.

In addition, the CCR constituent concentrations in SPLP generally underestimated CCR constituent
concentrations measured in pore water.

The results indicate that direct measurement of pore water concentrations is the most accurate way of
characterizing potential leachability from CCR materials.

4.0 REFERENCES

StataCorp. (2017). Stata Graphics Reference Manual Stata: Release 15. Statistical Software. College
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Summary Statistics - CCR Material Characteristics Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics using

- Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of X L
A Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 50" 95"
Detect Detect Deviation | Percentile | Percentile
CCR Rule Appendix Il Parameters
Active Ash Pond 2 41/41 - 0% 12.7 746 199 169 143 512
Ash Disposal Area 1 12/12 - 0% 13.6 290 103 94.5 62.6 261
Boron Former Coal Yard 10/11 (19.2-19.2) 9.09% 29.0 455 134 146 59.6 413
DuPont Road Dredge Cell 28/28 - 0% 9.04 244 131 55.4 128 220
South Rail Loop Area 4 42/42 - 0% 6.78 252 122 50.2 116 217
Active Ash Pond 2 41/41 - 0% 2,590 59,200 17,700 18,100 9,040 53,200
Ash Disposal Area 1 12/12 -- 0% 3,250 17,000 8,990 3,800 9,270 14,800
Calcium Former Coal Yard 11/11 - 0% 3,250 23,300 13,500 6,810 12,000 22,400
DuPont Road Dredge Cell 28/28 -- 0% 963 14,600 7,360 3,430 6,080 12,800
South Rail Loop Area 4 42/42 -- 0% 272 15,700 5,720 2,960 4,630 9,600
Active Ash Pond 2 32/41 (4.24 - 5.53) 22.0% 5.67 37.1 10.7 7.19 8.37 24.0
Ash Disposal Area 1 12/12 - 0% 8.46 142 31.9 35.5 22.3 83.3
Chloride Former Coal Yard 4/11 (4.30-6.31) 63.6% 4.88 25.1 7.95 6.53 5.75 21.1
DuPont Road Dredge Cell 13/28 (4.35-5.80) 53.6% 5.55 21.7 7.89 4.67 5.67 15.3
South Rail Loop Area 4 31/42 (4.37 - 5.20) 26.2% 4.82 14.2 6.67 2.15 6.24 9.99
Active Ash Pond 2 30/41 (0.743 - 0.969) 26.8% 0.941 3.83 1.35 0.667 1.19 2.76
Ash Disposal Area 1 2/12 (0.690 - 0.995) 83.3% 0.957 2.29 0.851 0.441 0.854 1.58
Fluoride Former Coal Yard 2/11 (0.753 - 1.11) 81.8% 1.26 1.46 0.863 0.238 1.01 1.36
DuPont Road Dredge Cell 9/28 (0.768 - 1.15) 67.9% 0.910 3.06 1.05 0.600 0.956 2.54
South Rail Loop Area 4 33/42 (0.780 - 0.954) 21.4% 0.783 4.51 1.44 0.789 1.17 2.78
Active Ash Pond 2 41/41 - 0% 4.10 11.7 9.39 2.01 9.80 11.6
Ash Disposal Area 1 12/12 - 0% 3.90 10.8 7.91 2.37 8.45 10.5
pH (lab) Former Coal Yard 11/11 - 0% 4.30 9.50 6.26 1.90 5.30 9.40
DuPont Road Dredge Cell 28/28 - 0% 6.30 10.4 8.75 0.944 8.80 10.1
South Rail Loop Area 4 42/42 - 0% 5.30 10.0 8.41 0.802 8.30 9.60
Active Ash Pond 2 41/41 - 0% 129 6,650 1,210 1,820 455 5,370
Ash Disposal Area 1 12/12 -- 0% 442 11,900 3,790 4,450 1,630 11,500
Sulfate Former Coal Yard 11/11 - 0% 1,370 20,400 12,600 6,930 12,500 20,200
DuPont Road Dredge Cell 28/28 - 0% 42 2,160 525 501 326 1,400
South Rail Loop Area 4 42/42 - 0% 23 2,160 397 398 290 874




Summary Statistics - CCR Material Characteristics Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics using

- Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of X L
A Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 50t 95"
Detect Detect Deviation | Percentile | Percentile
CCR Rule Appendix IV Parameters

Active Ash Pond 2 39/41 (0.382 - 0.607) 4.88% 0.394 5.95 1.60 1.12 1.23 3.70

Ash Disposal Area 1 12/12 - 0% 0.254 1.69 0.832 0.501 0.716 1.69

Antimony Former Coal Yard 11/11 -- 0% 0.208 2.39 1.27 0.721 1.02 2.37
DuPont Road Dredge Cell 28/28 - 0% 0.233 3.72 2.10 0.819 1.97 3.12

South Rail Loop Area 4 40/42 (0.387-0.691) 4.76% 0.0875 3.23 2.07 0.711 2.17 3.13

Active Ash Pond 2 41/41 - 0% 5.78 153 53.4 43.7 29.2 125

Ash Disposal Area 1 12/12 -- 0% 3.58 49.0 19.3 15.9 9.89 44.4

Arsenic Former Coal Yard 11/11 -- 0% 17.6 78.9 42.6 21.6 31.9 76.4
DuPont Road Dredge Cell 28/28 -- 0% 6.31 123 70.4 26.4 71.0 104

South Rail Loop Area 4 42/42 -- 0% 8.24 124 80.0 25.9 80.1 115
Active Ash Pond 2 41/41 - 0% 132 2,700 716 811 361 2,520

Ash Disposal Area 1 12/12 - 0% 36.0 238 117 54.4 102 212

Barium Former Coal Yard 11/11 - 0% 48.1 123 90.9 243 93.1 122
DuPont Road Dredge Cell 28/28 - 0% 74.1 680 358 144 323 590

South Rail Loop Area 4 42/42 - 0% 18.1 466 291 95.3 301 416

Active Ash Pond 2 41/41 - 0% 0.785 5.35 2.54 1.27 2.28 4.89

Ash Disposal Area 1 12/12 -- 0% 0.527 2.69 1.36 0.647 1.36 2.37

Beryllium Former Coal Yard 11/11 -- 0% 0.530 5.53 2.27 1.41 2.39 4.41
DuPont Road Dredge Cell 28/28 - 0% 0.702 6.85 4.21 1.54 4.28 6.54

South Rail Loop Area 4 42/42 -- 0% 0.576 6.15 4.14 1.34 4.17 5.95

Active Ash Pond 2 41/41 - 0% 0.106 3.34 1.06 0.740 0.944 2.47

Ash Disposal Area 1 12/12 - 0% 0.264 6.89 2.45 2.20 1.60 6.04

Cadmium Former Coal Yard 11/11 - 0% 0.0785 4.41 1.61 1.22 1.68 3.30
DuPont Road Dredge Cell 28/28 - 0% 0.0475 1.60 0.832 0.395 0.844 1.48

South Rail Loop Area 4 42/42 - 0% 0.0307 2.56 1.04 0.521 0.954 1.83

Active Ash Pond 2 41/41 - 0% 9.47 77.4 37.8 15.5 37.3 60.6

Ash Disposal Area 1 12/12 -- 0% 7.38 33.6 20.8 9.57 19.9 33.1

Chromium Former Coal Yard 11/11 -- 0% 12.1 42.3 29.2 11.4 35.2 41.6
DuPont Road Dredge Cell 28/28 -- 0% 11.1 63.7 40.6 12.9 42.7 56.6

South Rail Loop Area 4 42/42 -- 0% 11.9 59.4 41.1 8.84 42.0 51.1

Active Ash Pond 2 41/41 -- 0% 2.58 22.8 9.98 4.70 9.24 19.0

Ash Disposal Area 1 12/12 - 0% 2.24 9.42 5.30 2.59 4.82 9.36

Cobalt Former Coal Yard 11/11 - 0% 3.36 22.8 11.2 6.81 9.41 22.3
DuPont Road Dredge Cell 28/28 - 0% 4.08 20.4 13.9 4.01 14.4 18.5

South Rail Loop Area 4 42/42 - 0% 3.08 19.7 14.0 3.33 14.7 18.5
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Statistics using

- Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of X L
A Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 50" 95"
Detect Detect Deviation | Percentile | Percentile

Active Ash Pond 2 30/41 (0.743 - 0.969) 26.8% 0.941 3.83 1.35 0.667 1.19 2.76

Ash Disposal Area 1 2/12 (0.690 - 0.995) 83.3% 0.957 2.29 0.851 0.441 0.854 1.58

Fluoride Former Coal Yard 2/11 (0.753 - 1.11) 81.8% 1.26 1.46 0.863 0.238 1.01 1.36
DuPont Road Dredge Cell 9/28 (0.768 - 1.15) 67.9% 0.910 3.06 1.05 0.600 0.956 2.54

South Rail Loop Area 4 33/42 (0.780 - 0.954) 21.4% 0.783 4,51 1.44 0.789 1.17 2.78

Active Ash Pond 2 41/41 -- 0% 3.10 229 35.3 46.6 20.0 102

Ash Disposal Area 1 12/12 - 0% 3.61 32.8 17.1 9.49 14.2 32.6

Lead Former Coal Yard 11/11 -- 0% 441 46.7 29.4 12.1 28.3 42.8
DuPont Road Dredge Cell 28/28 - 0% 8.67 136 50.0 27.4 45.7 87.3

South Rail Loop Area 4 42/42 -- 0% 13.7 141 46.1 26.4 40.1 102

Active Ash Pond 2 41/41 - 0% 4.10 30.4 15.5 7.47 16.6 26.4

Ash Disposal Area 1 12/12 -- 0% 2.44 8.16 4.61 1.85 4.14 7.73

Lithium Former Coal Yard 11/11 -- 0% 2.25 14.6 8.04 3.78 8.07 13.2
DuPont Road Dredge Cell 28/28 -- 0% 8.33 37.6 22.9 7.92 21.3 35.9

South Rail Loop Area 4 42/42 -- 0% 9.07 30.7 19.3 5.07 20.5 25.2
Active Ash Pond 2 40/41 (0.0262 - 0.0262) 2.44% 0.0323 0.624 0.212 0.197 0.109 0.576
Ash Disposal Area 1 9/12 (0.0196 - 0.0346) 25.0% 0.0283 0.210 0.0687 0.0556 0.0395 0.162
Mercury Former Coal Yard 11/11 -- 0% 0.0359 0.136 0.0668 0.032 0.0583 0.129
DuPont Road Dredge Cell 28/28 - 0% 0.0338 0.463 0.248 0.114 0.247 0.452
South Rail Loop Area 4 39/42 (0.177-0.179) 7.14% 0.0347 0.463 0.195 0.0943 0.191 0.376

Active Ash Pond 2 41/41 - 0% 2.24 19.4 6.50 3.56 5.46 11.7

Ash Disposal Area 1 12/12 -- 0% 2.26 13.3 5.51 3.07 5.23 10.2

Molybdenum Former Coal Yard 11/11 -- 0% 1.82 6.92 4.56 2.12 4.16 6.89
DuPont Road Dredge Cell 28/28 -- 0% 0.764 7.70 4.41 1.50 4.54 6.60

South Rail Loop Area 4 42/42 -- 0% 0.396 7.32 4.51 1.24 4.58 6.13

Active Ash Pond 2 41/41 -- 0% 2.23 8.94 6.01 1.75 5.85 8.43

Ash Disposal Area 1 12/12 - 0% 3.85 7.77 5.79 131 5.78 7.72

Radium-226+228 |Former Coal Yard 11/11 -- 0% 4,74 7.82 5.61 0.975 5.20 7.26
DuPont Road Dredge Cell 28/28 - 0% 3.05 9.75 7.48 1.64 7.73 9.42

South Rail Loop Area 4 42/42 - 0% 3.33 9.36 7.08 1.20 7.32 8.82

Active Ash Pond 2 41/41 - 0% 0.444 6.73 2.79 1.41 2.63 4.56

Ash Disposal Area 1 12/12 -- 0% 0.493 3.52 1.38 0.896 1.04 2.89

Selenium Former Coal Yard 11/11 -- 0% 0.417 2.16 1.37 0.425 1.41 191
DuPont Road Dredge Cell 28/28 -- 0% 2.84 10.8 7.05 1.89 7.24 9.64

South Rail Loop Area 4 42/42 -- 0% 0.387 6.61 4.04 1.20 4.19 5.78
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Statistics using e .
- Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of X L
A Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 50t 95"
Detect Detect Deviation | Percentile | Percentile
Active Ash Pond 2 41/41 - 0% 0.343 4.83 2.14 1.17 2.01 3.84
Ash Disposal Area 1 12/12 - 0% 0.563 2.15 1.29 0.574 1.26 211
Thallium Former Coal Yard 11/11 -- 0% 0.823 3.40 2.25 0.882 2.48 3.26
DuPont Road Dredge Cell 28/28 -- 0% 0.279 4,53 2.43 1.09 2.36 4.01
South Rail Loop Area 4 41/42 (0.180 - 0.180) 2.38% 0.298 4.81 2.94 1.08 2.92 4.52
TDEC Appendix | Parameters
Active Ash Pond 2 41/41 - 0% 7.68 97.7 34.1 23.2 22.8 74.9
Ash Disposal Area 1 12/12 -- 0% 5.26 33.6 15.6 7.72 14.5 26.9
Copper Former Coal Yard 11/11 -- 0% 10.6 51.1 22.5 11.6 20.8 41.9
DuPont Road Dredge Cell 28/28 -- 0% 5.65 65.5 44.7 15.9 46.1 63.2
South Rail Loop Area 4 42/42 -- 0% 9.01 49.8 37.2 9.22 39.2 46.6
Active Ash Pond 2 41/41 -- 0% 7.40 78.2 28.3 14.4 26.1 53.1
Ash Disposal Area 1 12/12 - 0% 6.79 37.3 19.1 9.67 16.7 32.5
Nickel Former Coal Yard 11/11 - 0% 11.5 50.7 30.8 14.7 30.1 50.5
DuPont Road Dredge Cell 28/28 - 0% 6.49 69.5 44.5 15.4 48.5 63.1
South Rail Loop Area 4 42/42 -- 0% 8.02 71.7 43.2 12.2 43.5 61.1
Active Ash Pond 2 38/41 (0.0274 - 0.0368) 7.32% 0.0286 0.339 0.109 0.0783 0.0675 0.263
Ash Disposal Area 1 9/12 (0.0280 - 0.0308) 25.0% 0.0264 0.129 0.0525 0.0366 0.0363 0.126
Silver Former Coal Yard 10/11 (0.0301 - 0.0301) 9.09% 0.0368 0.0851 0.0541 0.0146 0.0522 0.0754
DuPont Road Dredge Cell 27/28 (0.0308 - 0.0308) 3.57% 0.0454 0.282 0.134 0.0584 0.127 0.217
South Rail Loop Area 4 35/42 (0.0304 - 0.106) 16.7% 0.0382 0.271 0.101 0.0461 0.102 0.167
Active Ash Pond 2 41/41 -- 0% 20.9 163 86.3 39.7 84.2 161
Ash Disposal Area 1 12/12 - 0% 14.2 64.9 39.2 18.0 38.8 61.2
Vanadium Former Coal Yard 11/11 - 0% 22.9 100 60.8 24.7 59.3 95.1
DuPont Road Dredge Cell 28/28 - 0% 20.3 131 87.2 30.1 90.9 131
South Rail Loop Area 4 42/42 -- 0% 15.0 113 74.2 18.4 75.9 94.9
Active Ash Pond 2 41/41 - 0% 17.8 188 87.5 45.4 88.6 173
Ash Disposal Area 1 12/12 -- 0% 28.3 269 106 62.6 105 204
Zinc Former Coal Yard 11/11 -- 0% 21.1 266 156 91.9 179 263
DuPont Road Dredge Cell 28/28 -- 0% 16.4 182 92.3 42.4 85.5 158
South Rail Loop Area 4 42/42 -- 0% 29.2 160 101 32.2 98.3 156
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Statistics using e .
- Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of X L
A Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 50t g5t
Detect Detect Deviation | Percentile | Percentile
Additional Parameters
Active Ash Pond 2 41/41 -- 0% 12,200 64,600 36,500 11,700 35,700 58,300
Ash Disposal Area 1 12/12 -- 0% 23,700 57,000 40,100 11,900 36,900 56,400
Iron Former Coal Yard 11/11 -- 0% 19,700 104,000 54,200 23,800 52,900 91,300
DuPont Road Dredge Cell 28/28 -- 0% 12,000 56,700 34,200 11,000 34,900 51,100
South Rail Loop Area 4 42/42 -- 0% 18,000 59,400 35,100 9,750 35,600 53,300
Active Ash Pond 2 41/41 -- 0% 40.9 1210 144 177 108 242
Ash Disposal Area 1 12/12 -- 0% 38.9 217 118 52.1 113 192
Manganese Former Coal Yard 11/11 - 0% 34.3 453 164 136 148 384
DuPont Road Dredge Cell 28/28 -- 0% 62.2 397 104 80.6 83.3 283
South Rail Loop Area 4 42/42 -- 0% 41.4 536 115 75.7 99.5 172
Active Ash Pond 2 41/41 -- 0% 5,310 119,000 36,000 25,200 31,500 77,500
Ash Disposal Area 1 12/12 -- 0% 5,060 69,200 21,900 16,900 18,400 50,200
TOC Former Coal Yard 11/11 -- 0% 25,100 146,000 55,100 35,600 45,900 121,000
DuPont Road Dredge Cell 28/28 -- 0% 3,940 103,000 48,500 24,900 44,500 89,000
South Rail Loop Area 4 42/42 -- 0% 4,420 84,600 43,800 17,300 46,200 73,400
Notes:

CCR Rule - Title 40, Code of Federal Regulations, Part 257
TDEC - Tennessee Department of Environment and Conservation

% - percent

TOC - Total Organic Carbon

: Not Applicable

Except for pH & Radium 226 + 228, all units milligrams per kilogram (mg/kg)
Units for pH are Standard Units (S.U.)
Units for Radium 226+228 are picocuries per gram (pCi/g)

All non-detects reported at the method detection limit

For Parameters with non-detects, the mean, standard deviation and background threshold values utilize Kaplan-Meier estimates (KM)




Summary Statistics - CCR Material Characteristics - Synthetic Precipitate Leaching Procedure (SPLP)
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics using L. .
. Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of L
. Reporting Limits | Detect — - m - m m
Detection Minimum | Maximum Mean Standard 25" 50 75 95
Detect Detect Deviation [ Percentile | Percentile | Percentile | Percentile
CCR Rule Appendix Il Parameters
Active Ash Pond 2 41/41 -- 0% 175 2,760 1,180 589 760 1,060 1,480 2,190
Ash Disposal Area 1 12/12 -- 0% 102 1,920 990 715 374 970 1,610 1,840
Boron Former Coal Yard 11/11 -- 0% 56 3,660 908 1,170 213 357 1,240 2,910
DuPont Road Dredge Cell 28/28 -- 0% 268 2,180 1,050 524 684 913 1,300 2,110
South Rail Loop Area 4 41/42 (255 - 255) 2.38% 416 2,020 954 458 652 754 1,220 1,920
Active Ash Pond 2 41/41 -- 0% 2,640 128,000 34,900 24,500 14,100 33,300 47,500 65,600
Ash Disposal Area 1 12/12 -- 0% 25,200 508,000 161,000 176,000 44,600 56,000 208,000 494,000
Calcium Former Coal Yard 11/11 -- 0% 41,900 609,000 347,000 199,000 237,000 314,000 549,000 598,000
DuPont Road Dredge Cell 28/28 -- 0% 224 51,900 17,600 12,500 10,100 13,900 25,300 39,600
South Rail Loop Area 4 42/42 - 0% 769 53,900 14,700 10,100 9,490 11,000 16,400 35,000
CCR Rule Appendix IV Parameters
Active Ash Pond 2 37/41 (0.378 - 0.378) 9.76% 0.406 18.4 5.35 4.27 1.42 4.89 8.20 11.6
Ash Disposal Area 1 9/12 (0.378 - 0.378) 25.0% 0.384 6.32 2.87 2.25 0.383 2.62 4.92 5.96
Antimony Former Coal Yard 5/11 (0.378 - 0.378) 54.6% 0.482 6.02 1.37 2.02 0.378 0.378 0.515 5.63
DuPont Road Dredge Cell 27/28 (0.378 - 0.378) 3.57% 0.461 11.0 4.45 2.25 3.13 4.40 5.71 8.07
South Rail Loop Area 4 41/42 (0.378 - 0.378) 2.38% 0.983 11.0 5.64 2.59 3.94 5.41 7.59 10.1
Active Ash Pond 2 40/41 (1.41-1.41) 2.44% 0.408 313 53.5 79.5 6.59 14.3 69.7 205
Ash Disposal Area 1 12/12 -- 0% 0.596 20.5 6.93 7.96 1.03 1.83 15.3 19.2
Arsenic Former Coal Yard 11/11 -- 0% 0.907 75.4 18.3 23.4 1.76 10.3 26.2 58.5
DuPont Road Dredge Cell 28/28 -- 0% 0.951 217 80.6 72.0 19.5 49.9 148 204
South Rail Loop Area 4 42/42 -- 0% 2.73 296 132 83.1 50.7 136 199 258
Active Ash Pond 2 41/41 -- 0% 3.22 502 83.0 96.0 28.9 68.3 105 179
Ash Disposal Area 1 12/12 -- 0% 20.8 88.4 37.5 18.6 25.6 32.1 44.8 65.9
Barium Former Coal Yard 11/11 -- 0% 14.1 157 56.4 45.1 33 35.8 64.3 137
DuPont Road Dredge Cell 28/28 -- 0% 5.94 510 94.9 112 23.3 53.5 118 285
South Rail Loop Area 4 39/42 (5.38 - 8.57) 7.14% 10.5 127 42.5 32.6 17.7 33.4 58.6 116
Active Ash Pond 2 5/41 (0.182 - 0.853) 87.8% 0.286 0.565 0.212 0.0804 0.182 0.182 0.302 0.674
Ash Disposal Area 1 3/12 (0.182 - 0.182) 75.0% 0.319 0.976 0.281 0.223 0.182 0.182 0.216 0.681
Beryllium Former Coal Yard 6/11 (0.182 - 0.182) 45.5% 0.196 4.93 0.931 1.51 0.182 0.196 0.402 4.01
DuPont Road Dredge Cell 5/28 (0.182 - 0.182) 82.1% 0.186 3.46 0.330 0.613 0.182 0.182 0.182 0.625
South Rail Loop Area 4 4/42 (0.182-0.91) 90.5% 0.182 0.303 0.188 0.0246 0.182 0.182 0.182 0.286
Active Ash Pond 2 2/41 (0.217-0.217) 95.1% 0.553 2.23 0.274 0.314 0.217 0.217 0.217 0.217
Ash Disposal Area 1 4/12 (0.217 - 0.217) 66.7% 1.09 24.1 3.54 7.15 0.217 0.217 1.39 18.2
Cadmium Former Coal Yard 7/11 (0.217-0.217) 36.4% 0.233 25.0 7.58 10.1 0.217 0.243 16.8 23.8
DuPont Road Dredge Cell 13/28 (0.125 - 0.125) 53.6% 0.152 10.4 1.13 2.60 0.125 0.125 0.479 7.52
South Rail Loop Area 4 10/42 (0.125- 0.727) 76.2% 0.130 3.96 0.285 0.698 0.125 0.125 0.143 0.722
Active Ash Pond 2 31/41 (1.53-1.53) 24.4% 1.80 20.2 4.71 4.16 1.80 3.93 5.47 13.9
Ash Disposal Area 1 6/12 (1.53-1.53) 50.0% 1.88 8.22 2.75 2.15 1.53 1.71 2.32 7.33
Chromium Former Coal Yard 3/11 (1.53-1.53) 72.7% 1.54 2.99 1.67 0.419 1.53 1.53 1.54 2.27
DuPont Road Dredge Cell 16/28 (1.53-1.53) 42.9% 1.68 29.1 4.18 6.61 1.53 1.92 2.90 19.2
South Rail Loop Area 4 26/42 (1.53 - 8.36) 38.1% 1.93 17.8 3.74 3.06 2.80 3.28 3.99 8.87




Summary Statistics - CCR Material Characteristics - Synthetic Precipitate Leaching Procedure (SPLP)
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics using - .
. Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of L
. Reporting Limits | Detect — - m - m m
Detection Minimum | Maximum Mean Standard 25" 50 75 95
Detect Detect Deviation [ Percentile | Percentile | Percentile | Percentile
Active Ash Pond 2 9/41 (0.134 - 0.134) 78.1% 0.171 25.1 1.22 4.13 0.134 0.134 0.134 3.82
Ash Disposal Area 1 6/12 (0.134 - 0.134) 50.0% 0.172 139 14.2 37.9 0.134 0.153 5.83 70.5
Cobalt Former Coal Yard 8/11 (0.134 - 0.134) 27.3% 0.437 112 19.7 32.7 0.286 0.782 30.5 75.5
DuPont Road Dredge Cell 5/28 (0.075 - 0.354) 82.1% 0.099 9.30 0.519 1.77 0.075 0.075 0.214 1.97
South Rail Loop Area 4 9/42 (0.075 - 0.485) 78.6% 0.078 0.888 0.132 0.154 0.075 0.075 0.200 0.484
Active Ash Pond 2 12/41 (0.128 - 0.959) 70.7% 0.129 16.5 0.904 2.59 0.175 0.273 0.864 2.76
Ash Disposal Area 1 7/12 (0.128 - 0.128) 41.7% 0.167 8.79 1.01 2.38 0.128 0.17 0.246 4.86
Lead Former Coal Yard 7/11 (0.128 - 0.347) 36.4% 0.211 3.79 1.16 1.13 0.203 1.18 1.76 3.04
DuPont Road Dredge Cell 17/28 (0.128 - 0.128) 39.3% 0.140 54.0 2.76 10.2 0.128 0.230 0.497 9.16
South Rail Loop Area 4 34/42 (0.128 - 0.605) 19.1% 0.202 114 6.37 20.7 0.366 0.791 2.16 19.6
Active Ash Pond 2 28/41 (3.39-3.39) 31.7% 3.74 16.5 6.85 4.04 3.39 5.13 10.0 15.5
Ash Disposal Area 1 8/12 (3.39-3.39) 33.3% 4.36 23.1 8.55 6.84 3.39 4.88 10.0 21.2
Lithium Former Coal Yard 9/11 (3.39-3.39) 18.2% 4.57 83.8 24.2 27.2 5.08 8.93 29.2 78.3
DuPont Road Dredge Cell 25/28 (3.39-3.39) 10.7% 4.24 30.8 12.0 7.08 7.37 11.6 15.1 27.3
South Rail Loop Area 4 37/42 (3.39-17) 11.9% 3.41 17.7 8.17 3.75 4.92 7.28 11.0 16.8
Active Ash Pond 2 0/41 (0.101-0.101) 100% -- - - -- 0.101 0.101 0.101 0.101
Ash Disposal Area 1 2/12 (0.101-0.101) 83.3% 0.108 0.114 0.103 0.00392 0.101 0.101 0.101 0.111
Mercury Former Coal Yard 0/11 (0.101 - 0.101) 100% -- - - -- 0.101 0.101 0.101 0.101
DuPont Road Dredge Cell 2/28 (0.101-0.101) 92.9% 0.121 0.211 0.106 0.0206 0.101 0.101 0.101 0.114
South Rail Loop Area 4 0/42 (0.101 - 0.101) 100% -- -- -- -- 0.101 0.101 0.101 0.101
Active Ash Pond 2 38/41 (0.61-0.61) 7.32% 0.779 409 42.7 69.3 9.33 20.5 46.9 129
Ash Disposal Area 1 9/12 (0.61-0.61) 25.0% 0.702 71.7 12.0 18.6 0.679 8.49 11.0 40.0
Molybdenum Former Coal Yard 4/11 (0.61-0.61) 63.6% 1.45 22.5 5.76 8.41 0.61 0.61 8.13 21.4
DuPont Road Dredge Cell 27/28 (0.61-0.61) 3.57% 0.964 103 22.9 19.6 12.4 16.2 29.4 45.7
South Rail Loop Area 4 42/42 -- 0% 0.908 97.3 22.1 14.9 14.2 19.9 24.9 34.4
Active Ash Pond 2 9/41 (0.425 - 0.664) 78.1% 0.479 1.78 0.506 0.217 0.521 0.559 0.589 0.722
Ash Disposal Area 1 1/12 (0.475 - 1.149) 91.7% 0.685 0.685 0.498 0.066 0.579 0.648 0.696 1.02
Radium-226+228 [Former Coal Yard 2/11 (0.458 - 0.633) 81.8% 0.466 0.796 0.492 0.0962 0.491 0.539 0.619 0.715
DuPont Road Dredge Cell 4/28 (0.451 - 1.074) 85.7% 0.516 0.596 0.47 0.042 0.489 0.507 0.55 0.719
South Rail Loop Area 4 3/42 (0.496 - 0.841) 92.9% 0.572 0.674 0.51 0.0398 0.555 0.599 0.691 0.800
Active Ash Pond 2 37/41 (1.51-1.51) 9.76% 1.52 57.7 17.4 14.8 5.10 14.1 25.7 46.8
Ash Disposal Area 1 10/12 (1.51-1.51) 16.7% 1.51 10.3 4.34 2.87 1.58 3.32 6.67 9.00
Selenium Former Coal Yard 4/11 (1.51-1.51) 63.6% 1.52 8.63 2.70 2.45 1.51 1.51 1.72 7.86
DuPont Road Dredge Cell 26/28 (1.51-1.51) 7.14% 5.07 35.8 17.5 8.24 13.0 17.4 22.2 30.6
South Rail Loop Area 4 42/42 -- 0% 1.66 63.8 27.7 14.7 17.5 26.9 33.1 55.0
Active Ash Pond 2 7/41 (0.148 - 0.444) 82.9% 0.174 1.90 0.227 0.293 0.148 0.174 0.248 0.444
Ash Disposal Area 1 6/12 (0.148 - 0.390) 50.0% 0.164 6.23 0.974 1.69 0.148 0.246 0.917 3.92
Thallium Former Coal Yard 8/11 (0.148 - 0.580) 27.3% 0.149 10.6 2.37 3.35 0.232 0.580 3.10 8.68
DuPont Road Dredge Cell 6/28 (0.148 - 0.443) 78.6% 0.148 1.13 0.211 0.198 0.148 0.148 0.179 0.513
South Rail Loop Area 4 5/42 (0.148 - 0.740) 88.1% 0.199 0.424 0.161 0.0456 0.148 0.148 0.151 0.283




Summary Statistics - CCR Material Characteristics - Synthetic Precipitate Leaching Procedure (SPLP)
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics using - .
. Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of L
. Reporting Limits | Detect — - m - m m
Detection Minimum | Maximum Mean Standard 25" 50 75 95
Detect Detect Deviation | Percentile | Percentile | Percentile | Percentile
TDEC Appendix | Parameters

Active Ash Pond 2 24/41 (0.627 - 3.12) 41.5% 0.736 16.4 1.96 2.64 0.650 1.14 2.24 4.18

Ash Disposal Area 1 4/12 (0.627 - 2.61) 66.7% 1.22 1080 90.9 298 0.770 1.29 2.12 487

Copper Former Coal Yard 8/11 (0.627 - 0.627) 27.3% 0.761 20.1 5.83 6.50 0.694 1.42 9.46 17.3
DuPont Road Dredge Cell 17/28 (0.627 - 4.89) 39.3% 0.630 34.3 3.13 6.97 0.772 1.05 1.78 15.2

South Rail Loop Area 4 38/42 (0.627 - 0.627) 9.52% 0.705 41.1 4.37 7.91 1.15 1.91 2.92 18.2

Active Ash Pond 2 16/41 (0.336-1.51) 61.0% 0.344 24.9 2.44 5.77 0.336 0.36 0.867 14.4

Ash Disposal Area 1 9/12 (0.336 - 0.336) 25.0% 0.389 162 31.0 51.5 0.376 0.694 43.9 135

Nickel Former Coal Yard 8/11 (0.336-1.73) 27.3% 0.353 145 33.2 49.9 1.61 5.06 44.8 129
DuPont Road Dredge Cell 14/28 (0.336 - 0.336) 50.0% 0.385 24.6 1.73 4.61 0.336 0.361 1.13 5.51

South Rail Loop Area 4 35/42 (0.336 - 0.336) 16.7% 0.340 4.89 0.827 0.820 0.372 0.545 0.906 2.04
Active Ash Pond 2 2/41 (0.177-0.177) 95.1% 0.186 0.217 0.178 0.00629 0.177 0.177 0.177 0.177
Ash Disposal Area 1 0/12 (0.177 - 0.177) 100% - - - - 0.177 0.177 0.177 0.177
Silver Former Coal Yard 0/11 (0.177 - 0.177) 100% - -- -- - 0.177 0.177 0.177 0.177
DuPont Road Dredge Cell 0/28 (0.177 - 0.177) 100% - -- -- - 0.177 0.177 0.177 0.177
South Rail Loop Area 4 0/42 (0.177 - 0.885) 100% - -- -- - 0.177 0.177 0.177 0.177

Active Ash Pond 2 39/41 (0.991 - 0.991) 4.88% 3.95 432 89.9 85.0 21.4 72.3 107 233

Ash Disposal Area 1 8/12 (0.991-0.991) 33.3% 1.59 30.0 12.4 12.5 0.991 4.85 27.6 29.8

Vanadium Former Coal Yard 5/11 (0.991 - 0.991) 54.6% 1.01 63.1 11.4 21.9 0.991 0.991 1.48 57.6
DuPont Road Dredge Cell 28/28 - 0% 3.94 199 86.7 44.0 63.5 85.0 104 158

South Rail Loop Area 4 42/42 - 0% 2.96 230 95.4 46.2 66.5 97.7 123 143

Active Ash Pond 2 22/41 (3.22-3.22) 46.3% 3.24 32.6 7.00 6.68 3.22 3.36 7.15 22.8

Ash Disposal Area 1 8/12 (3.22-3.22) 33.3% 3.38 141 30.6 43.1 3.22 4.72 44.1 116

Zinc Former Coal Yard 9/11 (3.22-3.22) 18.2% 4.02 2990 362 861 4.06 24.1 53.8 1900
DuPont Road Dredge Cell 19/28 (3.22-3.22) 32.1% 3.33 62.2 9.53 13.2 3.22 4.84 10.5 36.4

South Rail Loop Area 4 39/42 (3.22-16.1) 7.14% 3.54 288 27.2 59.7 5.12 8.18 16.8 76.2




Summary Statistics - CCR Material Characteristics - Synthetic Precipitate Leaching Procedure (SPLP)
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics using - .
. Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of L
. Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 25t 50™ 75t 95"
Detect Detect Deviation [ Percentile | Percentile | Percentile | Percentile
Additional Parameters
Active Ash Pond 2 25/41 (19.5 - 85.8) 39.0% 21.9 4,580 286 850 19.5 37.8 76.3 1,470
Ash Disposal Area 1 10/12 (19.5-19.5) 16.7% 44.6 20,300 2,350 5,660 54.8 79.4 485 12,500
Iron Former Coal Yard 9/11 (19.8 - 25.7) 18.2% 20.6 6,360 1,190 1,970 45.7 150 1,470 4,790
DuPont Road Dredge Cell 19/28 (19.5- 19.5) 32.1% 26.1 13,800 957 3,130 19.5 31.1 71.4 7,160
South Rail Loop Area 4 40/42 (19.5 - 19.5) 4.76% 20.3 7,650 410 1,190 45.8 104 229 1,170
Active Ash Pond 2 20/41 (0.866 - 21.5) 51.2% 1.03 2,850 98.4 450 1.05 2.96 5.21 168
Ash Disposal Area 1 7/12 (0.866 - 3.26) 41.7% 1.93 1,530 278 488 1.83 2.87 282 1,270
Manganese Former Coal Yard 8/11 (0.866 - 5.47) 27.3% 29.4 2,390 443 693 17.4 104 573 1,690
DuPont Road Dredge Cell 15/28 (1.35-1.35) 46.4% 1.80 163 11.1 32.5 1.35 191 3.49 55
South Rail Loop Area 4 21/42 (1.35-13.2) 50.0% 1.36 17 3.00 3.56 1.35 1.50 2.99 13
Notes:

CCR Rule - Title 40, Code of Federal Regulations, Part 257
TDEC - Tennessee Department of Environment and Conservation

% - percent

--" - Not Applicable

Except for pH & Radium 226 + 228, all units micrograms per liter (ug/L)
Units for pH are Standard Units (S.U.)
Units for Radium 226+228 are picocuries per liter (pCi/L)

All non-detects reported at the method detection limit

For Parameters with non-detects reported at the method detection limit, the mean and standard deviation were calculated using Kaplan-Meier methods (KM)




Summary Statistics - CCR Material Characteristics -Pore Water - Total Metals
Johnsonwville Fossil Plant - New Johnsonville, Tennessee

Statistics using

. Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of L
. Reporting Limits | Detect — - m m m m
Detection Minimum | Maximum Mean Standard 25" 50 75 95
Detect Detect Deviation [ Percentile | Percentile | Percentile | Percentile
CCR Rule Appendix Il Parameters
Active Ash Pond 2 5/5 - 0% 11,200 23,600 17,300 6,020 12,200 15,700 23,600 23,600
Ash Disposal Area 1 2/2 - 0% 11,100 13,800 12,500 1,910 11,800 12,500 13,100 13,700
Boron Former Coal Yard 3/3 - 0% 835 5,780 2,710 2,680 1,170 1,500 3,640 5,350
DuPont Road Dredge Cell 3/3 - 0% 22,600 23,600 23,100 503 22,800 23,000 23,300 23,500
South Rail Loop Area 4 2/2 - 0% 10,900 20,900 15,900 7,070 13,400 15,900 18,400 20,400
Active Ash Pond 2 5/5 - 0% 219,000 430,000 317,000 88,700 266,000 281,000 389,000 422,000
Ash Disposal Area 1 2/2 - 0% 258,000 453,000 356,000 138,000 307,000 356,000 404,000 443,000
Calcium Former Coal Yard 3/3 - 0% 152,000 545,000 408,000 | 222,000 340,000 528,000 537,000 543,000
DuPont Road Dredge Cell 3/3 - 0% 147,000 226,000 185,000 39,600 165,000 182,000 204,000 222,000
South Rail Loop Area 4 2/2 - 0% 126,000 130,000 128,000 2,830 127,000 128,000 129,000 130,000
Active Ash Pond 2 5/5 - 0% 40,300 60,600 49,000 7,740 43,900 49,900 50,500 58,600
Ash Disposal Area 1 2/2 - 0% 81,500 175,000 128,000 66,100 105,000 128,000 152,000 170,000
Chloride Former Coal Yard 3/3 - 0% 5,970 53,800 23,000 26,700 7,640 9,300 31,600 49,400
DuPont Road Dredge Cell 3/3 - 0% 29,700 37,600 33,700 3,950 31,800 33,800 35,700 37,200
South Rail Loop Area 4 2/2 - 0% 11,400 36,400 23,900 17,700 17,700 23,900 30,200 35,200
Active Ash Pond 2 5/5 - 0% 33.8 860 331 361 88.8 120 551 798
Ash Disposal Area 1 2/2 - 0% 80.9 138 110 40.4 95.2 110 124 135
Fluoride Former Coal Yard 3/3 -- 0% 58.5 434 236 189 136 214 324 412
DuPont Road Dredge Cell 3/3 - 0% 81.5 182 117 56.4 84.6 87.6 135 173
South Rail Loop Area 4 2/2 - 0% 139 398 269 183 204 269 333 385
Active Ash Pond 2 3/3 - 0% 9.08 10.8 10.2 0.953 9.87 10.7 10.7 10.8
Ash Disposal Area 1 2/2 - 0% 8.60 10.7 9.63 1.45 9.11 9.63 10.1 10.6
pH (field) Former Coal Yard 3/3 -- 0% 4.45 6.18 5.27 0.869 4.82 5.18 5.68 6.08
DuPont Road Dredge Cell 3/3 - 0% 8.75 8.99 8.90 0.133 8.86 8.97 8.98 8.99
South Rail Loop Area 4 - -- - -- - - -- - -- - --
Active Ash Pond 2 5/5 - 0% 467,000 | 1,190,000 [ 766,000 | 329,000 560,000 563,000 1,050,000 | 1,160,000
Ash Disposal Area 1 2/2 - 0% 720,000 | 1,430,000 | 1,080,000 | 502,000 898,000 1,080,000 | 1,250,000 | 1,390,000
Sulfate Former Coal Yard 3/3 - 0% 513,000 | 2,610,000 | 1,630,000 | 1,060,000 | 1,140,000 | 1,770,000 | 2,190,000 | 2,530,000
DuPont Road Dredge Cell 3/3 - 0% 301,000 511,000 390,000 109,000 329,000 357,000 434,000 496,000
South Rail Loop Area 4 2/2 - 0% 304,000 601,000 453,000 | 210,000 378,000 453,000 527,000 586,000
CCR Rule Appendix IV Parameters
Active Ash Pond 2 3/5 (0.378 - 1.20) 40.0% 2.07 2.69 1.53 0.965 1.20 2.07 2.13 2.580
Ash Disposal Area 1 1/2 (0.700 - 0.700) 50.0% 2.93 2.93 1.82 1.12 1.26 1.82 2.37 2.82
Antimony Former Coal Yard 0/3 (0.378 - 0.378) 100% - - - - 0.378 0.378 0.378 0.378
DuPont Road Dredge Cell 3/3 - 0% 11.7 17.5 14.2 2.97 12.6 13.5 15.5 17.1
South Rail Loop Area 4 2/2 -- 0% 10.4 16.5 13.5 431 11.9 13.5 15.0 16.2
Active Ash Pond 2 5/5 - 0% 23.0 334 155 155 40.4 64.2 312 330
Ash Disposal Area 1 2/2 - 0% 58.3 70.7 64.5 8.77 61.4 64.5 67.6 70.1
Arsenic Former Coal Yard 3/3 - 0% 0.790 116 56.1 57.7 26.2 51.6 83.8 110
DuPont Road Dredge Cell 3/3 - 0% 126 203 159 39.5 138 149 176 198
South Rail Loop Area 4 2/2 - 0% 196 442 319 174 258 319 381 430




Summary Statistics - CCR Material Characteristics -Pore Water - Total Metals
Johnsonwville Fossil Plant - New Johnsonville, Tennessee

Statistics using - .
. Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of L
. Reporting Limits | Detect — - m m m m
Detection Minimum | Maximum Mean Standard 25" 50 75 95
Detect Detect Deviation | Percentile | Percentile | Percentile | Percentile

Active Ash Pond 2 5/5 - 0% 43.1 138 105 40.2 88 120 137 138

Ash Disposal Area 1 2/2 - 0% 56.5 75.7 66.1 13.6 61.3 66.1 70.9 74.7

Barium Former Coal Yard 3/3 - 0% 15.6 25.8 20.1 5.21 17.3 18.9 22.4 25.1
DuPont Road Dredge Cell 3/3 - 0% 81.8 204 123 70.4 82.2 82.5 143 192

South Rail Loop Area 4 2/2 - 0% 58.6 103 80.8 31.4 69.7 80.8 91.9 101
Active Ash Pond 2 0/5 (0.182 - 0.418) 100% - -- -- - 0.182 0.182 0.182 0.371
Ash Disposal Area 1 0/2 (0.182-0.182) 100% - - - - 0.182 0.182 0.182 0.182

Beryllium Former Coal Yard 3/3 - 0% 2.00 33.8 14.2 17.1 4.46 6.92 20.4 31.1
DuPont Road Dredge Cell 0/3 (0.182 - 0.182) 100% - -- -- - 0.182 0.182 0.182 0.182
South Rail Loop Area 4 0/2 (0.182-0.182) 100% - -- -- - 0.182 0.182 0.182 0.182
Active Ash Pond 2 1/5 (0.217 - 0.284) 80.0% 0.311 0.311 0.236 0.0376 0.217 0.217 0.284 0.306
Ash Disposal Area 1 0/2 (0.217 - 0.217) 100% - -- -- - 0.217 0.217 0.217 0.217

Cadmium Former Coal Yard 3/3 - 0% 0.680 2.94 1.59 1.19 0.920 1.16 2.05 2.76
DuPont Road Dredge Cell 2/3 (0.217-0.217) 33.3% 0.331 25.2 8.58 11.8 0.274 0.331 12.8 22.7

South Rail Loop Area 4 1/2 (0.217-0.217) 50.0% 1.69 1.69 0.954 0.737 0.585 0.954 1.32 1.62

Active Ash Pond 2 2/5 (1.53-1.53) 60.0% 3.28 5.67 2.71 1.63 1.53 1.53 3.28 5.19

Ash Disposal Area 1 1/2 (1.53-1.53) 50.0% 5.02 5.02 3.28 1.75 2.40 3.28 4.15 4.85

Chromium Former Coal Yard 0/3 (1.53-1.53) 100% - -- -- - 1.53 1.53 1.53 1.53
DuPont Road Dredge Cell 1/3 (1.53-1.53) 66.7% 5.13 5.13 2.73 1.70 1.53 1.53 3.33 4.77

South Rail Loop Area 4 1/2 (1.53-1.53) 50.0% 2.58 2.58 2.06 0.525 1.79 2.06 2.32 2.53
Active Ash Pond 2 0/5 (0.134 - 0.329) 100% - -- -- - 0.134 0.134 0.243 0.312
Ash Disposal Area 1 0/2 (0.134 - 0.134) 100% - -- -- - 0.134 0.134 0.134 0.134

Cobalt Former Coal Yard 3/3 -- 0% 4.70 226 115 111 59.9 115 171 215
DuPont Road Dredge Cell 2/3 (0.134-0.134) 33.3% 0.188 0.237 0.186 0.0421 0.161 0.188 0.213 0.232
South Rail Loop Area 4 1/2 (0.134-0.134) 50.0% 0.426 0.426 0.280 0.146 0.207 0.280 0.353 0.411

Active Ash Pond 2 5/5 - 0% 33.8 860 331 361 88.8 120 551 798

Ash Disposal Area 1 2/2 - 0% 80.9 138 110 40.4 95.2 110 124 135

Fluoride Former Coal Yard 3/3 - 0% 58.5 434 236 189 136 214 324 412
DuPont Road Dredge Cell 3/3 - 0% 81.5 182 117 56.4 84.6 87.6 135 173

South Rail Loop Area 4 2/2 - 0% 139 398 269 183 204 269 333 385

Active Ash Pond 2 3/5 (0.446 - 0.663) 40.0% 0.161 0.483 0.321 0.160 0.446 0.480 0.483 0.627

Ash Disposal Area 1 0/2 (0.128- 0.128) 100% - - - - 0.128 0.128 0.128 0.128

Lead Former Coal Yard 3/3 - 0% 0.340 2.22 0.973 1.08 0.349 0.358 1.29 2.03
DuPont Road Dredge Cell 1/3 (0.221-0.476) 66.7% 2.16 2.16 0.867 0.914 0.349 0.476 1.32 1.99

South Rail Loop Area 4 2/2 - 0% 0.220 0.968 0.594 0.529 0.407 0.594 0.781 0.931

Active Ash Pond 2 5/5 - 0% 7.45 177 82.3 70.9 38.6 53.6 135 169

Ash Disposal Area 1 2/2 - 0% 17.2 36.6 26.9 13.7 22.1 26.9 31.8 35.6

Lithium Former Coal Yard 3/3 - 0% 10.5 452 212 223 91.8 173 313 424
DuPont Road Dredge Cell 3/3 - 0% 22.1 64.7 36.8 24.2 22.9 23.7 44.2 60.6

South Rail Loop Area 4 2/2 -- 0% 10.3 15.4 129 3.61 11.6 12.9 14.1 15.2




Summary Statistics - CCR Material Characteristics -Pore Water - Total Metals
Johnsonwville Fossil Plant - New Johnsonville, Tennessee

Statistics using - .
. Frequency Range of % Non Detected Data Only Statistics using Detects & Non-Detects
Parameter CCR Management Unit of L
. Reporting Limits | Detect — - m m m m
Detection Minimum | Maximum Mean Standard 25" 50 75 95
Detect Detect Deviation | Percentile | Percentile | Percentile | Percentile
Active Ash Pond 2 0/5 (0.130 - 0.130) 100% - -- -- - 0.130 0.130 0.130 0.130
Ash Disposal Area 1 0/2 (0.130- 0.130) 100% - - - - 0.130 0.130 0.130 0.130
Mercury Former Coal Yard 0/3 (0.130- 0.130) 100% - -- -- - 0.130 0.130 0.130 0.130
DuPont Road Dredge Cell 0/3 (0.130- 0.130) 100% - -- -- - 0.130 0.130 0.130 0.130
South Rail Loop Area 4 0/2 (0.130- 0.130) 100% - -- -- - 0.130 0.130 0.130 0.130
Active Ash Pond 2 5/5 - 0% 189 4470 1600 1740 632 712 2010 3980
Ash Disposal Area 1 2/2 - 0% 187 255 221 48.1 204 221 238 252
Molybdenum Former Coal Yard 1/3 (1.09 - 1.61) 66.7% 20.2 20.2 7.46 9.01 1.35 1.61 10.9 18.3
DuPont Road Dredge Cell 3/3 - 0% 1870 2210 2020 175 1920 1970 2090 2190
South Rail Loop Area 4 2/2 - 0% 603 1380 992 549 797 992 1190 1340
Active Ash Pond 2 3/5 (0.542 - 0.640) 40.0% 0.635 1.82 0.900 0.479 0.635 0.64 0.911 1.64
Ash Disposal Area 1 2/2 - 0% 0.782 1.18 0.981 0.281 0.882 0.981 1.08 1.16
Radium-226+228 |Former Coal Yard 3/3 - 0% 0.949 1.61 1.24 0.339 1.05 1.15 1.38 1.56
DuPont Road Dredge Cell 3/3 - 0% 0.653 0.964 0.816 0.156 0.742 0.831 0.898 0.951
South Rail Loop Area 4 1/2 (1.54 - 1.54) 50.0% 3.44 3.44 2.49 0.954 2.01 2.49 2.97 3.35
Active Ash Pond 2 1/5 (1.51-1.51) 80.0% 58.2 58.2 12.9 22.7 1.51 1.51 1.51 46.9
Ash Disposal Area 1 0/2 (1.51-1.51) 100% - -- -- - 1.51 1.51 1.51 1.51
Selenium Former Coal Yard 0/3 (1.51-1.51) 100% - -- -- - 1.51 1.51 1.51 1.51
DuPont Road Dredge Cell 3/3 - 0% 7.30 12.2 9.50 2.49 8.15 8.99 10.6 11.9
South Rail Loop Area 4 2/2 - 0% 10.1 12.7 11.4 1.84 10.8 11.4 12.1 12.6
Active Ash Pond 2 0/5 (0.148 - 0.524) 100% - - - - 0.148 0.148 0.314 0.482
Ash Disposal Area 1 0/2 (0.148 - 0.148) 100% - -- -- - 0.148 0.148 0.148 0.148
Thallium Former Coal Yard 3/3 -- 0% 1.72 28.1 18.2 14.4 13.2 24.7 26.4 27.800
DuPont Road Dredge Cell 0/3 (0.465 - 1.09) 100% - -- -- - 0.597 0.728 0.909 1.05
South Rail Loop Area 4 1/2 (1.06 - 1.06) 50.0% 1.62 1.62 1.34 0.280 1.20 1.34 1.48 1.59
TDEC Appendix | Parameters
Active Ash Pond 2 0/5 (0.627 - 0.880) 100% - - - - 0.627 0.627 0.627 0.829
Ash Disposal Area 1 0/2 (0.627 - 0.627) 100% - -- -- - 0.627 0.627 0.627 0.63
Copper Former Coal Yard 1/3 (0.627 - 0.627) 66.7% 2.94 2.94 1.40 1.09 0.627 0.627 1.78 2.71
DuPont Road Dredge Cell 3/3 - 0% 0.873 25.6 9.15 14.3 0.919 0.965 13.3 23.1
South Rail Loop Area 4 2/2 - 0% 0.870 1.79 1.33 0.651 1.10 1.33 1.56 1.740
Active Ash Pond 2 3/5 (0.933-1.78) 40.0% 0.616 3.88 1.83 1.49 0.933 1.78 3.41 3.79
Ash Disposal Area 1 2/2 - 0% 0.552 2.87 1.71 1.64 1.13 1.71 2.29 2.75
Nickel Former Coal Yard 3/3 -- 0% 13.1 378 215 186 134 254 316 366
DuPont Road Dredge Cell 0/3 (1.55 - 2.36) 100% - -- -- - 1.77 1.99 2.18 2.32
South Rail Loop Area 4 2/2 - 0% 1.66 1.99 1.83 0.233 1.74 1.83 1.91 1.97
Active Ash Pond 2 0/5 (0.177 - 0.177) 100% - - - - 0.177 0.177 0.177 0.177
Ash Disposal Area 1 0/2 (0.177 - 0.177) 100% - -- -- - 0.177 0.177 0.177 0.177
Silver Former Coal Yard 0/3 (0.177 - 0.177) 100% -- - - -- 0.177 0.177 0.177 0.177
DuPont Road Dredge Cell 0/3 (0.177-0.177) 100% - -- -- - 0.177 0.177 0.177 0.177
South Rail Loop Area 4 0/2 (0.177-0.177) 100% - -- -- - 0.177 0.177 0.177 0.177




Summary Statistics - CCR Material Characteristics -Pore Water - Total Metals
Johnsonwville Fossil Plant - New Johnsonville, Tennessee

Frequency

Statistics using

Statistics using Detects & Non-Detects

. Range of % Non Detected Data Only
Parameter CCR Management Unit of L
. Reporting Limits | Detect — - m m m m
Detection Minimum | Maximum Mean Standard 25" 50 75 95
Detect Detect Deviation [ Percentile | Percentile | Percentile | Percentile
Active Ash Pond 2 5/5 -- 0% 1.58 380 135 174 10.7 23.4 259 356
Ash Disposal Area 1 2/2 - 0% 1.94 67.3 34.6 46.2 18.3 34.6 51.0 64.0
Vanadium Former Coal Yard 2/3 (0.991 - 0.991) 33.3% 2.94 28.8 10.9 12.7 1.97 2.94 15.9 26.2
DuPont Road Dredge Cell 3/3 - 0% 112 195 162 44.0 146 179 187 193
South Rail Loop Area 4 2/2 -- 0% 173 181 177 5.66 175 177 179 181
Active Ash Pond 2 0/5 (3.22-3.22) 100% -- - - -- 3.22 3.22 3.22 3.22
Ash Disposal Area 1 0/2 (3.22-3.22) 100% -- - - -- 3.22 3.22 3.22 3.22
Zinc Former Coal Yard 2/3 (56.8 - 56.8) 33.3% 2810 3000 1960 1350 1430 2810 2910 2980
DuPont Road Dredge Cell 1/3 (3.22-3.42) 66.7% 39.6 39.6 15.4 17.2 3.32 3.42 21.5 36.0
South Rail Loop Area 4 0/2 (4.82 - 6.26) 100% - - - - 5.18 5.54 5.90 6.19
Additional Water Quality Parameters
Active Ash Pond 2 5/5 -- 0% 61.7 474 239 161 134 214 309 441
Ash Disposal Area 1 2/2 - 0% 81.8 120 101 27.0 91.4 101 111 118
Iron Former Coal Yard 2/3 (192 - 192) 33.3% 167,000 629,000 265,000 266,000 83,600 167,000 398,000 583,000
DuPont Road Dredge Cell 2/3 (19.5 - 19.5) 33.3% 43.5 94.3 52.4 31.2 31.5 43.5 68.9 89.2
South Rail Loop Area 4 2/2 -- 0% 58.0 177 118 84.2 87.8 118 147 171
Active Ash Pond 2 4/5 (3.04 - 3.04) 20.0% 0.891 229 49.7 89.8 3.04 3.61 14.3 186
Ash Disposal Area 1 2/2 - 0% 1.57 18.7 10.1 12.1 5.85 10.1 14.4 17.8
Manganese Former Coal Yard 3/3 -- 0% 107 9840 4020 5140 1110 2120 5980 9070
DuPont Road Dredge Cell 3/3 - 0% 7.00 24.1 13.1 9.58 7.54 8.07 16.1 22.5
South Rail Loop Area 4 2/2 -- 0% 10.5 15.1 12.8 3.25 11.7 12.8 14.0 14.9
Active Ash Pond 2 5/5 -- 0% 965,000 | 1,960,000 | 1,390,000 [ 438,000 1,130,000 | 1,150,000 | 1,760,000 | 1,920,000
Ash Disposal Area 1 2/2 - 0% 1,510,000 | 2,320,000 | 1,920,000 | 573,000 1,710,000 | 1,920,000 | 2,120,000 | 2,280,000
TDS Former Coal Yard 3/3 -- 0% 817,000 | 4,310,000 | 2,320,000 | 1,800,000 | 1,330,000 | 1,840,000 | 3,080,000 | 4,060,000
DuPont Road Dredge Cell 3/3 -- 0% 548,000 809,000 709,000 141,000 659,000 769,000 789,000 805,000
South Rail Loop Area 4 2/2 -- 0% 699,000 956,000 828,000 182,000 763,000 828,000 892,000 943,000
Active Ash Pond 2 5/5 -- 0% 1,590 14,700 6,140 5,620 1,780 3,730 8,880 13,500
Ash Disposal Area 1 2/2 -- 0% 9,930 664,000 337,000 462,000 173,000 337,000 500,000 631,000
TOC Former Coal Yard 3/3 -- 0% 766 2,120 1,240 766 795 823 1,470 1,990
DuPont Road Dredge Cell 3/3 -- 0% 1,920 2,540 2,280 320 2,150 2,370 2,460 2,520
South Rail Loop Area 4 2/2 -- 0% 2,270 2,630 2,450 255 2,360 2,450 2,540 2,610
Notes:

CCR Rule - Title 40, Code of Federal Regulations, Part 257

TDEC - Tennessee Department of Environment and Conservation
TDS: Total Dissolved Solids
TOC: Total Organic Carbon

% - Percent

--" - Not Applicable

For Parameters with non-detects, the mean, standard deviation and background threshold values utilize Kaplan-Meier estimates (KM)

Except for pH & Radium 226 + 228, all units micrograms per liter (ug/L)
Units for pH are Standard Units (S.U.)
Units for Radium 226+228 are picocuries per liter (pCi/L)

All non-detects reported at the method detection limit




Summary Statisitics - Pore Water - Dissolved Metals
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics for Raw

Frequency Dataset using Detected Statistics using all Detects & Non-Detects
! Range of % Non
Parameter Soil Depth of RO Data Only
. Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 25t 50" 75" 95™
Detect Detect Deviation | Percentile | Percentile | Percentile | Percentile
CCR Rule Appendix Ill Parameters
Active Ash Pond 2 5/5 - 0% 11,100 23,800 17,400 6,130 11,900 16,400 23,600 23,800
Ash Disposal Area 1 2/2 - 0% 11,500 14,600 13,100 2,190 12,300 13,100 13,800 14,400
Boron Former Coal Yard 3/3 - 0% 902 5,930 2,770 2,750 1,190 1,470 3,700 5,480
DuPont Road Dredge Cell 3/3 - 0% 22,300 23,500 22,700 666 22,400 22,400 23,000 23,400
South Rail Loop Area 4 2/2 - 0% 9,980 21,300 15,600 8,000 12,800 15,600 18,500 20,700
Active Ash Pond 2 5/5 - 0% 212,000 432,000 315,000 91,500 259,000 285,000 387,000 423,000
Ash Disposal Area 1 2/2 - 0% 251,000 463,000 357,000 150,000 304,000 357,000 410,000 452,000
Calcium Former Coal Yard 3/3 - 0% 160,000 547,000 414,000 220,000 348,000 535,000 541,000 546,000
DuPont Road Dredge Cell 3/3 - 0% 144,000 227,000 185,000 41,500 164,000 183,000 205,000 223,000
South Rail Loop Area 4 2/2 - 0% 128,000 130,000 129,000 1,410 129,000 129,000 130,000 130,000
CCR Rule Appendix IV Parameters
Active Ash Pond 2 4/5 (0.378-0.378) 20.0% 1.14 2.51 1.75 0.850 1.14 2.20 2.51 2.51
Ash Disposal Area 1 2/2 - 0% 0.940 3.03 1.99 1.48 1.46 1.99 2.51 2.93
Antimony Former Coal Yard 1/3 (0.378-0.378) 66.7% 0.460 0.460 0.405 0.0387 0.378 0.378 0.419 0.452
DuPont Road Dredge Cell 3/3 - 0% 12.000 14.1 13.0 1.06 124 12.8 13.5 14.0
South Rail Loop Area 4 2/2 - 0% 10.5 14.4 12.5 2.76 11.5 12.5 13.4 14.2
Active Ash Pond 2 5/5 - 0% 22.8 319 152 152 40.2 62.0 316 318
Ash Disposal Area 1 2/2 - 0% 57.7 83.4 70.6 18.2 64.1 70.6 77.0 82.1
Arsenic Former Coal Yard 2/3 (1.32-1.32) 33.3% 50.5 114 55.3 46.1 25.9 50.5 82.3 108
DuPont Road Dredge Cell 3/3 - 0% 80.8 197 143 58.5 115 150 174 192
South Rail Loop Area 4 2/2 - 0% 183 445 314 185 249 314 380 432
Active Ash Pond 2 5/5 - 0% 41.8 137 99.5 38.3 84.5 105 129 135
Ash Disposal Area 1 2/2 - 0% 58.5 76.9 67.7 13.0 63.1 67.7 72.3 76.0
Barium Former Coal Yard 3/3 - 0% 17.1 25.8 21.1 4.39 18.8 20.4 23.1 25.3
DuPont Road Dredge Cell 3/3 - 0% 87.2 198 124 64.0 87.2 87.2 143 187
South Rail Loop Area 4 2/2 - 0% 50.9 104 77.5 37.6 64.2 77.5 90.7 101
Active Ash Pond 2 1/5 (0.182-0.182) 80.0% 0.200 0.200 0.186 0.00720 0.182 0.182 0.182 0.196
Ash Disposal Area 1 0/2 (0.182-0.182) 100% - - - - 0.182 0.182 0.182 0.182
Beryllium Former Coal Yard 3/3 - 0% 2.30 30.8 13.3 15.3 4.53 6.76 18.8 28.4
DuPont Road Dredge Cell 0/3 (0.182-0.182) 100% - - - - 0.182 0.182 0.182 0.182
South Rail Loop Area 4 0/2 (0.182 - 0.182) 100% - - - - 0.182 0.182 0.182 0.182
Active Ash Pond 2 0/5 (0.217-0.217) 100% - - - - 0.217 0.217 0.217 0.217
Ash Disposal Area 1 0/2 (0.217-0.217) 100% - - - - 0.217 0.217 0.217 0.217
Cadmium Former Coal Yard 3/3 - 0% 0.981 3.22 1.77 1.25 1.05 1.12 2.17 3.01
DuPont Road Dredge Cell 2/3 (0.217-0.217) 33.3% 0.896 3.12 1.41 1.24 0.557 0.896 2.01 2.90
South Rail Loop Area 4 0/2 (0.217 - 0.217) 100% - - - - 0.217 0.217 0.217 0.217
Active Ash Pond 2 0/5 (1.53-1.53) 100% - - - - 1.53 1.53 1.53 1.53
Ash Disposal Area 1 0/2 (1.53-1.53) 100% - - - - 1.53 1.53 1.53 1.53
Chromium Former Coal Yard 0/3 (1.53-1.53) 100% - - - - 1.53 1.53 1.53 1.53
DuPont Road Dredge Cell 1/3 (1.53-1.53) 66.7% 2.86 2.86 1.97 0.627 1.53 1.53 2.20 2.73
South Rail Loop Area 4 0/2 (1.53 - 1.53) 100% - -- - - 1.53 1.53 1.53 1.53




Summary Statisitics - Pore Water - Dissolved Metals
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics for Raw
Frequency Dataset using Detected Statistics using all Detects & Non-Detects
! Range of % Non
Parameter Soil Depth of RO Data Only
. Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 25t 50" 75" 95™
Detect Detect Deviation | Percentile | Percentile | Percentile | Percentile

Active Ash Pond 2 1/5 (0.134 - 0.134) 80.0% 0.152 0.152 0.138 0.0072 0.134 0.134 0.134 0.148
Ash Disposal Area 1 0/2 (0.134 - 0.134) 100% - - - - 0.134 0.134 0.134 0.134

Cobalt Former Coal Yard 3/3 - 0% 5.06 229 117.0 112 60.5 116 173 218
DuPont Road Dredge Cell 2/3 (0.134 - 0.134) 33.3% 0.367 1.99 0.830 0.826 0.251 0.367 1.180 1.83
South Rail Loop Area 4 0/2 (0.134 - 0.134) 100% - - - - 0.134 0.134 0.134 0.134
Active Ash Pond 2 0/5 (0.128 - 0.280) 100% - - - - 0.128 0.128 0.128 0.250
Ash Disposal Area 1 0/2 (0.128 - 0.128) 100% - - - - 0.128 0.128 0.128 0.128

Lead Former Coal Yard 1/3 (0.239 - 0.653) 66.7% 1.93 1.93 0.803 0.797 0.446 0.653 1.29 1.80
DuPont Road Dredge Cell 0/3 (0.132 - 0.389) 100% - - - - 0.232 0.332 0.361 0.383
South Rail Loop Area 4 0/2 (0.128 - 0.128) 100% - - - - 0.128 0.128 0.128 0.128

Active Ash Pond 2 5/5 - 0% 6.12 181 79.3 71.0 36.9 50.3 122 169

Ash Disposal Area 1 2/2 - 0% 17.4 36.4 26.9 13.4 22.2 26.9 31.7 35.5

Lithium Former Coal Yard 3/3 - 0% 11.7 461 216 227 93.4 175 318 432
DuPont Road Dredge Cell 3/3 - 0% 21.8 64.9 36.4 24.7 22.2 22.6 43.8 60.7

South Rail Loop Area 4 2/2 - 0% 9.83 16.2 13.0 4.50 114 13.0 14.6 15.9
Active Ash Pond 2 0/5 (0.130- 0.130) 100% - - - - 0.130 0.130 0.130 0.130
Ash Disposal Area 1 0/2 (0.130- 0.130) 100% - - - - 0.130 0.130 0.130 0.130
Mercury Former Coal Yard 0/3 (0.130- 0.130) 100% - - - - 0.130 0.130 0.130 0.130
DuPont Road Dredge Cell 0/3 (0.130- 0.130) 100% - - - - 0.130 0.130 0.130 0.130
South Rail Loop Area 4 0/2 (0.130-0.130) 100% - - - - 0.130 0.130 0.130 0.130
Active Ash Pond 2 5/5 - 0% 193 4,550 1,600 1,770 607 705 1,940 4,030

Ash Disposal Area 1 2/2 - 0% 212 252 232 28.3 222 232 242 250

Molybdenum Former Coal Yard 3/3 - 0% 1.49 20.2 7.76 10.8 1.55 1.6 10.9 18.3
DuPont Road Dredge Cell 3/3 - 0% 1,880 2,230 2,010 189 1,910 1,930 2,080 2,200
South Rail Loop Area 4 2/2 - 0% 597 1,430 1,010 589 805 1,010 1,220 1,390

Active Ash Pond 2 1/5 (1.51-1.51) 80.0% 59.7 59.7 13.2 23.3 1.51 1.51 1.51 48.1

Ash Disposal Area 1 0/2 (1.51-1.51) 100% - - - - 1.51 1.51 1.51 1.51

Selenium Former Coal Yard 0/3 (1.51-1.51) 100% - - - - 1.51 1.51 1.51 1.51
DuPont Road Dredge Cell 3/3 - 0% 5.58 11.7 8.73 3.06 7.24 8.90 10.3 11.4

South Rail Loop Area 4 2/2 - 0% 10.4 12.9 11.7 1.77 11.0000 11.7 12.3 12.8
Active Ash Pond 2 0/5 (0.148 - 0.607) 100% - - - - 0.148 0.148 0.148 0.515
Ash Disposal Area 1 0/2 (0.148 - 0.148) 100% - - - - 0.148 0.148 0.148 0.148

Thallium Former Coal Yard 3/3 - 0% 2.54 28.1 18.3 13.8 13.3 24.1 26.1 27.7
DuPont Road Dredge Cell 0/3 (0.633-1.32) 100% - - - - 0.656 0.678 0.999 1.26

South Rail Loop Area 4 0/2 (1.20-1.21) 100% - - - - 1.20 1.21 1.21 1.21

TDEC Appendix | Parameters

Active Ash Pond 2 0/5 (0.627 - 1.70) 100% - - - - 0.627 0.627 0.627 1.49
Ash Disposal Area 1 0/2 (0.627 - 0.627) 100% - - - - 0.627 0.627 0.627 0.627

Copper Former Coal Yard 2/3 (0.627 - 0.627) 33.3% 0.723 3.63 1.66 1.39 0.675 0.723 2.18 3.34
DuPont Road Dredge Cell 3/3 - 0% 0.632 1.68 1.15 0.524 0.881 1.13 1.41 1.63

South Rail Loop Area 4 0/2 (0.627 - 1.08) 100% - - - - 0.740 0.854 0.967 1.06




Summary Statisitics - Pore Water - Dissolved Metals
Johnsonville Fossil Plant - New Johnsonville, Tennessee

Statistics for Raw
Frequency Dataset using Detected Statistics using all Detects & Non-Detects
! Range of % Non
Parameter Soil Depth of RO Data Only
. Reporting Limits Detect
Detection Minimum | Maximum Mean Standard 25t 50" 75" 95™
Detect Detect Deviation | Percentile | Percentile | Percentile | Percentile
Active Ash Pond 2 5/5 - 0% 0.444 2.71 1.32 0.917 0.655 1.06 1.71 2.51
Ash Disposal Area 1 2/2 - 0% 0.475 1.24 0.858 0.541 0.666 0.858 1.05 1.20
Nickel Former Coal Yard 3/3 - 0% 14.4 380 215 185 132 249 315 367
DuPont Road Dredge Cell 3/3 - 0% 1.09 2.4 1.87 0.692 1.61 2.13 2.27 2.37
South Rail Loop Area 4 2/2 - 0% 0.992 1.48 1.24 0.345 1.11 1.24 1.36 1.46
Active Ash Pond 2 0/5 (0.177 - 0.177) 100% - - - - 0.177 0.177 0.177 0.177
Ash Disposal Area 1 0/2 (0.177 - 0.177) 100% - - - - 0.177 0.177 0.177 0.177
Silver Former Coal Yard 0/3 (0.177 - 0.177) 100% - - - - 0.177 0.177 0.177 0.177
DuPont Road Dredge Cell 1/3 (0.177 - 0.177) 66.7% 0.296 0.296 0.217 0.0561 0.177 0.177 0.237 0.284
South Rail Loop Area 4 0/2 (0.177-0.177) 100% - - - - 0.177 0.177 0.177 0.177
Active Ash Pond 2 4/5 (0.991 - 0.991) 20.0% 9.09 379 135 157 9.09 20.8 267 357
Ash Disposal Area 1 2/2 - 0% 1.46 65.9 33.7 45.6 17.6 33.7 49.8 62.7
Vanadium Former Coal Yard 2/3 (0.991 - 0.991) 33.3% 2.11 23.4 8.83 10.3 1.55 2.11 12.8 21.3
DuPont Road Dredge Cell 3/3 - 0% 114 191 165 43.9 152 189 190 191
South Rail Loop Area 4 2/2 - 0% 173 186 180 9.19 176 180 183 185
Active Ash Pond 2 0/5 (3.22 -3.22) 100% - - - - 3.22 3.22 3.22 3.22
Ash Disposal Area 1 0/2 (3.22-3.22) 100% - -- -- - 3.22 3.22 3.22 3.22
Zinc Former Coal Yard 3/3 - 0% 57.9 2840 1900 1600 1430 2800 2820 2840
DuPont Road Dredge Cell 3/3 - 0% 3.29 3.42 3.34 0.0723 3.30 3.30 3.36 3.41
South Rail Loop Area 4 0/2 (3.22-3.22) 100% - - - - 3.22 3.22 3.22 3.22
Additional Water Quality Parameters
Active Ash Pond 2 4/5 (19.5 - 19.5) 20.0% 19.5 93.7 37.2 28.5 19.5 23.8 29.5 80.9
Ash Disposal Area 1 1/2 (19.5 - 19.5) 50.0% 112 112 65.8 46.3 42.6 65.8 88.9 107
Iron Former Coal Yard 3/3 - 0% 177 643,000 | 270,000 | 333,000 84,100 168,000 406,000 596,000
DuPont Road Dredge Cell 1/3 (19.5 - 19.5) 66.7% 23.8 23.8 20.9 2.03 19.5 19.5 21.7 23.4
South Rail Loop Area 4 1/2 (19.5 - 19.5) 50.0% 24.2 24.2 21.9 2.35 20.7 21.9 23.0 24.0
Active Ash Pond 2 4/5 (0.866 - 0.866) 20.0% 1.11 230 49.3 90.5 1.11 2.08 12.3 187
Ash Disposal Area 1 1/2 (0.866 - 0.866) 50.0% 18.9 18.9 9.88 9.02 5.38 9.88 14.4 18.0
Manganese Former Coal Yard 3/3 - 0% 115 10100 4190 5240 1230 2350 6230 9330
DuPont Road Dredge Cell 3/3 - 0% 6.15 36.1 16.7 16.8 7.06 7.97 22.0 33.3
South Rail Loop Area 4 2/2 - 0% 8.68 10.9 9.79 1.57 9.24 9.79 10.4 10.8
Notes:

CCR Rule - Title 40, Code of Federal Regulations, Part 257
TDEC - Tennessee Department of Environment and Conservation

% - percent

KM: For Parameters with non-detects, the mean, standard deviation and background threshold values utilize Kaplan-Meier estimates (KM)

TDS: Total Dissolved Solids
TOC: Total Organic Carbon
"--" or N/A: Not Applicable

Except for pH & Radium 226 + 228, all units micrograms per liter (ug/L)

Units for pH are Standard Units (S.U.)

Units for Radium 226+228 are picocuries per liter (pCi/L)
All non-detects reported at the method detection limit
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BOX PLOTS



Box Plots

CCR Rule Appendix Il Parameters

CCR Material Characteristics Investigation

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Boron in CCR Material by Boring Location & CCR Unit Calcium in CCR Material by Boring Location & CCR Unit
TVA Johnsonville Fossil Plant - CCR Material Characteristics TVA Johnsonville Fossil Plant - CCR Material Characteristics
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Box Plots

CCR Rule Appendix IV Parameters

CCR Material Characteristics Investigation

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Antimony in CCR Material by Boring Location & CCR Unit Arsenic in CCR Material by Boring Location & CCR Unit
TVA Johnsonville Fossil Plant - CCR Material Characteristics TVA Johnsonville Fossil Plant - CCR Material Characteristics
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Cobalt in CCR Material by Boring Location & CCR Unit
TVA Johnsonville Fossil Plant - CCR Material Characteristics

Lead in CCR Material by Boring Location & CCR Unit
TVA Johnsonville Fossil Plant - CCR Material Characteristics
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Selenium - milligrams per kilogram
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Selenium in CCR Material by Boring Location & CCR Unit
TVA Johnsonville Fossil Plant - CCR Material Characteristics
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Box Plots
TDEC Appendix | Parameters
CCR Material Characteristics Investigation

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Copper in CCR Material by Boring Location & CCR Unit

TVA Johnsonville Fossil Plant - CCR Material Characteristics

Nickel in CCR Material by Boring Location & CCR Unit

TVA Johnsonville Fossil Plant - CCR Material Characteristics
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(SPLP AND CCR MATERIAL)



Scatter Plots and Regression (SPLP and CCR Material)

CCR Rule Appendix Ill Parameters
CCR Material Characteristics Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
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Ash Disposal Area 1

Boron SPLP - micrograms per liter
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Boron CCR - milligrams per kilogram

R-squared=0.3423 (p-value = <0.0001)
Pore Water (10,900 - 20,900 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal Cx Residual
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Boron CCR - milligrams per kilogram Boron CCR - milligrams per kilogram
R-squared=0.3880 (p-value = <0.0001) R-squared=0.5976 (p-value = 0.0032)
Pore Water (11,200 - 23,600 micrograms per liter) Pore Water (11,100 - 13,800 micrograms per liter)
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Boron CCR - milligrams per kilogram Boron CCR - milligrams per kilogram
R-squared=0.6362 (p-value = 0.0033) R-squared=0.4444 (p-value = 0.0001)
Pore Water (835 - 5,780 micrograms per liter) Pore Water (22,600 - 23,600 micrograms per liter)
SPLP: Synthetic Precipitation Leaching ; CCR: Coal Cx ion Residual SPLP: Synthetic Precipitation Leaching : CCR: Coal C ion Residual
South Rail Loop Area 4 |ntentI0na||y Left Blank
) [ ]




Active Ash Pond 2

Ash Disposal Area 1

Calcium SPLP - micrograms per liter
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Calcium CCR - milligrams per kilogram

R-squared= 0.2662 (p-value = 0.0005)
Pore Water (126,000 - 130,000 micrograms per liter)

SPLP: Synthetic ipitation Leaching ; CCR: Coal C Residual
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Scatter Plots and Regression (SPLP and CCR Material)
CCR Rule Appendix IV Parameters

CCR Material Characteristics Investigation

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Active Ash Pond 2

Ash Disposal Area 1
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Antimony CCR - milligrams per kilogram Antimony CCR - milligrams per kilogram
R-squared=0.4439 (p-value = <0.0001) R-squared=0.4797 (p-value = 0.0125)
Pore Water (<0.378 - 2.69 micrograms per liter) Pore Water (<0.700 - 2.93 micrograms per liter)
SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual SPLP: Synthetic Precipitation Leaching : CCR: Coal C Residual
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Antimony CCR - milligrams per kilogram

R-squared=0.1765 (p-value = 0.0260)
Pore Water (11.7 - 17.5 micrograms per liter)

SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual

South Rail Loop Area 4
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Antimony CCR - milligrams per kilogram

R-squared=0.3253 (p-value = 0.0001)
Pore Water (10.4 - 16.5 micrograms per liter)
SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual
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Active Ash Pond 2

Ash Disposal Area 1

Arsenic CCR - milligrams per kilogram

R-squared=0.2035 (p-value = 0.0027)
Pore Water (196 - 442 micrograms per liter)
SPLP: Synthetic ; CCR: Coal Cx

Leaching Residual
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Arsenic CCR - milligrams per kilogram Arsenic CCR - milligrams per kilogram
R-squared=0.5508 (p-value = <0.0001) R-squared= 0.7972 (p-value = 0.0001)
Pore Water (23 - 334 micrograms per liter) Pore Water (58.3 - 70.7 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual SPLP: Synthetic Leaching ; CCR: Coal C Residual
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Arsenic CCR - milligrams per kilogram Arsenic CCR - milligrams per kilogram
R-squared=0.0420 (p-value = 0.5453) R-squared=0.3711 (p-value = 0.0006)
Pore Water (0.790 - 116 micrograms per liter) Pore Water (126 - 203 micrograms per liter)
SPLP: Synthetic Leaching : CCR: Coal C Residual SPLP: Synthetic Leaching ; CCR: Coal C Residual
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Active Ash Pond 2

Ash Disposal Area 1

Barium CCR - milligrams per kilogram

R-squared=0.0006 (p-value = 0.8734)
Pore Water (58.6 - 103 micrograms per liter)
SPLP: Synthetic ; CCR: Coal Cx

Leaching Residual
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Barium CCR - milligrams per kilogram Barium CCR - milligrams per kilogram
R-squared=0.4775 (p-value = <0.0001) R-squared=0.3212 (p-value = 0.0547)
Pore Water (43.1 - 138 micrograms per liter) Pore Water (56.5 - 75.7 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual SPLP: Synthetic Leaching ; CCR: Coal C Residual
Coal Yard DuPont Road Dredge Cell
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Barium CCR - milligrams per kilogram Barium CCR - milligrams per kilogram
R-squared=0.0118 (p-value = 0.7510) R-squared=0.0540 (p-value = 0.2342)
Pore Water (15.6 - 25.8 micrograms per liter) Pore Water (81.8 - 204 micrograms per liter)
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Beryllium/Active Ash Pond 2, Insufficient Data, > 50%
non-Detects in SPLP or CCR Material Data Sets

Beryllium/Ash Disposal Area 1, Insufficient Data, >
50% non-Detects in SPLP or CCR Material Data Sets

Coal Yard
o ]

o

Beryllium SPLP - micrograms per liter

Beryllium CCR - milligrams per kilogram

R-squared=0.3797 (p-value = 0.0435)
Pore Water (2.00 - 33.8 micrograms per liter)
SPLP: Synthetic

Leaching ; CCR: Coal C Residual

Beryllium/DuPont Road Dredge Cell, Insufficient Data,
> 50% non-Detects in SPLP or CCR Material Data
Sets

Beryllium/South Rail Loop Area 4, Insufficient Data, >
50% non-Detects in SPLP or CCR Material Data Sets
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Cadmium/Active Ash Pond 2, Insufficient Data, > 50%
non-Detects in SPLP or CCR Material Data Sets

Cadmium/Ash Disposal Area 1, Insufficient Data, >
50% non-Detects in SPLP or CCR Material Data Sets

Coal Yard
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Cadmium CCR - milligrams per kilogram

R-squared=0.0074 (p-value = 0.8011)
Pore Water (0.680 - 2.94 micrograms per liter)
SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual

Cadmium/DuPont Road Dredge Cell, Insufficient Data,
> 50% non-Detects in SPLP or CCR Material Data
Sets

Cadmium/South Rail Loop Area 4, Insufficient Data, >
50% non-Detects in SPLP or CCR Material Data Sets
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Active Ash Pond 2
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Chromium CCR - milligrams per kilogram Chromium CCR - milligrams per kilogram
R-squared=0.0001 (p-value = 0.9396) R-squared=0.3609 (p-value = 0.0389)
Pore Water (<1.53 - 5.67 micrograms per liter) Pore Water (<1.53 - 5.02 micrograms per liter)
SPLP: Synthetic Preci Leaching ; CCR: Coal C: Residual SPLP: Synthetic Leaching ; CCR: Coal C on Residual
Chromium/Coal Yard, Insufficient Data, > 50% DuPont Road Dredge Cell
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Chromium CCR - milligrams per kilogram

R-squared=0.1950 (p-value = 0.0186)
Pore Water (<1.53 - 5.13 micrograms per liter)

SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual

South Rail Loop Area 4
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Chromium CCR - milligrams per kilogram

R-squared=0.0156 (p-value = 0.4306)
Pore Water (<1.53 - 2.58 micrograms per liter)

SPLP: Synthetic ipil Leaching ; CCR: Coal C ion Residual
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Cobalt/Active Ash Pond 2, Insufficient Data, > 50%
non-Detects in SPLP or CCR Material Data Sets

Ash Disposal Area 1
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Cobalt CCR - milligrams per kilogram

R-squared=0.0724 (p-value = 0.3976)
Pore Water (<1.34 - <1.34 micrograms per liter)

SPLP: Synthetic

Leaching ; CCR: Coal C Residual

Coal Yard
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Cobalt CCR - milligrams per kilogram

R-squared=0.0034 (p-value = 0.8644)
Pore Water (4.70 - 226 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C ion Residual

Cobalt/DuPont Road Dredge Cell, Insufficient Data, >
50% non-Detects in SPLP or CCR Material Data Sets

Cobalt/South Rail Loop Area 4, Insufficient Data, >
50% non-Detects in SPLP or CCR Material Data Sets
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Lead/Active Ash Pond 2, Insufficient Data, > 50%

Ash Disposal Area 1
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Lead CCR - milligrams per kilogram
R-squared=0.0404 (p-value = 0.5311)
Pore Water (<4.46 - 0.483 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual
Coal Yard DuPont Road Dredge Cell
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Lead CCR - milligrams per kilogram Lead CCR - milligrams per kilogram
R-squared=0.0729 (p-value = 0.4219) R-squared=0.0761 (p-value = 0.1553)
Pore Water (0.340 - 2.22 micrograms per liter) Pore Water (<0.221 - 2.16 micrograms per liter)
SPLP: Synthetic Precipitation Leaching ; CCR: Coal C Residual SPLP: Synthetic Precipitation Leaching ; CCR: Coal C Residual
South Rail Loop Area 4 |ntentI0na||y Left Blank
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Lead CCR - milligrams per kilogram

R-squared=0.0298 (p-value = 0.2744)
Pore Water (0.220 - 0.968 micrograms per liter)

SPLP: Synthetic Leaching ; CCR: Coal C ion Residual




Active Ash Pond 2

Ash Disposal Area 1

Lithium CCR - milligrams per kilogram

R-squared=0.0187 (p-value = 0.3880)
Pore Water (10.3 - 15.4 micrograms per liter)
SPLP: Synthetic ; CCR: Coal G

Leaching Residual
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Lithium CCR - milligrams per kilogram Lithium CCR - milligrams per kilogram
R-squared=0.0055 (p-value = 0.6455) R-squared=0.0335 (p-value = 0.5692)
Pore Water (7.45 - 177 micrograms per liter) Pore Water (17.2 - 36.6 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual SPLP: Synthetic Leaching ; CCR: Coal C Residual
Coal Yard DuPont Road Dredge Cell
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Lithium CCR - milligrams per kilogram Lithium CCR - milligrams per kilogram
R-squared=0.4304 (p-value = 0.0284) R-squared=0.0457 (p-value = 0.2749)
Pore Water (10.5 - 452 micrograms per liter) Pore Water (22.1 - 64.7 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual SPLP: Synthetic Leaching : CCR: Coal C Residual
South Rail Loop Area 4 |ntentI0na||y Left Blank
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Mercury/Active Ash Pond 2, Insufficient Data, > 50%
non-Detects in SPLP or CCR Material Data Sets

Mercury/Ash Disposal Area 1, Insufficient Data, > 50%
non-Detects in SPLP or CCR Material Data Sets

Mercury/Coal Yard, Insufficient Data, > 50%
non-Detects in SPLP or CCR Material Data Sets

Mercury/DuPont Road Dredge Cell, Insufficient Data,
> 50% non-Detects in SPLP or CCR Material Data
Sets

Mercury/South Rail Loop Area 4, Insufficient Data, >
50% non-Detects in SPLP or CCR Material Data Sets
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Active Ash Pond 2

Ash Disposal Area 1
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Molybdenum CCR - milligrams per kilogram Molybdenum CCR - milligrams per kilogram
R-squared=0.1620 (p-value = 0.0091) R-squared=0.7292 (p-value = 0.0004)
Pore Water (189 - 4,470 micrograms per liter) Pore Water (187 - 255 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual SPLP: Synthetic Leaching ; CCR: Coal C Residual
Molybdenum/Coal Yard, Insufficient Data, > 50% DuPont Road Dredge Cell
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Molybdenum CCR - milligrams per kilogram
R-squared=0.4725 (p-value = 0.0001)
Pore Water (<1.09 - 20.2 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual
South Rail Loop Area 4 |ntentI0na||y Left Blank
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Molybdenum CCR - milligrams per kilogram

R-squared=0.2121 (p-value = 0.0021)
Pore Water (603 - 1,380 micrograms per liter)

SPLP: Synthetic ; CCR: Coal C

Leaching Residual




Radium 226+228/Active Ash Pond 2, Insufficient Data,
> 50% non-Detects in SPLP or CCR Material Data
Sets

Radium 226+228/Ash Disposal Area 1, Insufficient
Data, > 50% non-Detects in SPLP or CCR Material
Data Sets

Radium 226+228/Coal Yard, Insufficient Data, > 50%
non-Detects in SPLP or CCR Material Data Sets

Radium 226+228/DuPont Road Dredge Cell,
Insufficient Data, > 50% non-Detects in SPLP or CCR
Material Data Sets

Radium 226+228/South Rail Loop Area 4, Insufficient
Data, > 50% non-Detects in SPLP or CCR Material
Data Sets
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Active Ash Pond 2

Ash Disposal Area 1
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Selenium CCR - milligrams per kilogram Selenium CCR - milligrams per kilogram
R-squared=0.6005 (p-value = 0.0000) R-squared=0.0062 (p-value = 0.8071)
Pore Water (<1.51 - 58.2 micrograms per liter) Pore Water (<1.51 - <1.51 micrograms per liter)
SPLP: Synthetic Precipitation Leaching ; CCR: Coal C Residual SPLP: Synthetic Precipitation Leaching ; CCR: Coal C Residual
Selenium/Coal Yard, Insufficient Data, > 50% DuPont Road Dredge Cell
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Selenium CCR - milligrams per kilogram
R-squared=0.4395 (p-value = 0.0001)
Pore Water (7.30 - 12.2 micrograms per liter)
SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual
South Rail Loop Area 4 Intentionally Left Blank
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Selenium CCR - milligrams per kilogram

R-squared=0.3888 (p-value = 0.0000)
Pore Water (10.1 - 12.7 micrograms per liter)

SPLP: Synthetic ipil Leaching ; CCR: Coal C ion Residual




Thallium/Active Ash Pond 2, Insufficient Data, > 50%
non-Detects in SPLP or CCR Material Data Sets

Ash Disposal Area 1

o

=

Thallium SPLP - micrograms per liter

So

Thallium CCR - milligrams per kilogram

R-squared=0.1799 (p-value = 0.1695)
Pore Water (<1.48 - <1.48 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C: Residual
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Thallium CCR - milligrams per kilogram

R-squared=0.0140 (p-value = 0.7293)
Pore Water (1.72 - 28.1 micrograms per liter)
SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual

Thallium/DuPont Road Dredge Cell, Insufficient Data,
> 50% non-Detects in SPLP or CCR Material Data
Sets

Thallium/South Rail Loop Area 4, Insufficient Data, >
50% non-Detects in SPLP or CCR Material Data Sets
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Scatter Plots and Regression (SPLP and CCR Material)

TDEC Appendix | Parameters
CCR Material Characteristics Investigation

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Active Ash Pond 2

Copper/Ash Disposal Area 1, Insufficient Data, > 50%
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Copper CCR - milligrams per kilogram
R-squared=0.0026 (p-value = 0.7503
Pore Water (<0.627 - <0.880 micrograms per liter)
SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual
Coal Yard DuPont Road Dredge Cell
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Copper CCR - milligrams per kilogram Copper CCR - milligrams per kilogram
R-squared=0.2016 (p-value = 0.1659) R-squared=0.1278 (p-value = 0.0618)
Pore Water (<0.627 - <0.627 micrograms per liter) Pore Water (<0.627 - <0.627 micrograms per liter)
SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual
South Rail Loop Area 4 |ntentI0na||y Left Blank
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Copper CCR - milligrams per kilogram

R-squared=0.0293 (p-value = 0.2783)
Pore Water (0.870 - 1.79 micrograms per liter)
SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual




Nickel/Active Ash Pond 2, Insufficient Data, > 50% Ash Disposal Area 1
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Nickel CCR - milligrams per kilogram
R-squared=0.0045 (p-value = 0.8367)
Pore Water (0.552 - 2.87 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual
Coal Yard DuPont Road Dredge Cell
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Nickel CCR - milligrams per kilogram Nickel CCR - milligrams per kilogram
R-squared=0.1738 (p-value = 0.2022) R-squared=0.1181 (p-value = 0.0733)
Pore Water (13.1 - 378 micrograms per liter) Pore Water (<1.55 - <2.36 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C ion Residual SPLP: Synthetic Precipitation Leaching Procedure; CCR: Coal Combustion Residual
South Rail Loop Area 4 Intentionally Left Blank
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Nickel CCR - milligrams per kilogram
R-squared=0.1415 (p-value = 0.0141)
Pore Water (1.66 - 1.99 micrograms per liter)
SPLP: Synthetic Precipitation Leaching : CCR: Coal C Residual




Silver/Active Ash Pond 2, Insufficient Data, > 50% Silver/Ash Disposal Area 1, Insufficient Data, > 50%

non-Detects in SPLP or CCR Material Data Sets non-Detects in SPLP or CCR Material Data Sets
Silver/Coal Yard, Insufficient Data, > 50% non-Detects | Silver/DuPont Road Dredge Cell, Insufficient Data, >
in SPLP or CCR Material Data Sets 50% non-Detects in SPLP or CCR Material Data Sets
Silver/South Rail Loop Area 4, Insufficient Data, > Intentionally Left Blank

50% non-Detects in SPLP or CCR Material Data Sets




Active Ash Pond 2
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Vanadium CCR - milligrams per kilogram Vanadium CCR - milligrams per kilogram
R-squared=0.1754 (p-value = 0.0064) R-squared=0.3470 (p-value = 0.0439)
Pore Water (1.58 - 380 micrograms per liter) Pore Water (1.94 - 67.3 micrograms per liter)
SPLP: Synthetic Leaching ; CCR: Coal C Residual SPLP: Synthetic Leaching ; CCR: Coal C: Residual
Vanadium/Coal Yard, Insufficient Data, > 50% DuPont Road Dredge Cell
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Vanadium CCR - milligrams per kilogram

R-squared=0.3476 (p-value = 0.0010)
Pore Water (112 - 195 micrograms per liter)
SPLP: Synthetic ; CCR: Coal C

Leaching Residual

South Rail Loop Area 4

Vanadium SPLP - micrograms per liter
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Vanadium CCR - milligrams per kilogram

R-squared=0.3743 (p-value = 0.0000)
Pore Water (173 - 181 micrograms per liter)
SPLP: Synthetic ; CCR: Coal Cx

Leaching Residual
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Active Ash Pond 2

Ash Disposal Area 1

Zinc CCR - milligrams per kilogram

R-squared=0.0021 (p-value = 0.7758)
Pore Water (<4.82 - <6.26 micrograms per liter)

SPLP: Synthetic Leaching ; CCR: Coal C ion Residual
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Zinc CCR - milligrams per kilogram Zinc CCR - milligrams per kilogram
R-squared=0.0334 (p-value = 0.2529) R-squared=0.3792 (p-value = 0.0330)
Pore Water (<3.22 - <3.22 micrograms per liter) Pore Water (<3.22 - <3.22 micrograms per liter)
SPLP: Synthetic Precipitation Leaching ; CCR: Coal C Residual SPLP: Synthetic ion Leaching ; CCR: Coal C Residual
Coal Yard DuPont Road Dredge Cell
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Zinc CCR - milligrams per kilogram Zinc CCR - milligrams per kilogram
R-squared=0.2132 (p-value = 0.1528) R-squared=0.1128 (p-value = 0.0806)
Pore Water (<56.8 - 3,000 micrograms per liter) Pore Water (<3.22 - 39.6 micrograms per liter)
SPLP: Synthetic Precipitation Leaching : CCR: Coal C ion Residual SPLP: Synthetic Precipitation Leaching ; CCR: Coal C ion Residual
South Rail Loop Area 4 |ntentI0na||y Left Blank
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STATISTICAL ANALYSIS OF GROUNDWATER
ANALYTICAL RESULTS
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1.0 INTRODUCTION

Stantec Consulting Services Inc. (Stantec) prepared this appendix on behalf of the Tennessee Valley
Authority (TVA) to summarize the statistical analyses performed on groundwater quality data to support
evaluations conducted for the Environmental Assessment Report (EAR) at the Johnsonville Fossil Plant
(JOF Plant) located in New Johnsonville, Tennessee. These statistical analyses include an evaluation of
groundwater quality data collected at the JOF Plant for the Tennessee Department of Environment and
Conservation (TDEC) Order Environmental Investigation (El), in compliance with the Title 40, Code of
Federal Regulations (Title 40 CFR) Part 257 (Coal Combustion Residuals [CCR] Rule) monitoring
program, and the TDEC permitted landfill groundwater monitoring program. The statistical analysis in this
appendix focused on the parameters listed in Appendices Ill and IV of Title 40 CFR 257 and five
additional inorganic constituents included in Appendix | of Tennessee Rule 0400-11-01-.04 (CCR
Parameters) (see Table E.3-1). The wells included in this statistical analysis are listed in Table E.3-2.

The dataset compiled for statistical analysis includes available analytical data for groundwater samples
collected from the wells listed in Table E.3-2 between March 2015 and February 2023, although the
specific start date and frequency of sampling may vary between wells based on date of well installation
and the applicable monitoring program. This time period was selected because it includes the data that
met the data quality objectives of the EI. The complete groundwater quality results for the dataset
compiled for statistical analysis are reported in Appendix H.1.
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Table E.3-1 — CCR Parameters Evaluated in Statistical Analysis

Parameter | CASRN
CCR Rule Appendix Il Parameters

Boron 7440-42-8
Calcium 7440-70-2
Chloride 16887-00-6
Fluoride? (also Appendix V) 16984-48-8
pH NA
Sulfate 14808-79-8
TDS NA
CCR Rule Appendix IV Parameters

Antimony 7440-36-0
Arsenic 7440-38-2
Barium 7440-39-3
Beryllium 7440-41-7
Cadmium 7440-43-9
Chromium 7440-47-3
Cobalt 7440-48-4
Lead 7439-92-1
Lithium 7439-93-2
Mercury 7439-97-6
Molybdenum 7439-98-7
Radium-226+228 13982-63-3/ 15262-20-1
Selenium 7782-49-2
Thallium 7440-28-0
Additional TDEC Appendix | Parameters

Copper 7440-50-8
Nickel 7440-02-0
Silver 7440-22-4
Vanadium 7440-62-2
Zinc 7440-66-6

Notes: CASRN - Chemical Abstracts Service Registry Number; CCR — Coal Combustion Residuals; NA - Not available;
TDS - Total dissolved solids

'Fluoride is both a CCR Rule Appendix Il and CCR Rule Appendix IV constituent. In this table and in the results figures
and tables for this report, fluoride has been grouped with the Appendix Il constituents only to avoid duplication.



APPENDIX E.3 - STATISTICAL ANALYSIS OF GROUNDWATER ANALYTICAL RESULTS

February 12, 2024

Table E.3-2 - Groundwater Monitoring Wells and Parameters Included in Statistical Analysis

Program Parameters Included in Statistical Analysis
TDEC
Well Location Well El Wells Permitt_ed CCR Rule CCR Rgle CCR R_ule TDEC_
Landfill Wells Appendix Il Appendix IV | Appendix |
Wells
Background B-9 - X X X X X
JOF-101 - X X X X X
Upgradient* B-13 - X - X X X
JOF-109 X - - X X X
JOF-112 X - - X X X
JOF-119 X - - X X X
Active Ash 10-AP1 - - X X X X
Pond 2 10-AP3 - - X X X X
JOF-103 - - X X X X
JOF-104 - - X X X X
JOF-118 X - - X X X
Ash Disposal JOF-110 X - - X X X
Areal JOF-111 X - - X X X
Former Coal JOF-113 X - - X X X
Yard JOF-114 X - - X X X
JOF-117 X - - X X X
DuPont Road 89-B10 - X - X X X
Dredge Cell 99-B20A ; X ; X X X
B-11 - X - X X X
B-12 - X - X X X
JOF-105 - X - X X X
JOF-106 - X - X X X
JOF-107 - X - X X X
South Rail B-6R - X - X X X
Loop Area 4 B-8R _ X _ X X X
JOF-102 - X - X X X
Notes: For each well, the program to which the well belongs as well as the parameters evaluated in this statistical analysis are identified
with an ‘X’ and highlighted gray. Programs or parameters that are not applicable to that well are indicated with a dash (-).
1. B-13 is upgradient of DuPont Road Dredge Cell, JOF-109 is upgradient of Ash Disposal Area 1, JOF-112 is upgradient of the former
Coal Yard, and JOF-119 is upgradient of Active Ash Pond 2.
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2.0 METHODS

2.1 EXPLORATORY DATA ANALYSIS

The initial step of statistical analysis was the exploratory data analysis. The process of the exploratory
data analysis utilizes simple summary statistics (e.g., mean, median, standard deviation, and percentiles)
and graphical representations to identify important characteristics of an analytical dataset, such as the
center of the data (i.e., mean, median), variation, distribution, patterns, presence of outliers, and
randomness.

Summary statistics were calculated for each well-constituent pair. These summary statistics include
information such as total number of available samples, frequency of detection, and maximum detected
values and detected concentrations for each well-constituent pair. Exploratory data plots for each well-
constituent pair (i.e., box plots and time series plots) were also constructed to support a visual review of
the data and identify potential outliers.

Outliers are data points that are abnormally high or low as compared to other measurements and may
represent anomalous data or data errors. Outliers may also represent natural variation of concentrations
in environmental systems. Therefore, where potential outliers were visually identified in box plots or time-
series plots, secondary statistical screening was completed using Tukey’s procedure to identify extreme
outliers (Tukey 1977) followed by statistical testing for outliers (Dixon or Rosner’s test, a=0.05). Following
confirmation of the outliers as statistically significant, a desktop evaluation was conducted to verify that
the data points were not errors (e.g., laboratory or transcriptional error). Field forms, data validation
reports, and other variables in the dataset that could influence analytical results were also evaluated. If a
verifiable error was discovered, the outlier was removed and, if possible, replaced with a corrected value.

In the absence of a verifiable error, additional lines of evidence were reviewed to determine final outlier
disposition (e.g., frequency of detection, spatial and temporal variability). If an outlier was identified as
suitable for removal from further statistical analysis, a clear and defensible rationale based on multiple
lines of evidence was provided. In addition, values that were identified as outliers and removed from
further evaluation in the present statistical analysis were retained in the historical database and will be
reevaluated for inclusion or exclusion in future statistical analyses of this dataset.

2.2 COMPARISON OF GROUNDWATER QUALITY DATA TO
GROUNDWATER SCREENING LEVELS

The United States Environmental Protection Agency (USEPA) document “Statistical Analysis of
Groundwater Monitoring Data at RCRA Facilities: Unified Guidance” (USEPA 2009; hereafter referred to
as the Unified Guidance) describes statistical methods for comparing groundwater concentrations to fixed
standards such as the TDEC-approved groundwater screening levels (GSLs) identified in Appendix A.2.
In the Unified Guidance, a confidence interval approach is recommended for comparing groundwater
monitoring data to a fixed numerical limit. If the underlying population is stable (i.e., no trend is present),
then the Unified Guidance indicates that comparison to a fixed standard can be made based on a

:



APPENDIX E.3 - STATISTICAL ANALYSIS OF GROUNDWATER ANALYTICAL RESULTS

February 12, 2024

confidence interval around the mean. However, the Unified Guidance indicates that “where the data
exhibit a trend over time the interval will incorporate not only the natural variability in the underlying
population, but also additional variation induced by the trend itself. The net result is a confidence interval
that can be much wider than expected for a given confidence level and sample size (n).” Therefore, in
the presence of a statistically significant trend, the Unified Guidance recommends constructing a
confidence band around a trend line, where the comparison is made to the fixed standard based on the
confidence band as of the most recent evaluated sampling event, rather than a static confidence interval
around the mean.

For the groundwater data reviewed herein, these approaches were applied to identify well-constituent
pairs where the available data indicate a statistically significant concentration above or equal to the GSL
for constituents other than pH, or statistically significant values outside the GSL range for pH. For this
dataset, the null hypothesis was that the groundwater concentrations were less than the GSL for
constituents other than pH and that levels were within the GSL range for pH. In accordance with this null
hypothesis, constituent concentrations were determined to represent a statistically significant
concentration above or equal to a GSL for constituents other than pH, only when there were sufficient
data to support statistical confidence band or interval evaluation and the applicable lower confidence
band or interval was greater than or equal to the GSL as of the most recent sampling event included in
the statistical analysis. For pH, which has both an upper and lower GSL, a statistical difference was
identified if there were sufficient data to support statistical analysis, and either the applicable lower
confidence band or interval was greater than or equal to the upper GSL or the applicable upper
confidence band or interval was less than or equal to the lower GSL as of the most recent sampling event
included in the statistical analysis. Whether comparison should be made using a confidence band or
confidence interval was determined for each well-constituent pair based on the results of a linear
regression trend analysis for each well-constituent pair. If no significant linear trend was detected (p=0.05
for the regression slope), comparison to the GSLs was completed based on a static confidence interval
around the mean. If a statistically significant linear trend was present (p<0.05 for the regression slope),
comparison to the GSLs was completed based on a confidence band around the linear regression trend
line at the most recent evaluated sampling event. In both cases, the confidence band or intervals were
constructed with 98 percent (%) confidence, which correspond to a lower confidence limit with 99%
confidence.

Additional details regarding the methods used to compare groundwater quality data to groundwater
screening levels are provided below. As described below, the approach adopted for this comparison was
dependent on the number of samples available and the proportion of detected concentrations for each
well-constituent pair.

2.2.1 Linear Regression Trend Analysis and Confidence Interval/ Confidence
Band Evaluation

For well-constituent pairs with five or more samples and at least four detected values, groundwater quality

data were compared to GSLs using a linear regression trend analysis and confidence interval/ confidence
band evaluation summarized in Figure E.3-1 (below) and described in more detail in this section.

:
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First, data were screened to identify if there were reported individual values greater than or equal to the
GSL for constituents other than pH or outside the GSL range for pH. In the absence of such a value, well-
constituent pairs were classified as ‘Green’. If such a value was observed, then linear regression analysis
was completed to identify well-constituent pairs with a statistically significant linear trend (p<0.05) over the
analyzed time period. As noted above, if no statistically significant linear trend was detected (p=0.05), a
static confidence interval around the mean was used for comparison to the GSLs. If a statistically
significant linear trend was present (p<0.05), a confidence band around the linear regression trend line at
the most recent evaluated sampling event was used for comparison to the GSLs. In both cases, 98%
confidence intervals were constructed, which correspond to a lower confidence limit with 99% confidence.
Non-detect values were conservatively represented at the reported detection limit.

The resulting confidence intervals and confidence bands were then compared to the GSL for the
analyzed well-constituent pairs as of the most recent sampling event included in the statistical analysis.
For constituents other than pH, well-constituent pairs were classified as ‘Red’, indicating a statistically
significant concentration above or equal to the GSL at a 99% confidence level only if the applicable lower
confidence band or interval was greater than or equal to the GSL as of the most recent sampling event
included in the statistical analysis (see examples in Figure E.3-2 below). For pH, well-constituent pairs
were classified as ‘Red’, indicating a statistically significant difference from the GSL range at a 99%
confidence level, if the applicable lower confidence band or interval was greater than or equal to the
upper GSL or if the applicable upper confidence interval was less than or equal to the lower GSL as of the
most recent sampling event included in the statistical analysis (see examples in Figure E.3-3 below). The
remaining well-constituent pairs with five or more samples and at least four detected values that were not
classified as ‘Red’ using the linear regression trend analysis and confidence interval/ confidence band
evaluation described above were classified as ‘Green’. The ‘Green’ category indicates that as of the most
recent sampling event included in the analysis, constituent levels were not statistically significantly greater
than or equal to the GSL (for constituents other than pH) and not statistically greater than or equal to the
upper GSL or less than or equal to the lower GSL for pH at a 99% confidence level.
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For constituents other than pH: Is there at least one detected value that is =2GSL?

For pH: Is there at least one detected value that is outside GSL range for pH?

|| No ||= Yes

Evaluate Trend Using
Linear Regression Analysis

I
v v

No Statistically Significant Linear Statistically Significant Linear
Trend Detected (p=0.05) Trend Detected (p<0.05)

. I

Compare Static Confidence Compare Confidence Band Around
Interval Around the Mean to GSL the Regression Line to GSL

I :

Figure E.3-1 — Flow chart summarizing linear regression trend analysis and confidence interval/

For Constituents other than pH: Is
lower confidence interval as of the
most recent sampling event = GSL?

For pH: Is lower confidence interval
as of the most recent sampling
event z upper GSL OR upper

confidence interval as of the most
recent sampling event £ lower GSL?

For Constituents other than pH: Is
lower confidence band as of the
most recent sampling event = GSL?

For pH: Is lower confidence band as
of the most recent sampling event =
upper GSL OR upper confidence
band as of the most recent sampling
event £ lower GSL?

Categorized as "Green"

confidence band evaluation

Categorized as "Red"

Note: GSL = TDEC-approved Groundwater Screening Level (see Appendix A.2)
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A Time Seres and Confidence Band
Upper Confidence
Band (UCB)

Lower Confidence
Band (LCB)

-
—
* '

Concentration

| Linear Regression

o

AL

- Paint in time at which

o] | comparison is made
s o 1 A I P R S R = f:——...,_q_h (i.e., date of the most

O R O e e e e S e e S S O .
g recent sampling
event included in the
statistical analysis)

Comparison Based on Meanand Confidence Interval Where
Statistically Significant Linear Trendis not Detected
(Constituents Other than pH)

B..c. Time Series and Confidence Interval ; EiF:rEiter(L?gC;idence
|
o I
= — e e——
- _,/"/ """"""" MMH‘/“" """""""" g Lower Confidence
! Limit (LCL)
g :
gr | Mean Concentration | i
g |
|
B GSL |- i' Paint in time at which
! comparison is made
o | (i.e.. date of the most
7 = —= = -.-:FW recent sampling
o - W W o event included in the
|_ - | statistical analysis)

Figure E.3-2 — Examples of well-constituent pairs classified as ‘Red’ for constituents other than
pH (A) in the presence of a statistically significant linear trend (p<0.05) and (B) in the absence of
a statistically significant linear trend (p=20.05)
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Figure E.3-3 - Examples of well-constituent pairs classified as ‘Red’ for pH (A, B) in the presence of a statistically significant

linear trend (p<0.05) and (C, D) in the absence of a statistically significant linear trend (p=0.05)
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2.2.2 Evaluation for Well-Constituent Pairs Using Point-by-Point Method

Well-constituent pairs with less than five samples in the dataset or less than four detected results were
not well suited to a linear regression trend analysis and confidence band or interval evaluation. Therefore,
an alternate evaluation was completed for these well-constituent pairs based on a point-by-point
comparison of the reported concentration for each sample to the applicable GSL. In this approach, well-
constituent pairs were classified as ‘Green*,” if there were no detected values that were greater than or
equal to the GSL for constituents other than pH, or there were no detected values outside the GSL range
for pH. However, if there was a limited dataset (i.e., less than five samples in the dataset or less than four
detected results), and at least one value was greater than or equal to the GSL for constituents other than
pH or there were detected values outside the GSL range for pH, this triggered further data review and an
alternate evaluation of that well-constituent pair. For these well-constituent pairs, the available data were
reviewed and alternate statistical approaches were considered (e.g., completing a statistical evaluation
resulting in a ‘Red’ or ‘Green’ classification as described in Section 2.2.1 using the limited dataset). If
such an alternate evaluation was required, then this was clearly identified and additional rationale
provided in the applicable sub-sections of Section 2.2.2.

3.0 RESULTS AND DISCUSSION

3.1 EXPLORATORY DATA ANALYSIS

Summary statistics for each evaluated well-constituent pair are provided in Attachment E.3-A, with results
grouped by well and sorted by constituent type. Exploratory data analysis plots for each well-constituent
pair (i.e., box plots and time-series plots) are provided in Attachments E.3-B and E.3-C. These plots were
reviewed to identify potential outliers and provide a qualitative evaluation of data distribution. The plots
also provide a preliminary comparison of the results from individual sampling events to the applicable
GSLs. There were no outliers removed from further statistical analysis based on this evaluation.

3.2 COMPARISON OF GROUNDWATER QUALITY DATA TO
APPROVED GROUNDWATER SCREENING LEVELS

A summary of the results comparing groundwater quality data to GSLs is provided in Table E.3-3. The
confidence bands or confidence intervals generated to support this comparison are provided in
Attachment E.3-D, and the statistical results of these regression analyses are reported in Attachment
E.3-E. Further discussion is provided below.

For the well-constituent pairs that were evaluated by linear regression, there were 54 well-constituent
pairs for which no statistically significant trend over time was observed, as indicated in Attachment E.3-E.
Comparison to the GSLs for these 54 well-constituent pairs was completed based on a static confidence
interval around the mean as shown in Attachment E.3-D.

’
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However, there were 26 well-constituent pairs where a statistically significant decreasing trend was
detected and 15 well-constituent pairs where a statistically significant increasing trend was detected, as
indicated in Attachment E.3-E. Comparison to the GSLs for these well-constituent pairs was completed
based on a confidence band around the trend line as shown in Attachment E.3-D.
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Table E.3-3 — Summary of Statistically Significant Concentrations/Values

Background Upgradient Active Ash Pond 2 Ash Disposal Area 1
B-9 [ JOF-101 | B-13 [ JOF-109 | JOF-112 [ JOF-119 | 10-AP1 [ 10-AP3 [ JOF-103 | JOF-104 | JOF-118 | JOF-110 | JOF-111

Parameter

CCR Rule Appendix Ill Parameters
Boron Green* Green* Green Green Green Green Red Red Red Green Green Green Red
Chloride Green Green Red Green Green Green Green Green Green Green Green Green Green
Fluoride' (also Appendix 1V)
pH Red Red Red Red Red Red Red Red Red Red Red Red Green
Sulfate Green Green Green Green Green Green Green Red Green Green Green Green Red
Total Dissolved Solids Green Green Red Green Green Green Green Red Green Green Green Green Red
CCR Rule Appendix IV Parameters
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Lead

Lithium

Mercury

Molybdenum

Radium-226+228

Selenium

Thallium

TDEC Appendix | Parameters
Copper

Nickel

Silver

Vanadium

Zinc

Notes: Green - No statistically significant concentration greater than or equal to the GSL for constituents other than pH and no statistically significant difference outside the GSL range for pH.; Green* - Limited
dataset (sample size <5 or <4 detected values), but none of the available results are greater than or equal to the GSL or outside the GSL range for pH.; Red - Statistically significant concentration greater than or
equal to the GSL for constituents other than pH or a statistically significant difference outside the GSL range for pH.; Bold colors are used to represent CCR Rule Appendix IV Parameter and TDEC Appendix |

Parameter results; subdued colors represent CCR Rule Appendix Il Parameter results.; *Fluoride is both a CCR Rule Appendix Ill and CCR Rule Appendix IV constituent. In this table, fluoride has been grouped
with the Appendix IlI constituents to avoid duplication of results.

12
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Table E.3-3 (Cont’d)—- Summary of Statistically Significant Concentrations/Values

Former Coal Yard DuPont Road Dredge Cell South Rail Loop Area 4
JOF-113 [ JOF-114 [ JOF-117 | 89-B10 | 99-B20A | B-11 [ B-12 [ JOF-105 | JOF-106 | JOF-107 | B-6R | B-8R [ JOF-102

Parameter

CCR Rule Appendix Ill Parameters
Boron Red Red Green Green Green Green Green Green Green Green Red Green Green
Chloride Green Green Green Green Green Green Red Red Green Green Green Green Green
Fluoride' (also Appendix 1V)
pH Red Red Green Red Red Red Red Red Red Red Red Red Red
Sulfate Red Red Green Green Green Green Green Green Green Green Red Green Green
Total Dissolved Solids Red Red Green Green Green Green Red Red Green Green Green Green Green
CCR Rule Appendix IV Parameters
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Lead

Lithium

Mercury

Molybdenum

Radium-226+228

Selenium

Thallium

TDEC Appendix | Parameters
Copper

Nickel

Silver

Vanadium

Zinc

Notes: Green - No statistically significant concentration greater than or equal to the GSL for constituents other than pH and no statistically significant difference outside the GSL range for pH.; Green* - Limited
dataset (sample size <5 or <4 detected values), but none of the available results are greater than or equal to the GSL or outside the GSL range for pH.; Red - Statistically significant concentration greater than or
equal to the GSL for constituents other than pH or a statistically significant difference outside the GSL range for pH.; Bold colors are used to represent CCR Rule Appendix IV Parameter and TDEC Appendix |

Parameter results; subdued colors represent CCR Rule Appendix Il Parameter results.; *Fluoride is both a CCR Rule Appendix Ill and CCR Rule Appendix IV constituent. In this table, fluoride has been grouped
with the Appendix IlI constituents to avoid duplication of results.

13
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In total, 34 well-constituent pairs were identified with CCR Parameters at statistically significant
concentrations greater than or equal to the GSL for constituents other than pH. There were also 24 wells
where a statistically significant difference outside the GSL range for pH was observed. The well-
constituent pairs with statistically significant concentrations greater than or equal to the GSL or outside
the GSL range for pH (i.e., categorized as ‘Red’ in Table E.3-3) are summarized in Table E.3-4.

Table E.3-4 — Summary of Statistically Significant Concentrations Greater than or Equal to
Groundwater Screening Levels

CCR Rule Appendix llI CCR Rule Appendix IV TDEC Appendix |
Well Well Total
Location Boron | Chloride | pH | Sulfate | Dissolved | Arsenic | Cobalt | Lithium | Molybdenum Nickel
Solids
B-9 - - X - - - - - - -
Background JOF-101 n n X . . . . . n .
B-13 - X X - X - - - - -
. JOF-109 - - X - - - - - - -
Upgradient JOF-112 » n X n n . X . n .
JOF-119 - - X - - - - - = -
10-AP1 X - X - - - - - = -
. 10-AP3 X - X X X - X - - -
Active Ash TJoF108 | x - X - - - X - - X
JOF-104 - - X - - - - - - -
JOF-118 - - X - - - X - - -
Ash JOF-110 - - X - - - - - - -
Disposal
Area 1 JOF-111 X - X X X - - - -
Former JOF-113 X - X X X - - X X -
Coal Yard JOF-114 X - X X X - X X - -
JOF-117 - - - - - X X - - -
89-B10 - - X - - - - - - -
99-B20A - - X - - - - - - -
DuPont B-11 - - X - - - - - - -
Road B-12 - X X - X - - - - -
Dredge Cell | JOF-105 - X X - X - - - - -
JOF-106 - - X - - - - - - -
JOF-107 - - X - - - - - - -
South Rail B-6R X . X X . - - - . -
Loop Area 4 B-8R - - X - - - - - - -
JOF-102 - - X - - - - - - -

Notes: Well-constituent pairs with CCR Parameters at statistically significant concentrations greater than or equal to the GSL for
constituents other than pH or outside the GSL range for pH are identified with an ‘X’ and highlighted gray. Dash (-) indicates the
absence of a statistically significant concentration greater than or equal to the GSL or outside the GSL range for pH for that well-

constituen

t pair.
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
Parameter Frequen'cy of RarTge o.f : % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: B-9
CCR Rule Appendix Il Parameters
Boron 3/37 (5.2 - 200) 91.9% 5.57 15.8 5.95 2.488 7.81 80
Calcium 36/37 (6540 - 6540) 2.7% 5,070 6,520 5,804 310.2 5,830 6,488
Chloride 37/37 - 0.0% 3,250 6,340 4,683 881.2 4,560 6,154
Fluoride” (also Appendix IV) 29/40 (33-100) 27.5% 28.2 99.9 48.81 18.83 46.25 100
pH 40/40 - 0.0% 5.02 6.07 5.607 0.243 5.63 5.912
Sulfate 24/37 (380 - 5000) 35.1% 498 2,310 608.1 3145 562 1,262
TDS 36/37 (10,000 - 10,000) 2.7% 22,900 71,000 41,654 12,657 41,000 61,200
CCR Rule Appendix IV Parameters
Antimony 0/39 (0.378-2) 100.0% - - - - 1 2
Arsenic 7/39 (0.118 - 2.2) 82.1% 0.225 0.337 0.206 0.092 0.377 2
Barium 36/39 (9.71-10) 7.7% 6.5 18.4 8.471 1.887 8.18 10.51
Beryllium 0/39 (0.057 - 2) 100.0% - - - - 0.182 2
Cadmium 0/39 (0.0781-1) 100.0% - - - - 0.152 1
Chromium 6/39 (0.339-3) 84.6% 0.476 2.02 0.602 0.403 2 3
Cobalt 6/39 (0.075-2) 84.6% 0.094 0.369 0.102 0.0608 0.3 2
Lead 4/39 (0.0675 - 2) 89.7% 0.112 0.811 0.132 0.171 0.5 2
Lithium 1/36 (1.29-15) 97.2% 6.84 6.84 1.449 0.925 3 6.525
Mercury 0/39 (0.0521-0.2) 100.0% - - - - 0.067 0.2
Molybdenum 1/36 (0.2-5) 97.2% 0.93 0.93 0.222 0.125 0.54 5
Radium-226+228 6/36 (0-1.572) 83.3% 0 0.682 0.084 0.189 0.34 0.798
Selenium 1/39 (0.348 - 5) 97.4% 1.28 1.28 0.406 0.226 1.5 2.858
Thallium 0/39 (0.036 - 2) 100.0% - - - - 0.148 1.1
TDEC Appendix | Parameters
Copper 2/39 (0.3-5) 94.9% 0.454 1.36 0.347 0.195 1.04 5
Nickel 8/39 (0.271 - 3.06) 79.5% 0.277 2.23 0.396 0.339 0.6 2.023
Silver 0/24 (0.121-2) 100.0% - - - - 0.3 2
Vanadium 1/24 (0.899 - 10.7) 95.8% 2.69 2.69 1.155 0.627 3.3 5.272
Zinc 6/24 (3.22-25) 75.0% 3.37 11.9 4.222 2.396 3.885 25
Well: JOF-101
CCR Rule Appendix Il Parameters
Boron 3/37 (5.2-80) 91.9% 5.49 11.2 5.594 1.256 7.81 80
Calcium 36/37 (3,210 - 3,210) 2.7% 2,720 3,730 3,294 274.2 3,260 3,664
Chloride 37/37 - 0.0% 3,000 6,750 4,334 615.9 4,420 4,794
Fluoride” (also Appendix IV) 16/37 (26.3 - 100) 56.8% 26.3 97 35.2 15.73 33 100
pH 37/37 - 0.0% 4.6 5.97 5.367 0.359 5.4 5.89
Sulfate 32/37 (790 - 1440) 13.5% 636 4,280 1,004 621 863 1,766
TDS 37/37 - 0.0% 17,100 73,000 34,068 11,232 33,000 50,000
CCR Rule Appendix IV Parameters
Antimony 0/36 (0.052 - 2) 100.0% - - - - 1 2
Arsenic 4/36 (0.118 - 2.3) 88.9% 0.233 2.24 0.213 0.357 0.371 2.06
Barium 31/36 (5.24 - 10) 13.9% 4.4 7.84 5.545 0.889 5.535 10
Beryllium 0/36 (0.057 - 1) 100.0% - - - - 0.169 1
Cadmium 0/36 (0.0781-1) 100.0% - - - - 0.139 1
Chromium 0/36 (0.339-3) 100.0% - - - - 1.885 3
Cobalt 22/36 (0.3-1.6) 38.9% 0.236 2.3 0.767 0.656 0.585 2.203
Lead 1/36 (0.0675- 1) 97.2% 0.171 0.171 0.0769 0.0298 0.318 1
Lithium 1/36 (1.19-5.78) 97.2% 6.52 6.52 1.338 0.876 3 5.195
Mercury 0/36 (0.0521-0.2) 100.0% - - - - 0.067 0.2
Molybdenum 0/36 (0.2-5) 100.0% - - - - 0.534 5
Radium-226+228 10/36 (0.121-1.195) 72.2% 0.178 1.699 0.328 0.383 0.396 1.262
Selenium 0/36 (0.348 - 5) 100.0% - - - - 15 5
Thallium 0/36 (0.036 - 1) 100.0% - - - - 0.138 1
TDEC Appendix | Parameters
Copper 3/36 (0.3-2) 91.7% 0.347 0.674 0.335 0.0912 0.868 2
Nickel 17/36 (0.336 - 1.64) 52.8% 0.413 1.39 0.675 0.311 0.756 1.345
Silver 0/20 (0.121-1) 100.0% - - - - 0.3 1
Vanadium 1/20 (0.899 - 11.3) 95.0% 3.22 3.22 1.231 0.812 33 8.26
Zinc 7/20 (3.22-5.4) 65.0% 3.33 32 5.171 6.225 3.935 7.376
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects

Parameter Frequen'cy of RarTge o.f : % Non Detect Only

Detection | Reporting Limits Minimum Maximum Standard h . th )

Detect Detect Mean Deviation 50" Percentile|95" Percentile

Well: B-13
CCR Rule Appendix Il Parameters
Boron 8/18 (30.3 - 200) 55.6% 26.4 102 41.75 17.58 80 116.7
Calcium 18/18 - 0.0% 214,000 362,000 297,667 43,126 310,000 356,900
Chloride 18/18 - 0.0% 619,000 1,070,000 901,389 112,711 905,500 1,036,000
Fluoride” (also Appendix IV) 4/17 (33 -500) 76.5% 36.9 55.1 38.93 7.552 100 500
pH 16/16 - 0.0% 4.49 5 4.758 0.117 4.74 4.925
Sulfate 18/18 . 0.0% 38,100 59,000 45,139 5,234 43,600 53,135
TDS 18/18 - 0.0% 1,150,000 2,550,000 1,776,111 358,545 1,685,000 2,329,000
CCR Rule Appendix IV Parameters
Antimony 0/17 (0.378-2) 100.0% - - - - 1 2
Arsenic 4/17 (0.323-2) 76.5% 0.542 3.62 0.843 0.929 2 2.628
Barium 17/17 . 0.0% 469 1050 641.1 154.9 570 880.4
Beryllium 3/17 (0.182-2) 82.4% 0.187 0.229 0.192 0.015 0.229 2
Cadmium 17/17 . 0.0% 1.57 2.6 2.018 0.299 2.04 2.448
Chromium 3/17 (1.53-3.13) 82.4% 3.23 5.58 1.994 1.089 3 4.044
Cobalt 17/17 . 0.0% 1.53 5.16 2.805 0.905 2.83 4.04
Lead 2/17 (0.128-2) 88.2% 0.435 12.1 0.977 2.785 0.5 4.02
Lithium 17/18 (5-5) 5.6% 5.57 16 9.15 2.363 8.965 13.2
Mercury 9/17 (0.101-0.2) 47.1% 0.12 0.458 0.207 0.117 0.2 0.417
Molybdenum 0/18 (0.2-5) 100.0% - - - - 2.805 5
Radium-226+228 17/17 - 0.0% 3.037 7.27 5.936 1.196 6.16 7.23
Selenium 2/17 (1.5-5) 88.2% 2.07 2.23 1.608 0.244 2 5
Thallium 1/17 (0.128 - 2) 94.1% 0.236 0.236 0.182 0.054 0.6 2
TDEC Appendix | Parameters
Copper 9/17 (0.3-5) 47.1% 0.38 29.6 2.38 6.825 0.966 9.92
Nickel 17/17 - 0.0% 9.34 22.2 15.1 3.619 145 20.36
Silver 0/17 (0.121-2) 100.0% - - - - 0.3 2
Vanadium 1/17 (0.899 - 5) 94.1% 1.09 1.09 0.947 0.0827 33 5
Zinc 15/17 (24.5 - 55.5) 11.8% 21 42.1 29.68 6.34 30.6 44.78
Well: JOF-109
CCR Rule Appendix Il Parameters
Boron 10/10 - 0.0% 64.1 131 82.67 219 75.85 122
Calcium 10/10 - 0.0% 16,000 30,200 19,120 4,297 17,850 26,600
Chloride 10/10 - 0.0% 38,600 86,200 49,190 14,848 42,100 74,410
Fluoride® (also Appendix IV) 9/10 (33-33) 10.0% 40.8 158 98.82 35.22 103.5 141.8
pH 10/10 - 0.0% 4.79 5.91 5.244 0.37 5.15 5.802
Sulfate 10/10 - 0.0% 3,500 7,560 4,645 1,326 4,170 6,948
TDS 10/10 - 0.0% 87,100 281,000 149,000 61,334 132,000 245,000
CCR Rule Appendix IV Parameters
Antimony 0/10 (0.378-1) 100.0% - - - - 1 1
Arsenic 1/10 (2-2) 90.0% 0.328 0.328 0.328 0 2 2
Barium 10/10 - 0.0% 13.9 264 16.74 3.727 15.4 23.03
Beryllium 10/10 - 0.0% 0.3 0.534 0.368 0.0682 0.355 0.476
Cadmium 1/10 (0.3-0.322) 90.0% 0.316 0.316 0.302 0.00503 0.3 0.319
Chromium 1/10 (3-3) 90.0% 1.63 1.63 1.63 0 3 3
Cobalt 4/10 (0.3-0.3) 60.0% 0.415 2.56 0.581 0.666 0.3 1.665
Lead 1/10 (0.5-0.5) 90.0% 0.172 0.172 0.172 0 0.5 0.5
Lithium 0/10 (3-3.39) 100.0% - - - - 3 3.215
Mercury 2/10 (0.067 - 0.125) 80.0% 0.078 0.142 0.0762 0.0223 0.0725 0.134
Molybdenum 0/10 (0.2-0.61) 100.0% - - - - 0.2 0.453
Radium-226+228 7/10 (0.711-1.101) 30.0% 0.765 3.188 1.384 0.78 1.192 2.712
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 1/10 (0.6 -0.6) 90.0% 0.17 0.17 0.17 0 0.6 0.6
TDEC Appendix | Parameters
Copper 8/10 (0.873 - 0.939) 20.0% 0.91 1.48 1.055 0.178 1.03 1.377
Nickel 10/10 - 0.0% 19.5 36.2 24.15 5.152 22.45 32.33
Silver 0/10 (0.177 - 0.3) 100.0% - - - - 0.3 0.3
Vanadium 1/10 (3.3-5.49) 90.0% 13 13 13 0 33 4.505
Zinc 10/10 - 0.0% 45.7 71.4 51.7 7.825 48.7 65.33
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
parameter Frequen.cy of Rarfge o.f | % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: JOF-112
CCR Rule Appendix Il Parameters
Boron 10/10 - 0.0% 31 56.6 38.41 6.947 36.55 49.22
Calcium 10/10 - 0.0% 26,900 37,000 31,440 2,975 31,000 35,920
Chloride 10/10 - 0.0% 31,600 73,200 42,600 13,852 36,950 67,080
Fluoride® (also Appendix IV) 10/10 - 0.0% 375 496 422.1 39.87 431.5 476.2
pH 10/10 - 0.0% 5.6 6.29 6.058 0.219 6.105 6.281
Sulfate 10/10 . 0.0% 33,400 65,300 54,420 9,252 56,800 64,130
TDS 10/10 - 0.0% 201,000 279,000 240,000 25,486 237,000 274,050
CCR Rule Appendix IV Parameters
Antimony 0/10 (0.378-1) 100.0% - - - - 1 1
Arsenic 1/10 (2-2) 90.0% 0.579 0.579 0.579 0 2 2
Barium 10/10 . 0.0% 51.5 88.3 64.3 12.57 59.85 87.27
Beryllium 0/10 (0.2-0.223) 100.0% - - - - 0.2 0.213
Cadmium 9/10 (1.38-1.38) 10.0% 0.357 14 0.703 0.329 0.564 1.391
Chromium 1/10 (3-3) 90.0% 2.15 2.15 2.15 0 3 3
Cobalt 10/10 . 0.0% 84.5 116 104 9.14 105 114.2
Lead 0/10 (0.128 - 0.5) 100.0% - - - - 0.5 0.5
Lithium 1/10 (3-3) 90.0% 3.8 3.8 3.08 0.24 3 3.44
Mercury 0/10 (0.067 - 0.101) 100.0% - - - - 0.067 0.0857
Molybdenum 7/10 (0.595 - 0.763) 30.0% 0.441 0.965 0.676 0.188 0.753 0.946
Radium-226+228 10/10 - 0.0% 2.515 5.61 3.598 0.85 3.457 4.908
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 1/10 (0.493 - 0.6) 90.0% 0.676 0.676 0.511 0.0549 0.6 0.642
TDEC Appendix | Parameters
Copper 2/10 (0.3-0.3) 80.0% 0.532 0.637 0.357 0.116 0.3 0.59
Nickel 10/10 - 0.0% 6.92 10.4 8.881 1.02 8.87 10.36
Silver 0/10 (0.177-0.3) 100.0% - - - - 0.3 0.3
Vanadium 1/10 (3.3-3.3) 90.0% 131 131 131 0 33 33
Zinc 7/10 (12.4-17.2) 30.0% 10.7 16.3 12.93 1.691 13.15 16.8
Well: JOF-119
CCR Rule Appendix Il Parameters
Boron 9/10 (38.6 - 38.6) 10.0% 209 40.2 30.17 5.898 30 39.48
Calcium 10/10 - 0.0% 20,700 28,200 24,410 2,867 24,900 27,885
Chloride 10/10 - 0.0% 20,400 24,800 21,840 1,293 21,550 23,945
Fluoride® (also Appendix IV) 10/10 - 0.0% 719 421 369.1 106.6 409 420.6
pH 10/10 - 0.0% 5.83 6.51 6.197 0.212 6.21 6.506
Sulfate 10/10 - 0.0% 19,700 65,600 40,200 14,122 37,950 60,290
TDS 10/10 - 0.0% 154,000 247,000 210,100 33,719 216,500 246,550
CCR Rule Appendix IV Parameters
Antimony 1/10 (0.378-1) 90.0% 1.56 1.56 0.496 0.355 1 1.308
Arsenic 6/10 (2-3.77) 40.0% 1.36 3.27 2.208 0.813 2.415 3.545
Barium 10/10 - 0.0% 29.1 41 36.49 4.053 37.2 40.73
Beryllium 0/10 (0.182-0.2) 100.0% - - - - 0.2 0.2
Cadmium 0/10 (0.125-0.3) 100.0% - - - - 0.3 0.3
Chromium 0/10 (1.53-3) 100.0% - - - - 3 3
Cobalt 10/10 - 0.0% 0.723 3.04 2.007 0.693 2.035 3.022
Lead 0/10 (0.128 - 0.5) 100.0% - - - - 0.5 0.5
Lithium 0/10 (3-3.39) 100.0% - - - - 3 3.215
Mercury 0/10 (0.067 - 0.101) 100.0% - - - - 0.067 0.101
Molybdenum 5/10 (0.543 - 0.789) 50.0% 0.296 0.721 0.416 0.127 0.577 0.76
Radium-226+228 0/10 (0.0515 - 0.946) 100.0% - - - - 0.568 0.9
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 0/10 (0.148 - 0.6) 100.0% - - - - 0.6 0.6
TDEC Appendix | Parameters
Copper 1/10 (0.3-0.627) 90.0% 0.41 0.41 0.312 0.0346 0.3 0.529
Nickel 10/10 - 0.0% 1.29 2.79 1.964 0.478 1.925 2.646
Silver 0/10 (0.177 - 0.3) 100.0% - - - - 0.3 0.3
Vanadium 1/10 (3.3-3.83) 90.0% 0.999 0.999 0.999 0 33 3.592
Zinc 2/10 (3.3-6.82) 80.0% 3.63 4.52 3.501 0.402 3.465 6.042
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
Parameter Frequen'cy of RarTge o.f : % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: 10-AP1
CCR Rule Appendix Il Parameters
Boron 37/37 - 0.0% 5,170 10,700 8,271 1,127 8,460 9,716
Calcium 37/37 - 0.0% 77,100 108,000 95,614 6,676 95,900 107,000
Chloride 37/37 - 0.0% 16,600 27,300 22,932 2,472 23,200 25,940
Fluoride” (also Appendix IV) 37/39 (92.1-118) 5.1% 96.9 257 157.1 39.62 151 231.3
pH 36/36 - 0.0% 5.13 5.6 5.361 0.0935 5.365 5.51
Sulfate 37/37 . 0.0% 247,000 345,000 279,703 18,566 277,000 306,000
TDS 37/37 - 0.0% 479,000 571,000 522,432 23,721 523,000 559,000
CCR Rule Appendix IV Parameters
Antimony 0/38 (0.0213-2) 100.0% - - - - 1 2
Arsenic 17/38 (0.451 - 2.95) 55.3% 0.43 217 0.814 0.326 1.06 2.026
Barium 37/38 (0.27-0.27) 2.6% 235 34.8 28.1 5.101 28.8 32.38
Beryllium 5/38 (0.057 - 2) 86.8% 0.057 0.214 0.0778 0.0354 0.2 2
Cadmium 32/38 (0.57-1.07) 15.8% 0.223 5.14 1.103 0.859 0.943 2.451
Chromium 3/38 (0.339-3) 92.1% 0.539 0.79 0.42 0.147 2 3
Cobalt 38/38 . 0.0% 2.46 5.39 3.968 0.606 3.945 5.003
Lead 5/38 (0.094 - 2) 86.8% 0.101 0.576 0.135 0.102 0.365 2
Lithium 26/36 (5.4-15) 27.8% 3.49 7.67 5.291 0.886 5.515 9.535
Mercury 0/38 (0.0521-0.2) 100.0% - - - - 0.067 0.2
Molybdenum 0/36 (0.2-5) 100.0% - - - - 0.534 5
Radium-226+228 6/36 (0-1.217) 83.3% 0.152 1.374 0.147 0.282 0.344 1.182
Selenium 0/38 (0.348 - 5) 100.0% - - - - 1.5 2.977
Thallium 0/38 (0.036 - 2) 100.0% - - - - 0.148 1
TDEC Appendix | Parameters
Copper 9/38 (0.3-5) 76.3% 0.301 0.895 0.426 0.162 1.04 5
Nickel 38/38 - 0.0% 26.5 48.3 36.53 4.413 36.55 42.24
Silver 0/23 (0.121-2) 100.0% - - - - 0.3 2
Vanadium 3/23 (1-5) 87.0% 1.08 2.94 1.423 0.654 33 5
Zinc 18/23 (19.3-25) 21.7% 19.4 45.8 23.85 5.141 233 27.42
Well: 10-AP3
CCR Rule Appendix Il Parameters
Boron 37/37 - 0.0% 4,740 7,480 5,746 654 5,680 6,928
Calcium 37/37 - 0.0% 140,000 218,000 172,135 19,338 174,000 205,400
Chloride 37/37 - 0.0% 21,500 37,200 28,522 3,014 28,800 32,640
Fluoride” (also Appendix IV) 30/39 (26.3 - 100) 23.1% 35.8 128 63.97 27.47 64.9 120.7
pH 37/37 - 0.0% 4.77 5.27 4.982 0.0977 4.97 5.132
Sulfate 37/37 - 0.0% 406,000 752,000 548,378 71,381 540,000 643,200
TDS 37/37 - 0.0% 696,000 1,030,000 888,135 90,955 894,000 1,004,000
CCR Rule Appendix IV Parameters
Antimony 0/38 (0.0213 - 2) 100.0% - - - - 1 2
Arsenic 18/38 (0.563 - 3.65) 52.6% 0.254 2.46 0.731 0.497 0.938 2.273
Barium 37/38 (18- 18) 2.6% 14 19.5 15.76 1.268 15.6 18.08
Beryllium 8/38 (0.104-2) 78.9% 0.057 0.192 0.103 0.0423 0.196 2
Cadmium 38/38 - 0.0% 2.67 10.6 4.865 1.381 4.535 7.728
Chromium 1/38 (0.339-3) 97.4% 0.462 0.462 0.35 0.0354 1.91 3
Cobalt 38/38 - 0.0% 26.1 453 34.92 4.276 34.6 41.82
Lead 5/38 (0.094 - 2) 86.8% 0.098 0.249 0.125 0.0487 0.318 2
Lithium 21/36 (2.56 - 15) 41.7% 3 5.29 3.402 0.692 3.425 7.808
Mercury 1/38 (0.0521-0.2) 97.4% 0.0669 0.0669 0.053 0.00358 0.067 0.2
Molybdenum 0/36 (0.2-5) 100.0% - - - - 0.593 5
Radium-226+228 9/36 (0.0897 - 1.983) 75.0% 0.144 1.24 0.287 0.284 0.544 1.152
Selenium 2/38 (0.813-5) 94.7% 0.454 2.42 0.512 0.332 15 2.977
Thallium 10/38 (0.0531-2) 73.7% 0.051 0.123 0.079 0.0254 0.162 1
TDEC Appendix | Parameters
Copper 11/38 (0.3-5) 71.1% 0.315 1.24 0.483 0.287 1.04 5
Nickel 38/38 - 0.0% 71.8 114 87.46 10.67 86.85 104.2
Silver 0/23 (0.121-2) 100.0% - - - - 0.3 2
Vanadium 2/23 (0.899 - 5) 91.3% 1.02 19 1.077 0.34 33 5
Zinc 21/23 (60.7 - 62.3) 8.7% 51.6 77 63.23 7.01 62.6 75.8
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
Parameter Frequen'cy of RarTge o.f : % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: JOF-103
CCR Rule Appendix Il Parameters
Boron 36/36 - 0.0% 5,930 9,660 7,515 840.3 7,420 8,915
Calcium 36/36 - 0.0% 56,400 69,500 62,461 3,329 62,150 67,875
Chloride 36/36 - 0.0% 19,600 35,100 29,161 3,412 30,150 31,950
Fluoride” (also Appendix IV) 36/36 - 0.0% 497 861 625.4 95.7 604.5 805.5
pH 36/36 - 0.0% 4.68 5.63 5.079 0.18 5.065 5.335
Sulfate 36/36 . 0.0% 165,000 231,000 209,917 14,637 210,500 228,500
TDS 36/36 - 0.0% 359,000 471,000 430,417 21,722 431,000 460,000
CCR Rule Appendix IV Parameters
Antimony 5/35 (0.041-2.1) 85.7% 0.435 1.85 0.334 0.387 1 2
Arsenic 15/35 (0.323-2.8) 57.1% 0.489 2.78 0.67 0.385 0.756 2.234
Barium 33/35 (30.4-34.7) 5.7% 27.8 42 31.23 3.004 30.7 36.18
Beryllium 27/35 (0.131 - 1.36) 22.9% 0.147 0.627 0.261 0.0937 0.281 1
Cadmium 35/35 . 0.0% 23 12.7 4.231 2.59 3.13 11.25
Chromium 1/35 (0.339 - 15) 97.1% 0.523 0.523 0.356 0.0529 1.84 3
Cobalt 35/35 . 0.0% 435 67.9 54.55 6.016 535 66.09
Lead 2/35 (0.094 - 1.2) 94.3% 0.098 0.457 0.114 0.0809 0.318 1
Lithium 28/35 (11.4 - 15) 20.0% 8.88 106 13.53 15.88 11 15
Mercury 1/35 (0.0521-0.2) 97.1% 0.0693 0.0693 0.0527 0.00325 0.067 0.131
Molybdenum 3/35 (0.2-5) 91.4% 0.749 0.805 0.258 0.175 0.474 2431
Radium-226+228 5/35 (0-1.215) 85.7% 0.115 1.496 0.159 0.273 0.417 1.097
Selenium 0/35 (0.348-5) 100.0% - - - - 1.5 3.334
Thallium 2/35 (0.036 - 2.29) 94.3% 0.101 1.08 0.0706 0.176 0.148 1.024
TDEC Appendix | Parameters
Copper 13/35 (0.627 - 2) 62.9% 0.553 249 0.859 0.43 1.28 2
Nickel 35/35 - 0.0% 99.8 143 118.7 9.557 118 136.3
Silver 0/20 (0.121-1) 100.0% - - - - 0.3 1
Vanadium 2/20 (0.991 - 16.5) 90.0% 1.48 1.98 1.272 0.359 33 3.96
Zinc 19/20 (110 - 110) 5.0% 85.5 102 94.38 4.442 95.4 102.4
Well: JOF-104
CCR Rule Appendix Il Parameters
Boron 36/36 - 0.0% 2,510 4,650 3,497 440 3,460 4,200
Calcium 36/36 - 0.0% 57,400 79,100 67,439 4,863 66,700 75,450
Chloride 36/36 - 0.0% 13,900 23,000 17,111 1,799 17,300 19,175
Fluoride" (also Appendix IV) 36/36 - 0.0% 200 432 280.6 46.29 272 341
pH 36/36 - 0.0% 5.19 5.7 5.366 0.101 5.36 5.51
Sulfate 36/36 - 0.0% 246,000 306,000 274,278 15,328 273,000 299,250
TDS 36/36 - 0.0% 421,000 547,000 480,778 28,403 485,500 518,000
CCR Rule Appendix IV Parameters
Antimony 2/35 (0.025-2) 94.3% 0.893 7.96 0.317 1.331 1 2
Arsenic 16/35 (0.627 - 2.83) 54.3% 0.506 1.22 0.747 0.169 0.982 2
Barium 34/35 (28.6 - 28.6) 2.9% 223 38.1 30.38 4.396 31.2 36.81
Beryllium 2/35 (0.057 - 1) 94.3% 0.067 0.071 0.0618 0.00601 0.155 0.44
Cadmium 20/35 (0.152- 1) 42.9% 0.116 0.802 0.237 0.127 0.3 0.861
Chromium 0/35 (0.339-3) 100.0% - - - - 1.53 3
Cobalt 35/35 - 0.0% 0.529 2.55 1.209 0.518 1.19 2.034
Lead 0/35 (0.0675 - 1) 100.0% - - - - 0.318 0.65
Lithium 24/35 (3-9.84) 31.4% 2,57 5.39 3.607 0.778 3.54 6.193
Mercury 0/35 (0.0521-0.2) 100.0% - - - - 0.067 0.135
Molybdenum 0/35 (0.2-5) 100.0% - - - - 0.593 2,111
Radium-226+228 6/35 (0.133-1.292) 82.9% 0.21 1.419 0.237 0.242 0.383 1.031
Selenium 1/35 (0.348 - 5) 97.1% 1.77 1.77 0.41 0.29 15 3.334
Thallium 0/35 (0.036 - 1) 100.0% - - - - 0.128 0.72
TDEC Appendix | Parameters
Copper 2/35 (03-2) 94.3% 0.719 1.08 0.356 0.178 1.04 1.93
Nickel 35/35 - 0.0% 4.4 10.9 6.23 1.506 571 9.123
Silver 0/20 (0.121-1) 100.0% - - - - 0.3 1
Vanadium 2/20 (0.899 - 3.3) 90.0% 1.11 1.91 1.104 0.342 33 33
Zinc 16/20 (7.35-15.6) 20.0% 3.86 16.4 6.743 2.903 6.57 15.64
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
parameter Frequen.cy of Rarfge o.f | % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: JOF-118
CCR Rule Appendix Il Parameters
Boron 10/10 - 0.0% 57.3 924 205.5 288.8 71.2 740.9
Calcium 10/10 - 0.0% 29,900 169,000 57,600 42,295 40,150 126,565
Chloride 10/10 - 0.0% 9,760 18,800 12,926 2,548 12,700 16,730
Fluoride” (also Appendix IV) 10/10 - 0.0% 81.8 522 391.5 124.3 398.5 511.2
pH 10/10 - 0.0% 5.47 5.92 5.68 0.147 5.67 5.898
Sulfate 10/10 . 0.0% 81,000 786,000 225,670 214,764 123,500 579,000
TDS 10/10 - 0.0% 190,000 1,270,000 412,300 323,915 272,500 935,650
CCR Rule Appendix IV Parameters
Antimony 0/10 (0.378-1) 100.0% - - - - 1 1
Arsenic 6/10 (2-3.11) 40.0% 13 4.23 2.183 0.939 242 3.726
Barium 10/10 . 0.0% 20 373 26.08 5.447 24.25 34.87
Beryllium 0/10 (0.182-0.2) 100.0% - - - - 0.2 0.2
Cadmium 1/10 (0.125-0.3) 90.0% 0.382 0.382 0.151 0.0771 0.3 0.345
Chromium 1/10 (3-3) 90.0% 1.58 1.58 1.58 0 3 3
Cobalt 10/10 . 0.0% 1.86 435 9.801 13.35 3.06 33.96
Lead 0/10 (0.128 - 0.5) 100.0% - - - - 0.5 0.5
Lithium 3/10 (3-3.39) 70.0% 3.46 8.12 3.826 1.637 3 7.022
Mercury 0/10 (0.067 - 0.101) 100.0% - - - - 0.067 0.0898
Molybdenum 3/10 (0.2-0.61) 70.0% 0.21 0.344 0.224 0.0443 0.26 0.49
Radium-226+228 0/10 (0.23 - 1.544) 100.0% - - - - 0.525 1.528
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 0/10 (0.148 - 0.6) 100.0% - - - - 0.6 0.6
TDEC Appendix | Parameters
Copper 2/10 (0.3-0.627) 80.0% 0.353 0.49 0.327 0.06 0.3 0.565
Nickel 9/10 (8.03 - 8.03) 10.0% 7.12 43.4 18.06 12.61 12.1 40.97
Silver 0/10 (0.177-0.3) 100.0% - - - - 0.3 0.3
Vanadium 1/10 (3.3-3.3) 90.0% 1.33 1.33 1.33 0 3.3 3.3
Zinc 6/10 (5.5-10.8) 40.0% 4.56 20.6 9.909 6.411 9.905 19.84
Well: JOF-110
CCR Rule Appendix Il Parameters
Boron 10/10 - 0.0% 1,290 1,670 1,454 108 1,460 1,607
Calcium 10/10 - 0.0% 17,000 19,300 18,520 873 18,850 19,300
Chloride 10/10 - 0.0% 48,400 61,400 52,990 4,584 51,600 60,410
Fluoride” (also Appendix IV) 10/10 - 0.0% 376 565 440.3 58.52 428 543.9
pH 10/10 - 0.0% 4.92 5.85 5.39 0.283 5.44 5.805
Sulfate 10/10 - 0.0% 23,800 27,500 25,610 1,130 25,450 27,410
TDS 10/10 - 0.0% 180,000 242,000 201,800 18,648 201,000 232,100
CCR Rule Appendix IV Parameters
Antimony 2/10 (0.378-1) 80.0% 1.21 14 0.563 0.373 1 1.315
Arsenic 5/10 (2-2) 50.0% 2.07 3.75 2.495 0.716 2.035 3.678
Barium 10/10 - 0.0% 63.8 76 69.28 4.033 69.1 75.6
Beryllium 1/10 (0.182-0.2) 90.0% 0.725 0.725 0.236 0.163 0.2 0.489
Cadmium 1/10 (0.125-0.3) 90.0% 0.481 0.481 0.161 0.107 0.3 0.4
Chromium 1/10 (3-3) 90.0% 2.98 2.98 2.98 0 3 3
Cobalt 10/10 - 0.0% 2.16 5.47 3.216 1.053 2.865 5.007
Lead 2/10 (0.5-0.5) 80.0% 0.284 2.41 0.497 0.638 0.5 1.551
Lithium 3/10 (3-12.9) 70.0% 3 3.97 3.113 0.303 3 8.881
Mercury 0/10 (0.067 - 0.101) 100.0% - - - - 0.067 0.0889
Molybdenum 4/10 (0.2-1.37) 60.0% 0.205 0.261 0.222 0.0233 0.253 1.028
Radium-226+228 0/10 (0.0258 - 1.278) 100.0% - - - - 0.54 1.237
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 0/10 (0.148 - 0.6) 100.0% - - - - 0.6 0.6
TDEC Appendix | Parameters
Copper 1/10 (0.3-0.627) 90.0% 0.745 0.745 0.345 0.134 0.324 0.692
Nickel 10/10 - 0.0% 7.9 9.63 8.803 0.499 8.82 9.486
Silver 0/10 (0.177 - 0.3) 100.0% - - - - 0.3 0.3
Vanadium 2/10 (3.3-10.1) 80.0% 2.42 9.63 3.221 2.266 33 9.889
Zinc 6/10 (6.21-13.8) 40.0% 5.29 7.63 6.412 0.96 7.435 13.53
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects

Parameter Frequen'cy of RarTge o.f : % Non Detect Only

Detection | Reporting Limits Minimum Maximum Standard h . th )

Detect Detect Mean Deviation 50" Percentile|95" Percentile

Well: JOF-111
CCR Rule Appendix Il Parameters
Boron 10/10 - 0.0% 4,450 7,280 5,326 778.4 5,225 6,506
Calcium 10/10 - 0.0% 419,000 551,000 468,700 38,024 462,500 528,950
Chloride 10/10 - 0.0% 146,000 736,000 468,900 175,689 473,000 694,150
Fluoride® (also Appendix IV) 10/10 - 0.0% 143 386 2123 72.04 187.5 3343
pH 10/10 - 0.0% 5.42 6.71 6.109 0.373 6.125 6.58
Sulfate 10/10 . 0.0% 783,000 1,580,000 1,095,100 240,368 1,040,000 1,494,500
TDS 10/10 - 0.0% 2,090,000 2,770,000 2,455,000 224,858 2,535,000 2,711,500
CCR Rule Appendix IV Parameters
Antimony 0/10 (0.378-1) 100.0% - - - - 1 1
Arsenic 10/10 - 0.0% 3.02 51.6 17.87 15.57 12 44.22
Barium 10/10 . 0.0% 245 49 38.69 8.167 40.55 48.69
Beryllium 2/10 (0.182-0.2) 80.0% 0.31 0.352 0.212 0.0603 0.2 0.333
Cadmium 2/10 (0.3-0.3) 80.0% 0.179 0.418 0.203 0.0717 0.3 0.365
Chromium 1/10 (3-3) 90.0% 2.84 2.84 2.84 0 3 3
Cobalt 10/10 . 0.0% 13.7 218 118 71.52 111 2113
Lead 0/10 (0.128 - 0.5) 100.0% - - - - 0.5 0.5
Lithium 10/10 . 0.0% 31 106 34.3 31.06 30.5 83.37
Mercury 0/10 (0.067 - 0.101) 100.0% - - - - 0.067 0.0857
Molybdenum 10/10 - 0.0% 9.66 96.1 45.26 25.94 439 87.6
Radium-226+228 9/10 (1.238-1.238) 10.0% 1.321 2.78 1.873 0.515 1.722 2.704
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 1/10 (0.6-0.6) 90.0% 0.163 0.163 0.163 0 0.6 0.6
TDEC Appendix | Parameters
Copper 1/10 (0.3-0.369) 90.0% 0.787 0.787 0.349 0.146 0.3 0.599
Nickel 10/10 - 0.0% 3.05 57.3 30.65 18.6 29.95 55.59
Silver 0/10 (0.177-0.3) 100.0% - - - - 0.3 0.3
Vanadium 1/10 (3.3-3.3) 90.0% 1.36 1.36 1.36 0 33 33
Zinc 9/10 (3.3-3.3) 10.0% 3.93 111 51.47 34.22 53.35 106.5
Well: JOF-113
CCR Rule Appendix Il Parameters
Boron 10/10 - 0.0% 13,500 18,600 15,640 1,380 15,650 17,475
Calcium 10/10 - 0.0% 500,000 658,000 570,600 43,208 566,500 634,600
Chloride 10/10 - 0.0% 38,800 70,900 61,290 11,890 66,750 70,720
Fluoride” (also Appendix IV) 8/10 (33-330) 20.0% 82.4 642 199 158.1 172.5 501.6
pH 10/10 - 0.0% 5.59 6.02 5.806 0.124 5.8 5.975
Sulfate 10/10 - 0.0% 1,390,000 1,550,000 1,496,000 52,111 1,520,000 1,545,500
TDS 10/10 - 0.0% 2,280,000 2,440,000 2,350,000 50,990 2,335,000 2,422,000
CCR Rule Appendix IV Parameters
Antimony 0/10 (0.378-1) 100.0% - - - - 1 1
Arsenic 7/10 (2-2) 30.0% 1.62 4.16 2.661 0.917 2.92 3.944
Barium 10/10 - 0.0% 211 294 23.7 2.28 23.35 27.15
Beryllium 1/10 (0.182-0.2) 90.0% 0.203 0.203 0.184 0.0063 0.2 0.202
Cadmium 9/10 (1.67 - 1.67) 10.0% 0.535 7.1 2.968 1.994 2.355 6.596
Chromium 1/10 (3-3) 90.0% 2.15 2.15 2.15 0 3 3
Cobalt 10/10 - 0.0% 1.74 7.83 3.101 1.806 2.565 6.062
Lead 0/10 (0.128 - 0.5) 100.0% - - - - 0.5 0.5
Lithium 10/10 - 0.0% 114 156 1259 12.74 122 146.1
Mercury 0/10 (0.067 - 0.104) 100.0% - - - - 0.067 0.103
Molybdenum 10/10 - 0.0% 204 262 2348 19.27 2355 259.3
Radium-226+228 10/10 - 0.0% 2.715 4.77 3.837 0.572 3.899 4.578
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 10/10 - 0.0% 0.758 0.954 0.878 0.0622 0.896 0.945
TDEC Appendix | Parameters
Copper 7/10 (0.3-1.17) 30.0% 0.325 1.36 0.533 0.303 0.449 1.275
Nickel 10/10 - 0.0% 98.9 123 114 6.92 1145 123
Silver 0/10 (0.177 - 0.3) 100.0% - - - - 0.3 0.3
Vanadium 1/10 (3.3-3.3) 90.0% 1.22 1.22 1.22 0 33 33
Zinc 10/10 - 0.0% 173 292 245.1 31.54 246.5 283.5
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects

parameter Frequen.cy of Rarfge o.f | % Non Detect Only

Detection | Reporting Limits Minimum Maximum Standard h . th )

Detect Detect Mean Deviation 50" Percentile|95" Percentile

Well: JOF-114
CCR Rule Appendix Il Parameters
Boron 10/10 - 0.0% 10,700 15,900 11,930 1,473 11,550 14,370
Calcium 10/10 - 0.0% 469,000 629,000 521,900 45,086 511,500 592,550
Chloride 10/10 - 0.0% 192,000 258,000 229,800 24,952 228,500 257,550
Fluoride® (also Appendix IV) 7/10 (33-330) 30.0% 49.6 410 97.55 106.1 64.95 374
pH 10/10 - 0.0% 4.23 5.14 4.631 0.264 4.595 5.068
Sulfate 10/10 . 0.0% 1,800,000 2,130,000 2,032,000 109,727 2,075,000 2,130,000
TDS 10/10 - 0.0% 3,150,000 3,380,000 3,284,000 72,449 3,285,000 3,375,500
CCR Rule Appendix IV Parameters
Antimony 0/10 (0.378-1) 100.0% - - - - 1 1
Arsenic 7/10 (2-2) 30.0% 1.11 4.03 2.288 1.064 2.465 3.747
Barium 10/10 . 0.0% 18.2 24 20.32 1.677 20.35 22.88
Beryllium 10/10 - 0.0% 0.619 11 0.86 0.131 0.852 1.055
Cadmium 4/10 (0.3-0.3) 60.0% 0.307 0.417 0.321 0.0359 0.3 0.385
Chromium 1/10 (3-3) 90.0% 2.84 2.84 2.84 0 3 3
Cobalt 10/10 . 0.0% 55.5 77.3 66.66 7.868 68.45 77.12
Lead 0/10 (0.128 - 0.5) 100.0% - - - - 0.5 0.5
Lithium 10/10 . 0.0% 73 101 82.93 8.654 80.3 97.31
Mercury 0/10 (0.067 - 0.101) 100.0% - - - - 0.067 0.0983
Molybdenum 1/10 (0.2-0.61) 90.0% 0.277 0.277 0.21 0.0255 0.2 0.535
Radium-226+228 10/10 - 0.0% 3.8 5.24 4.378 0.469 4.255 5.083
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 4/10 (0.6-0.6) 60.0% 0.609 0.741 0.622 0.042 0.6 0.694
TDEC Appendix | Parameters
Copper 7/10 (1.24 - 2.82) 30.0% 1.32 2.92 1.714 0.506 1.71 2.875
Nickel 9/10 (17.7-17.7) 10.0% 15 24 18.27 2.865 17.8 23.15
Silver 0/10 (0.177-0.3) 100.0% - - - - 0.3 0.3
Vanadium 1/10 (3.3-3.3) 90.0% 1.46 1.46 1.46 0 33 33
Zinc 10/10 - 0.0% 40.4 70.6 53.81 10.44 51.25 69.43
Well: JOF-117
CCR Rule Appendix Il Parameters
Boron 8/10 (17.8 - 386) 20.0% 10.6 15.6 13.19 1.737 14.25 220.3
Calcium 10/10 - 0.0% 81,900 96,700 90,340 5,348 92,000 96,700
Chloride 10/10 - 0.0% 77,800 94,100 82,850 5,117 81,600 91,310
Fluoride” (also Appendix IV) 10/10 - 0.0% 793 984 876.6 68.22 852.5 978.6
pH 10/10 - 0.0% 6.24 7.18 6.583 0.288 6.495 7.086
Sulfate 9/10 (507 - 507) 10.0% 611 8,680 4,457 2,883 4,640 8,059
TDS 10/10 - 0.0% 403,000 496,000 462,500 27,126 471,500 488,350
CCR Rule Appendix IV Parameters
Antimony 0/10 (0.378-1) 100.0% - - - - 1 1
Arsenic 10/10 - 0.0% 27.6 339 30.46 2.441 30.35 33.41
Barium 10/10 - 0.0% 79.3 95.4 87.98 4.866 89.25 93.87
Beryllium 0/10 (0.182-0.2) 100.0% - - - - 0.2 0.2
Cadmium 0/10 (0.125-0.3) 100.0% - - - - 0.3 0.3
Chromium 0/10 (3-3.1) 100.0% - - - - 3 3.055
Cobalt 10/10 - 0.0% 14.4 25.7 19.52 3.892 20.25 25.03
Lead 0/10 (0.128 - 0.5) 100.0% - - - - 0.5 0.5
Lithium 0/10 (3-12.9) 100.0% - - - - 3 8.445
Mercury 0/10 (0.067 - 0.67) 100.0% - - - - 0.067 0.414
Molybdenum 10/10 - 0.0% 20.8 30.8 26.6 3.453 26.75 30.62
Radium-226+228 9/10 (2.909 - 2.909) 10.0% 2.229 4.254 2.977 0.576 3.029 3.869
Selenium 0/10 (1.5-2) 100.0% - - - - 2 2
Thallium 0/10 (0.148 - 0.6) 100.0% - - - - 0.6 0.6
TDEC Appendix | Parameters
Copper 2/10 (0.3-0.3) 80.0% 0.5 0.697 0.36 0.127 0.3 0.608
Nickel 9/10 (5.26 - 5.26) 10.0% 5.18 10.1 6.237 1.373 5.875 8.687
Silver 0/10 (0.177 - 0.3) 100.0% - - - - 0.3 0.3
Vanadium 1/10 (3.3-3.3) 90.0% 1.18 1.18 1.18 0 33 33
Zinc 1/10 (3.3-4.62) 90.0% 4.04 4.04 3.382 0.233 3.3 4.359
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
parameter Frequen.cy of Rarfge o.f | % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: 89-B10
CCR Rule Appendix Il Parameters
Boron 6/18 (10 - 200) 66.7% 7.29 95.1 15.68 20.03 80 110.8
Calcium 18/18 - 0.0% 4,890 7,570 6,019 590 6,125 6,848
Chloride 18/18 - 0.0% 9,340 24,300 15,419 3,582 15,350 19,710
Fluoride® (also Appendix IV) 8/17 (33 - 100) 52.9% 49.8 76.7 58.24 12.86 76.7 100
pH 16/16 - 0.0% 4.95 5.3 5.181 0.107 5.2 5.3
Sulfate 16/18 (1,000 - 1,000) 11.1% 1,050 6,850 3,061 1,497 3,185 5,159
TDS 17/18 (35,700 - 35,700) 5.6% 39,000 92,000 62,956 16,666 66,000 86,645
CCR Rule Appendix IV Parameters
Antimony 0/17 (0.378-2) 100.0% - - - - 1 2
Arsenic 1/17 (0.323-2.02) 94.1% 0.777 0.777 0.55 0.227 2 2.004
Barium 14/17 (10-10) 17.6% 7.97 25.8 12.33 491 10.4 21.64
Beryllium 0/17 (0.155-2) 100.0% - - - - 0.2 2
Cadmium 2/17 (0.3-1) 88.2% 0.135 0.163 0.149 0.014 0.3 1
Chromium 5/17 (1.53-4.01) 70.6% 2.16 9.11 2.401 1.782 3 5.03
Cobalt 1/17 (0.131-2) 94.1% 0.334 0.334 0.154 0.0638 0.334 2
Lead 3/17 (0.5-2) 82.4% 0.2 0.691 0.305 0.196 0.691 2
Lithium 10/18 (3-15) 44.4% 3.13 9.77 4.435 1.607 5 10.55
Mercury 0/17 (0.067 - 0.2) 100.0% - - - - 0.101 0.2
Molybdenum 0/18 (0.2-5) 100.0% - - - - 2.805 5
Radium-226+228 6/16 (0.255 - 0.692) 62.5% 0.179 1.27 0.346 0.278 0.425 0.837
Selenium 0/17 (1.5-5) 100.0% - - - - 2 5
Thallium 0/17 (0.128 - 2) 100.0% - - - - 0.6 2
TDEC Appendix | Parameters
Copper 2/17 (0.3-5) 88.2% 0.386 0.619 0.358 0.111 0.627 5
Nickel 17/17 - 0.0% 211 6.52 3.533 1.154 3.18 5.584
Silver 0/17 (0.121-2) 100.0% - - - - 0.3 2
Vanadium 4/17 (1-5.89) 76.5% 1.09 3.44 1.404 0.664 33 5.178
Zinc 10/17 (7.49 - 25) 41.2% 6.65 14.9 8.394 2.212 9.43 25
Well: 99-B20A
CCR Rule Appendix Il Parameters
Boron 16/17 (261 - 261) 5.9% 235 475 323.9 69.28 316 462.2
Calcium 17/17 - 0.0% 13,900 23,600 18,135 3,123 18,900 22,560
Chloride 17/17 - 0.0% 47,500 80,800 61,900 10,400 65,300 73,600
Fluoride” (also Appendix IV) 4/13 (26.3 - 100) 69.2% 29.1 47.6 33.66 8.567 43.1 100
pH 16/16 - 0.0% 5.03 5.31 5.202 0.088 5.2 5.303
Sulfate 17/17 - 0.0% 5,720 9,810 7,890 1,162 7,660 9,594
TDS 17/17 - 0.0% 47,100 218,000 152,300 47,854 167,000 211,600
CCR Rule Appendix IV Parameters
Antimony 0/13 (0.378-2) 100.0% - - - - 1 2
Arsenic 1/13 (0.323-2.31) 92.3% 0.535 0.535 0.429 0.106 2 2.124
Barium 13/13 - 0.0% 34.8 64.3 46.24 8.785 46.5 58.72
Beryllium 0/13 (0.155-1) 100.0% - - - - 0.2 1
Cadmium 0/13 (0.125-1) 100.0% - - - - 0.3 1
Chromium 0/13 (1.53-4.19) 100.0% - - - - 3 3.476
Cobalt 3/13 (0.213-0.5) 76.9% 0.399 0.505 0.281 0.111 0.3 0.502
Lead 1/13 (0.128-1) 92.3% 0.389 0.389 0.259 0.131 0.5 1
Lithium 1/17 (3-5) 94.1% 6.83 6.83 3.225 0.901 5 5.366
Mercury 0/13 (0.067 - 0.2) 100.0% - - - - 0.067 0.2
Molybdenum 0/17 (0.2-5) 100.0% - - - - 0.61 5
Radium-226+228 12/16 (0.107 - 0.628) 25.0% 0.156 1.104 0.45 0.314 0.313 0.976
Selenium 0/13 (1.5-5) 100.0% - - - - 2 5
Thallium 0/13 (0.128 - 1) 100.0% - - - - 0.6 1
TDEC Appendix | Parameters
Copper 4/13 (03-2) 69.2% 0.31 2.47 0.486 0.574 0.376 2.188
Nickel 11/13 (1-1.74) 15.4% 0.818 1.73 1.248 0.285 1.28 1.734
Silver 0/13 (0.121-1) 100.0% - - - - 0.3 1
Vanadium 3/13 (0.899 - 6.37) 76.9% 1.6 3.17 1.808 0.993 33 4.528
Zinc 5/13 (3.3-7.31) 61.5% 3.23 5.53 3.917 0.952 5 7.232
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects

parameter Frequen.cy of Rarfge o.f | % Non Detect Only

Detection | Reporting Limits Minimum Maximum Standard h . th )

Detect Detect Mean Deviation 50" Percentile|95" Percentile

Well: B-11
CCR Rule Appendix Il Parameters
Boron 16/17 (200 - 200) 5.9% 104 187 140.3 24.85 142 189.6
Calcium 17/17 - 0.0% 16,800 41,100 28,600 7,298 27,300 40,300
Chloride 17/17 - 0.0% 181,000 472,000 303,882 94,383 285,000 464,800
Fluoride® (also Appendix IV) 0/16 (26.3 - 100) 100.0% - - - - 66.5 100
pH 15/15 - 0.0% 4.9 5.5 5.143 0.158 51 5.395
Sulfate 17/17 . 0.0% 24,000 39,200 31,100 4,205 31,200 36,960
TDS 17/17 - 0.0% 384,000 912,000 605,882 170,586 580,000 911,200
CCR Rule Appendix IV Parameters
Antimony 0/16 (0.378-2) 100.0% - - - - 1.5 2
Arsenic 2/16 (0.323-2) 87.5% 0.475 2.15 0.508 0.43 2 2.038
Barium 16/16 . 0.0% 157 399 239.5 78.79 229 387.8
Beryllium 0/16 (0.155-2) 100.0% - - - - 0.6 2
Cadmium 3/16 (0.3-1) 81.3% 0.15 0.381 0.205 0.0948 0.691 1
Chromium 1/16 (1.53 - 3.58) 93.8% 211 211 1.594 0.182 2.055 3.145
Cobalt 12/16 (2-2) 25.0% 0.373 13 0.704 0.245 0.743 2
Lead 1/16 (0.128-2) 93.8% 0.304 0.304 0.216 0.088 0.75 2
Lithium 1/17 (3-15) 94.1% 6.82 6.82 3.239 0.925 5 8.456
Mercury 0/16 (0.067 - 0.2) 100.0% - - - - 0.151 0.2
Molybdenum 0/17 (0.2-5) 100.0% - - - - 5 5
Radium-226+228 16/17 (1.085 - 1.085) 5.9% 0.957 2.796 1.769 0.582 1.779 2.757
Selenium 0/16 (1.5-5) 100.0% - - - - 2 5
Thallium 0/16 (0.128 - 2) 100.0% - - - - 0.8 2
TDEC Appendix | Parameters
Copper 5/16 (0.3-5) 68.8% 0.449 1.34 0.655 0.36 1.67 5
Nickel 16/16 - 0.0% 3.51 8.82 5.639 1.484 5.52 8.048
Silver 0/16 (0.121-2) 100.0% - - - - 0.65 2
Vanadium 3/16 (0.899 - 5) 81.3% 1.18 3.32 1.397 0.801 3.3 5
Zinc 10/16 (13.3-25) 37.5% 7.28 225 11.82 3.974 13.65 25
Well: B-12
CCR Rule Appendix Il Parameters
Boron 5/15 (5.2-200) 66.7% 43.4 70.5 46.88 21.33 80 116
Calcium 15/15 - 0.0% 26,100 65,000 46,013 9,372 45,500 59,120
Chloride 15/15 - 0.0% 566,000 1,560,000 1,009,267 268,519 970,000 1,378,000
Fluoride” (also Appendix IV) 1/14 (33 -500) 92.9% 30.1 30.1 30.1 0 100 337.5
pH 14/14 - 0.0% 5 5.5 5.158 0.143 5.1 5.37
Sulfate 15/15 - 0.0% 18,700 36,700 30,967 4,478 31,800 35,860
TDS 15/15 - 0.0% 1,200,000 2,580,000 1,846,000 416,204 1,830,000 2,475,000
CCR Rule Appendix IV Parameters
Antimony 0/14 (0.378-2) 100.0% - - - - 2 2
Arsenic 5/14 (0.323-2) 64.3% 3.21 11.3 2.399 3.285 2 8.369
Barium 14/14 - 0.0% 254 690 397.1 149.3 328 632.2
Beryllium 5/14 (0.155-2) 64.3% 0.348 1.54 0.609 0.401 1 2
Cadmium 7/14 (1-1) 50.0% 0.456 1.22 0.684 0.225 1 1.142
Chromium 6/14 (1.53-10.8) 57.1% 221 18.7 4.864 4.96 2.105 13.57
Cobalt 11/14 (2-2) 21.4% 3.08 12.4 5.607 2.837 5.78 9.761
Lead 6/14 (1-2) 57.1% 0.143 6.13 1.397 1.606 2 4.2
Lithium 4/15 (3-15) 73.3% 3.86 7.74 3.922 1.233 5 9.918
Mercury 5/14 (0.101-0.2) 64.3% 0.069 0.175 0.115 0.0378 0.2 0.2
Molybdenum 3/15 (0.61-5) 80.0% 0.277 14 0.536 0.417 5 5
Radium-226+228 15/15 - 0.0% 2.357 5.21 3.637 0.944 3.66 4.916
Selenium 0/14 (1.51-5) 100.0% - - - - 2 5
Thallium 1/14 (0.128-2) 92.9% 0.225 0.225 0.177 0.0485 1 2
TDEC Appendix | Parameters
Copper 6/14 (2-5) 57.1% 0.675 8.94 2.52 2.383 3.8 6.451
Nickel 14/14 - 0.0% 12.7 453 27.15 9.177 264 41.92
Silver 2/14 (03-2) 85.7% 0.158 0.355 0.191 0.0734 1 2
Vanadium 7/14 (1-10) 50.0% 0.99 20.5 4.537 5.569 5 15.17
Zinc 12/14 (25 - 49.4) 14.3% 25.9 109 57.52 26.86 52.6 102.8
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
Parameter Frequen'cy of RarTge o.f : % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: JOF-105
CCR Rule Appendix Il Parameters
Boron 17/17 - 0.0% 766 2,250 1,607 453.6 1,690 2,210
Calcium 17/17 - 0.0% 88,700 187,000 135,865 24,171 138,000 170,200
Chloride 17/17 - 0.0% 264,000 628,000 385,941 87,860 387,000 517,600
Fluoride” (also Appendix IV) 7/13 (33-100) 46.2% 31 66.1 43.67 11.66 53.7 100
pH 15/15 - 0.0% 4.6 5.5 4.849 0.257 4.8 5.36
Sulfate 17/17 . 0.0% 71,100 107,000 90,200 11,812 89,200 107,000
TDS 17/17 - 0.0% 686,000 1,300,000 908,529 193,517 890,000 1,196,000
CCR Rule Appendix IV Parameters
Antimony 1/13 (0.378-2) 92.3% 0.575 0.575 0.477 0.0985 1 2
Arsenic 4/13 (1-2) 69.2% 0.48 3.13 0.879 0.678 2 2.452
Barium 13/13 . 0.0% 92.5 169 121.6 22.52 120 160.6
Beryllium 6/13 (0.2-1) 53.8% 0.202 0.777 0.28 0.177 0.222 1
Cadmium 9/13 (1-1) 30.8% 0.475 0.889 0.602 0.117 0.65 1
Chromium 0/13 (1.53-3.23) 100.0% - - - - 3 3.092
Cobalt 13/13 . 0.0% 3.89 12 6.307 1.967 5.87 9.576
Lead 1/13 (0.128-1) 92.3% 0.26 0.26 0.194 0.066 0.5 1
Lithium 1/17 (3-5) 94.1% 6.49 6.49 3.205 0.821 5 5.298
Mercury 11/13 (0.2-0.2) 15.4% 0.201 0.498 0.314 0.0981 0.307 0.495
Molybdenum 1/17 (0.2-5) 94.1% 0.242 0.242 0.207 0.0157 0.61 5
Radium-226+228 16/16 - 0.0% 1.034 2423 1.742 0.446 1.786 2.383
Selenium 1/13 (1.5-5) 92.3% 211 211 1.576 0.202 2 5
Thallium 0/13 (0.128 - 1) 100.0% - - - - 0.6 1
TDEC Appendix | Parameters
Copper 7/13 (0.3-2) 46.2% 0.373 3.75 0.761 0.875 0.727 2.7
Nickel 13/13 - 0.0% 7.47 15.4 9.708 2.06 9.24 12.88
Silver 0/13 (0.121-1) 100.0% - - - - 0.3 1
Vanadium 3/13 (1-5.06) 76.9% 0.936 2.72 1.484 0.729 33 4.004
Zinc 12/13 (27 -27) 7.7% 18.3 77.4 30.54 14.55 26.3 54.54
Well: JOF-106
CCR Rule Appendix Il Parameters
Boron 12/13 (293 - 293) 7.7% 152 424 295.8 83.72 321 396.4
Calcium 13/13 - 0.0% 28,900 54,400 33,331 6,593 31,900 42,400
Chloride 13/13 - 0.0% 93,100 328,000 137,854 58,219 124,000 214,000
Fluoride” (also Appendix IV) 1/12 (26.3 - 100) 91.7% 51.8 51.8 29.13 8.014 33 100
pH 12/12 - 0.0% 4.59 4.98 4.785 0.141 4.795 4.964
Sulfate 13/13 - 0.0% 17,500 28,900 23,746 3,419 24,800 27,880
TDS 13/13 - 0.0% 199,000 611,000 316,385 99,266 316,000 452,600
CCR Rule Appendix IV Parameters
Antimony 1/12 (0.378-2) 91.7% 0.422 0.422 0.4 0.022 1 2
Arsenic 2/12 (0.323-3) 83.3% 0.564 2.03 0.588 0.47 2 2.467
Barium 12/12 - 0.0% 178 428 217.5 67.69 203 314.2
Beryllium 2/12 (0.2-1) 83.3% 0.173 0.339 0.191 0.0522 0.2 1
Cadmium 3/12 (0.3-1) 75.0% 0.292 0.383 0.309 0.0322 0.3 1
Chromium 0/12 (1.53 - 3.68) 100.0% - - - - 3 3.306
Cobalt 12/12 - 0.0% 0.907 5.21 1.628 1.165 1.33 3.318
Lead 1/12 (0.128-1) 91.7% 0.166 0.166 0.147 0.019 0.5 1
Lithium 1/13 (3-5) 92.3% 5.2 5.2 3.169 0.586 3 5.08
Mercury 0/12 (0.067 - 0.2) 100.0% - - - - 0.067 0.2
Molybdenum 0/13 (0.2-5) 100.0% -- - - - 0.2 5
Radium-226+228 11/12 (1.411-1.411) 8.3% 0.736 2.49 1.466 0.564 1.346 2.457
Selenium 0/12 (1.5-5) 100.0% - - - - 2 5
Thallium 0/12 (0.128 - 1) 100.0% - - - - 0.6 1
TDEC Appendix | Parameters
Copper 3/12 (03-2) 75.0% 0.327 0.659 0.359 0.112 0.515 2
Nickel 12/12 - 0.0% 4.28 7.53 5.239 0.889 4.955 6.667
Silver 0/12 (0.121-1) 100.0% - - - - 0.3 1
Vanadium 3/12 (0.899 - 6.51) 75.0% 1.25 2.66 1.559 0.653 33 4.745
Zinc 10/12 (15.5-20.5) 16.7% 13 20.1 16 2.232 16.2 20.28
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
Parameter Frequen'cy of RarTge o.f : % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: JOF-107
CCR Rule Appendix Il Parameters
Boron 10/13 (80 - 80) 23.1% 47.2 124 64.71 21.15 59.3 105.6
Calcium 13/13 - 0.0% 17,300 40,800 27,269 7,589 28,900 39,240
Chloride 13/13 - 0.0% 68,200 265,000 145,292 69,803 126,000 246,400
Fluoride” (also Appendix IV) 2/12 (26.3 - 100) 83.3% 41.4 52.2 30.86 8.895 33 100
pH 12/12 - 0.0% 5.08 5.54 5.258 0.147 5.25 5.518
Sulfate 13/13 . 0.0% 15,200 57,500 29,454 12,572 24,900 52,820
TDS 13/13 - 0.0% 188,000 553,000 341,615 121,049 344,000 526,600
CCR Rule Appendix IV Parameters
Antimony 0/12 (0.378-2) 100.0% - - - - 1 2
Arsenic 2/12 (0.323 - 2.38) 83.3% 0.613 2.28 0.633 0.539 2 2.325
Barium 12/12 . 0.0% 107 285 187.1 57.75 182 276.2
Beryllium 0/12 (0.155-1) 100.0% - - - - 0.2 1
Cadmium 0/12 (0.125-1) 100.0% - - - - 0.3 1
Chromium 1/12 (1.53 - 3.16) 91.7% 2.16 2.16 1.688 0.273 3 3.072
Cobalt 11/12 (0.3-0.3) 8.3% 0.322 8.44 1.398 2.174 0.651 4.969
Lead 2/12 (0.5-1) 83.3% 0.174 0.351 0.263 0.0885 0.5 1
Lithium 1/13 (3-5) 92.3% 3.76 3.76 3.084 0.239 3 5
Mercury 0/12 (0.067 - 0.2) 100.0% - - - - 0.067 0.2
Molybdenum 0/13 (0.2-5) 100.0% - - - - 0.371 5
Radium-226+228 10/12 (0.514 - 1.283) 16.7% 0.31 1.966 0.946 0.545 0.847 1.956
Selenium 0/12 (1.5-5) 100.0% - - - - 2 5
Thallium 0/12 (0.128 - 1) 100.0% - - - - 0.6 1
TDEC Appendix | Parameters
Copper 3/12 (0.3-2) 75.0% 0.403 0.527 0.364 0.0821 0.472 2
Nickel 11/12 (1.84 - 1.84) 8.3% 0.985 4.57 1.979 1.043 1.605 4.048
Silver 0/12 (0.121-1) 100.0% - - - - 0.3 1
Vanadium 3/12 (0.899 - 5.5) 75.0% 1.21 2.95 1.727 0.843 33 4.29
Zinc 5/12 (3.22-13.4) 58.3% 4.15 5.98 4.214 1.055 4.595 11.4
Well: B-6R
CCR Rule Appendix Il Parameters
Boron 18/18 - 0.0% 4,100 10,200 6,805 1,303 7,120 8,058
Calcium 18/18 - 0.0% 82,700 104,000 90,294 5,915 89,200 102,300
Chloride 18/18 - 0.0% 11,200 19,700 16,750 2,649 17,350 19,360
Fluoride” (also Appendix IV) 7/17 (33 - 100) 58.8% 27 85.6 41.63 17.09 85.6 100
pH 18/18 - 0.0% 4.82 5.2 4.981 0.0946 5 5.115
Sulfate 18/18 - 0.0% 236,000 333,000 272,222 23,441 269,000 310,050
TDS 18/18 - 0.0% 383,000 504,000 448,500 33,395 456,500 499,750
CCR Rule Appendix IV Parameters
Antimony 0/17 (0.378-2) 100.0% - - - - 1 2
Arsenic 1/17 (0.323-2) 94.1% 0.517 0.517 0.42 0.097 2
Barium 17/17 - 0.0% 15.7 215 17.88 1.714 17.4 20.7
Beryllium 1/17 (0.155-2) 94.1% 0.19 0.19 0.173 0.0175 0.2 2
Cadmium 6/17 (0.3-1) 64.7% 0.3 0.444 0.351 0.0539 0.444
Chromium 0/17 (1.53-3.04) 100.0% - - - - 2 3.008
Cobalt 1/17 (0.075 - 2) 94.1% 0.209 0.209 0.142 0.067 0.3
Lead 1/17 (0.128-2) 94.1% 0.165 0.165 0.147 0.0185 0.5 2
Lithium 1/18 (3-15) 94.4% 315 315 4.583 6.528 5 17.48
Mercury 5/17 (0.067-0.2) 70.6% 0.072 0.248 0.0905 0.0442 0.2 0.21
Molybdenum 4/18 (0.61-5) 77.8% 0.675 0.786 0.701 0.0652 2.984 5
Radium-226+228 4/17 (0-0.725) 76.5% 0.132 0.344 0.095 0.115 0.236 0.578
Selenium 0/17 (1.5-5) 100.0% - - - - 2 5
Thallium 1/17 (0.128 - 2) 94.1% 0.222 0.222 0.175 0.047 0.6 2
TDEC Appendix | Parameters
Copper 5/17 (0.3-5) 70.6% 0.333 2.1 0.676 0.638 1.94 5
Nickel 17/17 - 0.0% 3.81 10.4 7.431 1.717 7.47 9.6
Silver 0/17 (0.121-2) 100.0% - - - - 0.3 2
Vanadium 2/17 (1-5) 88.2% 1.04 2.22 1.214 0.45 33 5
Zinc 11/17 (20 - 25) 35.3% 11.8 27.7 19.22 3.993 21.7 25.54
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Summary Statistics - Groundwater Investigation
Johnsonville Fossil Plant - New Johnsonville, Tennessee
Statistics using Detected Data Statistics using Detects & Non-Detects
parameter Frequen.cy of Rarfge o.f | % Non Detect Only
Detection | Reporting Limits Minimum Maximum Standard h . th )
Detect Detect Mean Deviation 50" Percentile|95" Percentile
Well: B-8R
CCR Rule Appendix Il Parameters
Boron 18/18 - 0.0% 510 2,000 1,262 414.7 1,285 1,839
Calcium 18/18 - 0.0% 25,400 49,000 36,333 7,775 34,600 48,320
Chloride 18/18 - 0.0% 5,360 13,400 10,047 2,234 10,300 12,635
Fluoride® (also Appendix IV) 9/17 (100 - 500) 47.1% 38.6 99.5 64.09 18.46 99.5 180
pH 20/20 - 0.0% 4.7 5.9 5.438 0.346 5.44 5.9
Sulfate 18/18 . 0.0% 75,700 135,000 101,339 13,111 102,500 121,400
TDS 18/18 - 0.0% 170,000 270,000 202,944 26,049 192,000 250,450
CCR Rule Appendix IV Parameters
Antimony 0/17 (0.378-2) 100.0% - - - - 1.01 2
Arsenic 0/17 (0.323-2) 100.0% - - - - 2 2
Barium 17/17 . 0.0% 20.7 45.9 30.09 5.34 30.1 36.94
Beryllium 0/17 (0.155-2) 100.0% - - - - 0.2 2
Cadmium 1/17 (0.125-1) 94.1% 0.172 0.172 0.149 0.0235 0.3 1
Chromium 0/17 (1.53-3) 100.0% - - - - 2 3
Cobalt 2/17 (0.156 - 2) 88.2% 0.344 0.798 0.227 0.175 0.5 2
Lead 0/17 (0.128-2) 100.0% - - - - 0.5 2
Lithium 1/18 (3-15) 94.4% 9.15 9.15 3.362 1.447 5 10.03
Mercury 0/17 (0.067 - 0.2) 100.0% - - - - 0.101 0.2
Molybdenum 0/18 (0.2-5) 100.0% - - - - 2.805 5
Radium-226+228 12/17 (0.223 - 0.651) 29.4% 0.161 1.811 0.522 0.439 0.386 1.376
Selenium 0/17 (1.5-5) 100.0% - - - - 2 5
Thallium 0/17 (0.128 - 2) 100.0% - - - - 0.6 2
TDEC Appendix | Parameters
Copper 7/17 (0.627 - 5) 58.8% 0.376 1.42 0.57 0.308 1.42 5
Nickel 15/17 (1.89-2.87) 11.8% 0.959 9.99 3.329 2.58 2.87 8.254
Silver 0/17 (0.121-2) 100.0% - - - - 0.3 2
Vanadium 2/17 (1-5) 88.2% 0.966 2.28 1.185 0.49 33 5
Zinc 9/17 (5-25) 47.1% 4.18 16.4 8.397 3.999 12.3 25
Well: JOF-102
CCR Rule Appendix Il Parameters
Boron 16/17 (601 - 601) 5.9% 712 1,110 903.2 135.6 920 1,094
Calcium 17/17 - 0.0% 15,900 24,100 19,959 2,085 19,900 23,060
Chloride 17/17 - 0.0% 12,200 15,900 13,829 1,031 13,700 15,260
Fluoride® (also Appendix IV) 9/13 (100 - 100) 30.8% 373 111 59.97 18.7 70.1 104.4
pH 16/16 - 0.0% 4.69 5.5 5.029 0.255 4.98 5.5
Sulfate 17/17 - 0.0% 71,700 99,600 86,347 9,202 85,800 97,040
TDS 17/17 - 0.0% 103,000 210,000 167,235 25,572 176,000 197,200
CCR Rule Appendix IV Parameters
Antimony 0/13 (0.378-2) 100.0% - - - - 1 2
Arsenic 2/13 (0.323-2) 84.6% 1.04 2.24 0.581 0.543 2 2.096
Barium 13/13 - 0.0% 23.2 335 27.45 2.653 27 31.28
Beryllium 0/13 (0.155-1) 100.0% - - - - 0.2 1
Cadmium 2/13 (0.3-1) 84.6% 0.133 0.192 0.163 0.0295 0.3 1
Chromium 1/13 (1.53-3) 92.3% 2.14 2.14 1.652 0.244 3 3
Cobalt 1/13 (0.219-0.5) 92.3% 0.142 0.142 0.142 0 0.3 0.5
Lead 1/13 (0.128-1) 92.3% 0.194 0.194 0.161 0.033 0.5 1
Lithium 3/17 (3-5) 82.4% 3.37 4.52 3.274 0.484 4.52 5
Mercury 0/13 (0.067 - 0.2) 100.0% - - - - 0.067 0.2
Molybdenum 2/17 (0.2-5) 88.2% 0.775 1.2 0.375 0.342 1.2 5
Radium-226+228 7/16 (0.196 - 1.739) 56.3% 0.277 0.749 0.378 0.155 0.495 0.997
Selenium 0/13 (1.5-5) 100.0% - - - - 2 5
Thallium 0/13 (0.128 - 1) 100.0% - - - - 0.6 1
TDEC Appendix | Parameters
Copper 7/13 (03-2) 46.2% 0.319 2.86 0.608 0.658 0.627 2.344
Nickel 13/13 - 0.0% 5.27 7.87 6.302 0.707 6.36 7.228
Silver 0/13 (0.121-1) 100.0% - - - - 0.3 1
Vanadium 1/13 (0.899 - 6.06) 92.3% 3.32 3.32 1.101 0.669 33 4.416
Zinc 11/13 (28.2 -34.5) 15.4% 27.1 49.2 31.94 5.847 30.6 43.14
Notes

CCR Rule - Title 40, Code of Federal Regulations, Part 257
"--" - Not Applicable
TDEC - Tennessee Department of Environment and Conservation

Except for Radium-226 + 228, and pH, all units micrograms per liter (ug/L).
Units for Radium 226+228 are picocuries per liter (pCi/L).
Units for pH are standard units (SU).
Mean and Standard Deviation are Kaplan Meier (KM) Mean and Standard Deviation for data with reported non-detect values.
All non-detects reported at the method detection limit
*Fluoride is both a CCR Rule Appendix Il and CCR Rule Appendix IV constituent. In this table, fluoride has been grouped with the Appendix Ill constituents only to avoid
duplication of results.
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ATTACHMENT E.3-B
BOX PLOTS



Box Plots
CCR Rule Appendix Ill Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee
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ATTACHMENT E.3-C
TIME SERIES PLOTS



Time Series Plots

Background Wells

CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee
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Johnsonville Fossil Plant - Background Wells
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Time Series Plots

Background Wells

CCR Rule Appendix IV Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Antimony - Time Series
Johnsonville Fossil Plant - Background Wells

Arsenic - Time Series
Johnsonville Fossil Plant - Background Wells
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Cobalt - Time Series
Johnsonville Fossil Plant - Background Wells

Lead - Time Series
Johnsonville Fossil Plant - Background Wells
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Zinc - Time Series
Johnsonville Fossil Plant - Upgradient Wells

Zinc - micrograms per liter
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Time Series Plots

Active Ash Pond 2 Wells

CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Boron - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells

Boron - micrograms per liter
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Calcium - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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A Groundwater Screening Level has not been established for calcium

Chloride - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells

Fluoride - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells

Hollow symbols represent non-detects repor(ed at the Method Detection Limit (MDL)
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TDS - micrograms per liter
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Total Dissolved Solids (TDS) - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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Active Ash Pond 2 Wells
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Johnsonville Fossil Plant - New Johnsonville, Tennessee

Antimony - Time Series Arsenic - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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Cobalt - micrograms per liter

Cobalt - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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Lead - micrograms per liter

Lead - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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Screening Level
i symbols represent non-detects repor\ed at the Method Detection Limit (MDL)

Lithium - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells

Mercury - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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EAR GSL: Screening Level
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Selenium - micrograms per liter

Selenium - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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Screening Level
Folow symbols represent non-detects reporled at the Method Detection Limit (MDL)

Thallium - micrograms per liter

Thallium - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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Time Series Plots
Active Ash Pond 2 Wells
TDEC Appendix | Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Copper - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells

Copper - micrograms per liter
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EAR GSL: creening Leve

Hollow symbols represent non-detects reponed at the Method Detection Limit (VDL)

Nickel - Time Series

Johnsonville Fossil Plant - Active Ash Pond 2 Wells

.
2
o)
a
@
=
o
D
e
S
E &7
]
T
<
o
Z o

o

T I
9 05 5 @ A8 NG ATl T 1 s 8 201010 9 0 9 3

X n’\ N '10\1“\@\1 ‘@’\@ m’\ EILINR m\ @ 0\«10"\\@\@‘ " 1&:@11%10’11"1{@%0’2@11‘ 10’1—@’1@1107-

“@“‘w sg\o 0ot y o"e et sa%a‘*» D\o o he ov%a“‘m ev oot v" 0“‘»?
® 10-AP1 10-AP3 @ JOF-103 JOF-104 JSF-118
EAR GSL: Envi Screening Level

Hollow symbols represent non-detects repor\ed at the Method Detection Limit (MDL)

Silver - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells

Vanadium - Time Series
Johnsonville Fossil Plant - Active Ash Pond 2 Wells
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Time Series Plots

Ash Disposal Area 1 Wells

CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Boron - Time Series Calcium - Time Series
Johnsonville Fossil Plant - Ash Disposal Area 1 Wells Johnsonville Fossil Plant - Ash Disposal Area 1 Wells
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TDS - micrograms per liter

Total Dissolved Solids (TDS) - Time Series
Johnsonville Fossil Plant - Ash Disposal Area 1 Wells
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Time Series Plots
Ash Disposal Area 1 Wells
CCR Rule Appendix IV Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Antimony - Time Series
Johnsonville Fossil Plant - Ash Disposal Area 1 Wells

Arsenic - Time Series
Johnsonville Fossil Plant - Ash Disposal Area 1 Wells
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Cobalt - Time Series Lead - Time Series
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Ash Disposal Area 1 Wells
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Johnsonville Fossil Plant - New Johnsonville, Tennessee

Copper - Time Series Nickel - Time Series
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Coal Yard Wells
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Johnsonville Fossil Plant - New Johnsonville, Tennessee

Boron - Time Series Calcium - Time Series
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Total Dissolved Solids (TDS) - Time Series
Johnsonville Fossil Plant - Coal Yard Wells
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Time Series Plots

Coal Yard Wells

CCR Rule Appendix IV Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Antimony - Time Series
Johnsonville Fossil Plant - Coal Yard Wells

Arsenic - Time Series
Johnsonville Fossil Plant - Coal Yard Wells
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Selenium - Time Series
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EAR GSL: Envi Report Screening Level
Hollow symbols represent non-detects reported at the Method Detection Limit (MDL)

Thallium - Time Series
Johnsonville Fossil Plant - Coal Yard Wells
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EAR GSL: Envii Report Screening Level
Hollow symbols represent non-detects reported at the Method Detection Limit (MDL)




Time Series Plots
Coal Yard Wells
TDEC Appendix | Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Copper - Time Series
Johnsonville Fossil Plant - Coal Yard Wells
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Hollow symbols represent non-detects reponed at the Method Detection Limit (VDL)
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EAR GSL: Envi Screening Level
Hollow symbols represent non-detects repor\ed at the Method Detection Limit (MDL)

Silver - Time Series
Johnsonville Fossil Plant - Coal Yard Wells

Vanadium - Time Series
Johnsonville Fossil Plant - Coal Yard Wells
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EAR GSL: Screening Level
Hollow symbols represent non-detects vepor\ed at the Method Detection Limit (MDL)




Time Series Plots

DuPont Road Dredge Cell Wells

CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Boron - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells

Calcium - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells

Hollow symbols represent non-detects reponed at the Method Detection Limit (MDL)

Hollow symbols represent non-detects vepor\ed at the Method Detection Limit (MDL)
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TDS - micrograms per liter

Total Dissolved Solids (TDS) - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells
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EAR GSL: Envii Report Screening Level
Hollow symbols represent non-detects reported at the Method Detection Limit (MDL)
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Time Series Plots
DuPont Road Dredge Cell Wells
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Johnsonville Fossil Plant - New Johnsonville, Tennessee

Antimony - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells

Arsenic - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells
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Cobalt - micrograms per liter

Cobalt - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells
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Lead - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells
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Screening Level
i symbols represent non-detects repor\ed at the Method Detection Limit (MDL)

Lithium - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells

Mercury - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells

Hollow symbo\s represent non-detects repor\ed at the Method Detection Limit (MDL)
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Selenium - micrograms per liter

Selenium - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells
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Screening Level
i symbols represent non-detects repor\ed at the Method Detection Limit (MDL)

Thallium - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells
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Screening Level
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Time Series Plots
DuPont Road Dredge Cell Wells
TDEC Appendix | Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Copper - Time Series Nickel - Time Series
Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells Johnsonville Fossil Plant - DuPont Road Dredge Cell Wells
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Time Series Plots

South Rail Loop Area 4 Wells

CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Boron - Time Series
Johnsonville Fossil Plant - South Rail Loop Area 4 Wells

Boron - micrograms per liter
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A Groundwater Screening Level has not been established for calcium

Chloride - Time Series
Johnsonville Fossil Plant - South Rail Loop Area 4 Wells

3
%

o
oqo
2
1 1

%

%,

Chloride - micrograms per liter
P

2 2,

R

%

—A—a—a =8 s A,

o

'7.0 '19 19'\ '10'\ 1“

0 o 0\
\*P‘y‘* dw*’/ '&Q\\m“%@m N
0°

0o%es

“\ Q\ Q'L sz, Q'L ’L Q'L 7. Q'L gm 07. Q'L i g'ib
o v“\qio‘* s "Ldb"l— SN m\q';em S A 'zvg";d:: 2 1@7. S
R (St 0° O° 0°

|. B-6R ® B-8R JOF-102 |

Screening Level
Fotow symbcls represent non-detects reponed at the Method Detection Limit (MDL)

Fluoride - micrograms per liter

Fluoride - Time Series
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Sulfate - Time Series
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EAR GSL: Envi Screening Level
Hollow symbols represent non-detects vepor\ed at the Method Detection Limit (MDL)
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Time Series Plots
South Rail Loop Area 4 Wells
CCR Rule Appendix IV Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Antimony - Time Series
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EAR GSL: Envi Screening Level
Hollow symbols represent non-detects vepor\ed at the Method Detection Limit (MDL)

Chromium - micrograms per liter

Chromium - Time Series
Johnsonville Fossil Plant - South Rail Loop Area 4 Wells
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EAR GSL: Envi Screening Level
Hollow symbols represent non-detects repcned at the Method Detection Limit (MDL)




Cobalt - Time Series
Johnsonville Fossil Plant - South Rail Loop Area 4 Wells
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Screening Level
i symbcls represent non-detects repor\ed at the Method Detection Limit (MDL)

Lithium - Time Series
Johnsonville Fossil Plant - South Rail Loop Area 4 Wells

Mercury - Time Series
Johnsonville Fossil Plant - South Rail Loop Area 4 Wells
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Selenium - Time Series

Johnsonville Fossil Plant - South Rail Loop Area 4 Wells
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Time Series Plots

South Rail Loop Area 4 Wells

TDEC Appendix | Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Copper - Time Series Nickel - Time Series
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ATTACHMENT E.3-D
LINEAR REGRESSION PLOTS



Regression Plots

Background Wells

CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

pH (field) - Time Series and Confidence Interval
Johnsonville Fossil Plant - Background
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Regression Plots
Upgradient Wells
CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Chloride - Time Series and Confidence Band
Johnsonville Fossil Plant - Upgradient
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® Chloride 98% Confidence Band Best-fit line

Red or green data points correspond to Stoplight Table (Table E3-3)
EAR GSL: Envi Report Screening Level

pH (field) - Time Series and Confidence Interval
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® pH field ==cccc-=- Mean Concentration 98% Confidence Interval

Red or green data points correspond to Stoplight Table (Table E3-3)

EAR GSL: Envi Report Screening Level

Total Dissolved Solids (TDS) - Time Series and Confidence Band
Johnsonville Fossil Plant - Upradient
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® TDS 98% Confidence Band Best-fit line

Red or green data points correspond to Stoplight Table (Table E3-3)
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® pH_field  --------- Mean Concentration 98% Confidence Interval

Red or green data points correspond to Stoplight Table (Table E3-3)
EAR GSL: Envi Report Screening Level

pH (field) - Time Series and Confidence Interval
Johnsonville Fossil Plant - Upgradient
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Regression Plots
Upgradient Wells
CCR Rule Appendix IV Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Cobalt - Time Series and Confidence Interval
Johnsonville Fossil Plant - Upgradient
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® Cobalt  --------- Mean Concentration 98% Confidence Interval

Red or green data points correspond to Stoplight Table (Table E3-3)
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® Nickel 98% Confidence Band Best-it line

Red or green data points correspond to Stoplight Table (Table E3-3)
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Regression Plots

Active Ash Pond 2

CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Boron - Time Series and Confidence Interval
Johnsonville Fossil Plant - Active Ash Pond 2
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Red or green data points correspond to Stoplight Table (Table E3-3)
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Red or green data points correspond to Stoplight Table (Table E3-3)
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Red or green data points correspond to Stoplight Table (Table E3-3)

Red or green data points correspond to Stoplight Table (Table E3-3)
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Sulfate - Time Series and Confidence Band
Johnsonville Fossil Plant - Active Ash Pond 2

Total Dissolved Solids (TDS) - Time Series and Confidence Band
Johnsonville Fossil Plant - Active Ash Pond 2
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Red or green data points correspond to Stoplight Table (Table E3-3)
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Red or green data points correspond to Stoplight Table (Table E3-3)
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Red or green data points correspond to Stoplight Table (Table E3-3)
EAR GSL: Report Screening Level




Sulfate - micrograms per liter

Sulfate - Time Series and Confidence Band
Johnsonville Fossil Plant - Active Ash Pond 2
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® Sulfate 98% Confidence Band Best-fit line

Red or green data points correspond to Stoplight Table (Table E3-3)
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Red or green data points correspond to Stoplight Table (Table E3-3)
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Red or green data points correspond to Stoplight Table (Table E3-3)
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Regression Plots
Active Ash Pond 2
CCR Rule Appendix IV Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Cadmium - Time Series and Confidence Interval
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® Cadmium  ========-= Mean Concentration 98% Confidence Interval

Red or green data points correspond to Stoplight Table (Table E3-3)

EAR GSL: Report creening Level
Hollow symbols represent non-detects reported at the Method Detection Limit (MDL)
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Regression Plots
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Johnsonville Fossil Plant - New Johnsonville, Tennessee
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Regression Plots
Ash Disposal Area 1
CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

pH (field) - Time Series and Confidence Interval
Johnsonville Fossil Plant - Ash Disposal Area 1

Boron - Time Series and Confidence Band
Johnsonville Fossil Plant - Ash Disposal Area 1

Red or green data points correspond to Stoplight Table (Table E3-3)
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Regression Plots
Ash Disposal Area 1
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Regression Plots
Coal Yard
CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Boron - Time Series and Confidence Interval
Johnsonville Fossil Plant - Coal Yard

pH (field) - Time Series and Confidence Band
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pH (field) - Time Series and Confidence Interval
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Sulfate - Time Series and Confidence Interval
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Regression Plots

Coal Yard

CCR Rule Appendix IV Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee
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Regression Plots
Coal Yard
TDEC Appendix | Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

Nickel - Time Series and Confidence Band
Johnsonville Fossil Plant - Active Ash Pond 2
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® Nickel 98% Confidence Band Best-fit line

Red or green data points correspond to Stoplight Table (Table E3-3)
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Regression Plots
DuPont Road Dredge Cell
CCR Rule Appendix Il Parameters

Johnsonville Fossil Plant - New Johnsonville, Tennessee

pH (field) - Time Series and Confidence Interval
Johnsonville Fossil Plant - DuPont Road Dredge Cell

pH (field) - Time Series and Confidence Interval
Johnsonville Fossil Plant - DuPont Road Dredge Cell

@ Chloride

Red or green data points correspond to Stoplight Table (Table E3-3)

Red or green data points correspond to Stoplight Table (Table E3-3)
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Total Dissolved Solids (TDS) - Time Series and Confidence Band Chloride - Time Series and Confidence Interval
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pH (field) - Time Series and Confidence Interval
Johnsonville Fossil Plant - DuPont Road Dredge Cell
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