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Foreword

This document summarizes an environmental public health investigation performed by the State of
Tennessee Department of Health’s Environmental Epidemiology Program. Our work is conducted
under a cooperative agreement with the federal Agency for Toxic Substances and Disease Registry.
The process to answer an environmental public health question includes many steps, including the
following:

Evaluate exposure: Tennessee health assessors begin by reviewing available information about
environmental conditions at a site. We interpret environmental data, review site reports, and talk
with environmental officials. Usually, we do not collect our own environmental sampling data. We
rely on information provided by the Tennessee Department of Environment and Conservation, U.S.
Environmental Protection Agency, other government agencies, businesses, and the public. We work
to understand how much contamination might be present, where it is located on a site, and how
people might be exposed to it. We look for evidence that people might have been, are being, or in
the future could be exposed to harmful substances.

Evaluate health effects: If people could be exposed to contamination, then health assessors take
steps to determine if it could be harmful to human health. We base our health conclusions on routes
of exposure, risk assessments, toxicology, clean-up actions, and the scientific literature.

Make recommendations: Based on our conclusions, we will recommend that any potential health
hazard posed by a site be reduced or eliminated. These actions will prevent possible harmful health
effects. Environmental Epidemiology serves as an advisor in dealing with hazardous waste sites.
Often, our recommendations will be action items for other agencies. However, the Tennessee
Department of Health can issue a public health advisory warning people of the danger of an urgent
public health hazard and will work with other agencies to resolve the problem.

If you have questions or comments about this report, we encourage you to contact us.
Please write to:  Environmental Epidemiology Program

Tennessee Department of Health

3rd Floor, Andrew Johnson Tower

710 James Robertson Parkway

Nashville TN 37243
Call: 615-741-7247 or toll-free 1-800-404-3006 during normal business hours

Email: eep.health@tn.gov
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Glossary of Terms and Acronyms

acute exposure: Contact with a substance that occurs over a time period of 0 to 14 days.

adverse health effect: A change in body function or cell structure that might lead to disease or
health problems

ATSDR: Agency for Toxic Substances and Disease Registry.

background level: An average or expected amount of a substance in a specific environment, or
typical amounts of substances that occur naturally in an environment.

cancer: Any one of a group of diseases that occur when cells in the body become abnormal and
grow or multiply out of control.

cancer risk: The theoretical excess risk for having cancer if exposed to a substance every day for
78 years (a lifetime exposure). The true risk might be lower. The excess cancer risk is often
expressed as 1x107 for one excess cancer in 1 million people. This risk is in addition to the normal
risk of people having cancer in their lifetime.

chronic exposure: Contact with a substance that occurs over a long time (more than 1 year).
coal ash: Ashy material left over from burning coal.

comparison value (CV): Calculated concentration of a substance in air, water, food, or soil that
is unlikely to cause harmful (adverse) health effects in exposed people. The CV is used as a
screening level during the public health assessment process. Substances found in amounts greater
than their CVs might be selected for further evaluation in the public health assessment process.

concentration: The amount of a substance present in a certain amount of soil, water, air, food,
blood, hair, urine, breath, or any other media.

contaminant: A substance that is present in an environment where it does not belong.

detection limit: The lowest concentration of a chemical that can reliably be distinguished from a
zero concentration.

EPA: United States Environmental Protection Agency.

Epidemiology: The study of the distribution and determinants of disease or health status in a
population; the study of the occurrence and causes of health effects in humans.

exposure: Contact with a substance by swallowing, breathing, or touching the skin or eyes.
Exposure may be short-term (acute exposure), of intermediate duration, or long-term (chronic
exposure).

exposure pathway: The route a substance takes from its source (where it began) to its end point
(where it ends), and how people can come into contact with (or get exposed to) it. An exposure
pathway has five parts: 1) a source of contamination (such as an abandoned business), 2) an
environmental media and transport mechanism (such as movement through ground water), 3) a
point of exposure (such as a private well), 4) a route of exposure (eating, drinking, breathing, or



Health Consultation: Evaluation of Surface Soil and Mulch Sampling Results, Claxton Park and Playground, TN

touching), and 5) a receptor population (people potentially or actually exposed). When all five
parts are present, the exposure pathway is termed a completed exposure pathway.

hazard quotient: A calculation to evaluate a non-cancer health effect. A hazard quotient can be
calculated by dividing the concentration of the by its reference concentration.

health consultation: A review of available information or collection of new data to respond to a
specific health question or request for information about a potential environmental hazard. Health
consultations are focused on a specific exposure issue.

intermediate duration exposure: Contact with a substance that occurs for more than 14 days
and less than a year.

metalloid: A metalloid is an element that has properties that are intermediate between those of
metals and nonmetals. Common metalloids include boron, arsenic, and antimony.

minimal risk level (MRL): An ATSDR estimate of daily human exposure to a hazardous
substance at or below which that substance is unlikely to pose a measurable risk of harmful
(adverse), noncancerous effects. MRLs are calculated for a route of exposure (inhalation or oral)
over a specified time period (acute, intermediate, or chronic). MRLs should not be used as
predictors of harmful (adverse) health effects.

ppm: parts per million.

RSL: U.S. Environmental Protection Agency Regional Screening Level. RSLs are risk-based
screening levels which are derived from equations combining exposure assumptions with
chemical-specific toxicity values.

risk: The probability that something will cause injury or harm.

route of exposure: The way people come into contact with a hazardous substance. Three routes
of exposure are breathing (inhalation), eating or drinking (ingestion), or contact with the skin
(dermal contact).

sample: A portion or piece of a whole. A selected subset of a population or subset of whatever is
being studied. For example, in a study of people the sample is a number of people chosen from a
larger population. An environmental sample, such as a small amount of soil or water, might be
collected to measure contamination in the environment at a specific location.

TDH EEP: Tennessee Department of Health, Environmental Epidemiology Program
TDEC: Tennessee Department of Environment and Conservation.
Toxicology: The study of the harmful effects of substances on humans or animals.

TVA: Tennessee Valley Authority
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Summary: Responding to a Community Concern

Anderson County Commissioners (ACC) were concerned about coal ash at the Claxton
Community Park and Playground. Following an independent study conducted by Duke University
researchers that reported the presence of fly ash in a Claxton community park, the Anderson
County Board of Commissioners passed Resolution Number 21-08-885 asking both the
Tennessee Department of Health (TDH) and the Tennessee Department of Environment and
Conservation (TDEC) to test soils on the Claxton Community Park property leased from the
Tennessee Valley Authority (TVA) by Anderson County government. The Claxton Community
Park and Playground is commonly used for recreation by local residences,

In order to evaluate the ACC’s concerns, two matters needed to be investigated (1) was coal ash
present or absent at the park and playground, and (2) were amounts of metals, metalloids, or
radionuclides present above naturally occurring background surface soil amounts and current
health comparison values provided by the Agency for Toxic Substances and Disease Registry
(ATSDR) and U.S. Environmental Protection Agency (USEPA) Regional Screening Levels.

TDEC and TDH prepared a work plan for sampling surface soil and mulch at the playground. It
was reviewed by both the ACC and TVA. The work plan was a prudent and cautious approach to
collect environmental data.

TDEC contracted Civil & Environmental Consultants, Inc. (CEC) to perform the surface soil,
mulch, and sand sampling at the park and playground. CEC field staff followed the work plan and
collected surface soil, mulch, and sand samples from 15 locations, one of which was duplicated,
for a total of 16 samples. One background surface soil sample from another nearby park was also
collected.

Surface soil, mulch, and sand samples were made up of 5-point composite samples. Depending
on location, some samples were collected with four subsamples collected around a central sample
point while others were collected as 5 linear subsamples, e.g., beneath the swings. The 5
subsamples were then mixed together to form the composite sample. Surface soil, mulch, and
sand samples were generally collected from the 0 to 3-inch deep layer as this layer represents the
layer of soil children might be exposed to if running, digging, sliding, or otherwise playing.

All 16 surface soil, mulch, and sand samples collected from the playground locations were tested
for percent coal ash, metals, metalloids, radionuclides, and general chemistry properties. The
background surface soil sample was collected from another park nearby at a similar depth and
tested only for percent coal ash.
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A Civil and Environmental Consultants staff member collects surface soil at the playground at the
Claxton Community Park and Playground (Source: TDH, December 1, 2021).

Summary of Findings and Recommendations

e Fourteen of sixteen surface soil, mulch, and sand samples tested from the park and
playground were 98% to 100% coal ash free. One sample from the playground had a coal
ash amount of 6% and another had an amount of 9% coal ash.

e We looked at materials present in the surface soil, mulch, and sand in the park and
playground other than coal ash, such as metals, metalloids, and radionuclides. Our
evaluation of the concentrations found showed there is not a risk of children having harmful
health effects from using the park and playground.

e TDH EEP’s recommendation is to repair areas where the deeper soils were exposed in the
playground and to add a new, thicker mulch layer over the entire playground.

e TDH EEP also recommends Anderson County Parks prepare and follow an operations and

maintenance plan to regularly inspect the playground, repair damaged areas, and add
additional mulch to areas where the mulch has been worn away.
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Conclusion The Tennessee Department of Health’s Environmental Epidemiology
Program reached one important conclusion about the Claxton Community
Park and Playground.

Conclusion There is not a risk of children having harmful health effects from using the

Basis for Decision

Next Steps

park and playground. Surface soils, mulch, and sand were tested to protect
the children who play at the park and playground. The percent of coal ash,
metals, metalloids, radionuclides, and general chemical properties were
tested for each of sixteen five-point composite soil samples. Fourteen of
sixteen samples from the playground area were 98% to 100% coal ash
free. The Claxton Community Park has normal soil, mulch, and sand on
the surface of the ground. This is appropriate for a place where children
often play. There were a few places where the soil was worn away in the
playground and the underlying geofiber layers were torn. The soil samples
intentionally collected and tested from these worn areas were 94% to 91%
coal ash free. Proper maintenance designed to keep any coal ash residuals
below the geofiber layers and mulch will ensure that there is no exposure.
The Claxton Community Park and Playground can continue to be a place
for children to play and their families to enjoy.

An extensive amount of work was done to check for the presence of coal
ash at the park and playground. There is intermittent mulch cover within
the playground. The two locations with 6% and 9% coal ash were from
beneath swings in the northeast and northwest areas of the playground.
Worn areas have been created beneath the swings by normal use, exposing
deeper soils below the geofiber layers and mulch. These deeper soils have
a higher percentage of coal ash than surface soils and contain somewhat
higher amounts of metals, metalloids, and radionuclides.

The Tennessee Department of Health as a prudent public health action
and to eliminate any possibility of exposure, recommends repair of the
areas of soil beneath the swings and the addition of new mulch over the
entire playground. This will block the potential for future exposure to
coal ash and metals, metalloids, and radionuclides by children using the
playground.

The Tennessee Department of Health also recommends Anderson
County Parks prepare and follow an operations and maintenance plan to
regularly inspect the playground, repair damaged areas, and add
additional mulch to areas where the mulch has been worn away.
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For More
Information

If you have any questions or concerns about your health, contact your
healthcare provider.

For more information about this health report, please call the TDH
Environmental Epidemiology Program at 615-741-7247 or 1-800-404-3006
during normal business hours. You can also email the TDH Environmental
Epidemiology Program at eep.health@tn.gov.

For environmental reports for or environmental questions about the
Tennessee Valley Authority Bull Run Fossil Plant, call the Tennessee
Department of Environment and Conservation toll free at 615-532-0900.
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Statement of Issues and Background

The Tennessee Department of Health’s (TDH) Environmental Epidemiology Program (EEP)
evaluated the soil at the Claxton Community Park and Playground for the presence of coal ash.
The Claxton Community Playground will be referred to simply as the playground in this Health
Consultation. TDH EEP prepared this public health consultation under a cooperative agreement
with the Agency for Toxic Substances and Disease Registry (ATSDR), a federal program that
protects the public from harmful health exposures at environmental sites throughout the United
States.

In the July 20, 2021, issue of Environmental Science & Technology, an article was published
entitled “Evaluation and Integration of Geochemical Indicators for Detecting Trace Levels of
Coal Fly Ash in Soils.” The study presents a novel approach for detecting the presence of trace
levels of coal fly ash particles in surface soils near two coal-fired power plants; one in North
Carolina and one in Tennessee. The study, conducted by researchers at Duke University in
Durham, North Carolina, reported the presence of fly ash particles in surface soils downwind of
the Tennessee Valley Authority’s (TVA’s) Bull Run Fossil Plant (BRF) in a community park in
Claxton.

In 2019, TDH’s Environmental Epidemiology Program (EEP) partnered with TDEC on a similar
site. We worked with TDEC to sample the Roane County Athletic and Festival Fields for fly ash,
metals, metalloids, and radionuclides from the TVA’s Kingston Power Plant at the request of the
Roane County Environmental Review Board through the Roane County Mayor. Similarly, the
Anderson County Commission, through Mayor Frank, requested that TDEC and TDH conduct
independent sampling of the Claxton Community Park and Playground given its location
adjacent to TVA’s BRF and the reported results from the published Duke University study.

Site Location and Details

The playground is located on the TVA’s BRF property, on Edgemoor Road in the Claxton
Community. The park contains a playground known as the Kids Palace Playground with various
playground equipment, including slides, swings, sandboxes, and monkey bars. In the grassy area
surrounding the playground, there are two covered pavilions with picnic tables and grills for
families to enjoy. The park has been used by local families for birthday parties, recreation, and
exercise.

TVA owns the land where the park and playground is located. Anderson County manages the use
of the park and playground under a 30-year easement.

Construction of the playground occurred in 2000. According to a WATE television story on
August 11, 2021, “In 2000, TV A collaborated with the Claxton Optimist Club on the construction
of the Claxton Community Playground. As part of the project, TVA prepared the site and provided
fill materials, mainly comprised of soil but which also included a small portion of bottom ash,
while the Claxton Optimist Club provided the remaining materials, including multiple layers of
geofibers, gravel, and mulch on top” [WATE 2021].

On October 21, 2002, the Anderson County Commission unanimously approved an agreement
between the Tennessee Valley Authority (TVA) and Anderson County for a recreational
easement for the Claxton Community Park and Playground.
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Photo 1. The Kids Palace Playground at Claxton Community Park. The red flag (within circle) marks a
sample location. (Source: TDH, December 1, 2021).

Photo 2. One of the swing set areas, located in the northeastern portion of the playground. Areas where
composite samples were collected are denoted by the red flags (within circles) in the center foreground
and in the worn area beneath of the swings. (Source: TDH, November 30, 2021).
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Surface Soil, Mulch, and Sand Sampling Methods, Locations, and Collection

TDEC and TDH prepared a work plan for soil sampling at the Playground [TDEC/TDH 2021].
A TDEC environmental contractor, Civil & Environmental Consultants, Inc. (CEC), carried out
the work plan, collected the soil, mulch, and sand samples, and facilitated lab analysis. CEC also
prepared a detailed report about the soil sampling. It presents how the field sampling occurred,
includes location coordinates for the samples, and provides pictures documenting the field work.
CEC’s report is in Appendix A.

TVA reviewed the work plan to understand how samples were to be collected and tested. TVA
provided access to the area for the CEC field sampling team. Anderson County Parks provided
access to the playground. Anderson County Parks closed the playground for two days to
accommodate the sampling.

Fifteen, five-point composite surface soil, mulch, and sand samples were collected on December
1, 2021 from O to 3 inches in depth, along with a duplicate, for a total of 16 samples. The 16
samples were collected from in and around the playground, including the duplicate sample. One
background sample was collected from an undisturbed area of nearby Haw Ridge Park for coal
ash content comparison purposes. The 0 to 3-inch layer represents the layer of surface soil, mulch,
or sand children might be exposed to at the playground, doing things like running, sliding,
swinging, or otherwise playing.

Depending on location, some samples were collected with subsamples around a central sample
point while others were collected as 5 linear subsamples, e.g., beneath the swings. The 5
subsamples of equal amount were then mixed together to form the composite sample and to obtain
the amount of material needed for submittal to the testing laboratories for both TDEC and TVA.

Samples SL-PGOUT-11 to SL-PGOUT-15 were collected outside of the playground. These
samples were collected from locations where the grass was worn, from an area at the wooden
bridge over a drainage, and from areas near the pavilions at the park. Sample SL-PGOUT-15 was
duplicated as a quality assurance and quality control (QA/QC) sample.

Samples SL-PGIN-11 to SL-PGIN-16 were 5-point composite surface soil and mulch mixture
samples collected within the playground. Samples SL-PGIN-17 and SL-PGIN-18 were 5-point
composite samples collected from the two sandboxes in the playground. Samples MLCH-PGIN-
11 and MLCH-PGIN-12 were 5-point composite samples of mulch in more open areas of the
playground.

One 5-point composite sample, SL-PGOUT-16, was collected as a background sample from
nearby Haw Ridge Park. This sample was only tested for percent coal ash and not metals,
metalloids, radionuclides, or general chemistry parameters.

CEC staff performed the soil sampling field work during one day on December 1, 2021.
Representatives from TVA, TDH EEP’s Nashville Central Office, TDEC’s Nashville Central
Office and Knoxville Field Office, and the Anderson County Mayor all observed the sampling
activities.

Soil was collected from under the sod, organic, or grass layer at a depth from 0 to 3-inches in the
grassy areas outside of the playground itself. These samples were collected where families and

7
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children may walk to the playground, congregate around pavilions, cross a wooden bridge, or
generally play. For samples collected inside the playground, the surface soil, mulch, or sand was
collected from O to 3-inches in depth when possible.

The surface samples inside the playground were not chosen completely at random as there was a
focus on areas with little mulch cover, places where children swing, play in sand, heavily
trafficked areas around playground equipment, and places where families congregate.

Global Positioning System (GPS) coordinates of the general middle of each area where a
composite sample was collected were recorded. This information, along with a map of sample
locations, can be found in CEC’s report in Appendix A. Photos 3 through 6 show how the soil
samples were collected and managed.

Photo 3. CEC staff collecting a surface soil sample inside the playground, in the central area near the
playground entrance where children would play or run to other playground equipment. TVA staff observe
the sampling process. (Source: TDH, December 1, 2021).

TVA split soil samples with TDEC. A large portion of soil was collected from five distinct points
at each location. After the sample was mixed thoroughly, TDEC took a portion of soil for testing
and TVA was given another portion for testing. TDEC and TV A each sent the metals, metalloids,
and radionuclide samples to their own separate, contracted laboratories. TDEC and TV A used the
same laboratory for coal ash testing; however, the samples were named differently to not identify
samples coming from the same location. TDEC and TDH analyzed and evaluated the soil sample
results separately from TVA. TDH EEP did not include or evaluate TVA soil sample results in
this health consultation.
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Photo 4. CEC and TVA staff at the sample management station underneath the larger pavilion at the
playground. (Source: TDH, December 1, 2021).
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Photo 5. CEC Compositing the 5 subsamples or aliquots for each mixed sample. (Source: TDH, December
1,2021).
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Photo 6. CEC transferring the surface soil samples to laboratory-supplied sample containers. Samples
were split into separate containers for TDEC and for TVA. (Source: TDH, December 1, 2021).

Introduction to Chemical Exposure

To determine whether persons have been or are likely to be exposed to chemicals, TDH EEP
evaluates pathways that could lead to human exposure. Chemicals released into the environment
have the potential to cause harmful health effects. Nevertheless, a release of a chemical does not
always result in exposure. People can only be exposed to a chemical if they come into contact with
it. If no one comes into contact with a chemical, no exposure occurs, and no health effects occur.

The five elements to consider when deciding if a person could be exposed to a chemical are:

Where is the chemical coming from (source)?

What in a person’s environment has been contaminated (environmental medium)?
Is there a way a person might come into contact with the chemical (exposure point)?
How they might come into contact with the chemical (exposure route)?

Who might be exposed to the chemical (exposed population)?

Nk W=

An exposure pathway is the way a person can be exposed. Exposure can happen through inhalation
(breathing) of a chemical, from ingesting (eating or drinking) a chemical, or by dermal contact
(touching) a chemical. An exposure pathway is considered complete if there is evidence that all
five of the elements above have been, are, or will be present. An exposure pathway is considered
incomplete if one of the five elements above is missing. A potentially completed exposure pathway
is when all five elements might have occurred in the past or might occur in the future.

10
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The source of contamination would be the place where the coal ash was present. For the
playground, the source for possible coal ash would be the deeper soils below the surface mulch,
soil, and geofiber layers that form a barrier between the sub-base of the playground and these
surface materials.

Certain population groups might have a different or enhanced response to hazardous chemicals
than will most persons exposed to the same amount of hazardous chemicals in the environment.
Reasons for this sensitivity might include genetic makeup, age, gender, health and nutritional
status, and exposure to other toxic substances. In general, the young, with immature and
developing organs, are more vulnerable to toxic substances than are healthy adults. The health of
children who use the playground for recreational opportunities was the main focus of this health
consultation. TDH EEP used cautious, protective estimates for the amount of time and length of
exposure to any contamination found in the soil.

Potential Exposure Pathways

Contact with onsite soils, mulch, and sand is the possible point of exposure for this site. Table 1
shows the possible exposure pathways at the site. Children who use the playground are the
potentially exposed population. Children playing on the playground could come into contact with
particles from the shallow soil, mulch, and sand.

Table 1. Potential exposure pathways for children at the Claxton Community Park Playground

Environmental | Exposure Exposure Potentially Time Exposure
Source : ) Exposed
Medium Point Route - Frame Pathway
Population
Past Incomplete
Soil Contact Ingestion, . .
Coal Ash Mulch with or Dermal Children using the Present Complete
. playground
Sand particles contact
Future Incomplete*

Incomplete = indicates at least one element of the exposure was or is not present

Potential = indicates all five elements of the exposure pathway might have occurred in the past or
might occur in the future.

Complete = indicates all five elements of the exposure pathway are either occurring or are expected
to occur in the future.

Incomplete* = Future exposure would be incomplete if our recommendations to repair areas and
develop a maintenance plan were adopted.

Anderson County Parks groundskeepers could be exposed to soil particles while performing
normal activities such as grass mowing and other above ground playground maintenance activities.
Parents supervising children may potentially come into contact with soil particles but less
frequently than children participating in active play at the playground. The exposure frequency
and duration for groundskeepers and parents would be less than a child and therefore the results of
our evaluation for children would adequately protect them as well.

11
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Health Comparison Values (CVs) Explained

TDH evaluated the test results of the shallow, composited soil, mulch, and sand samples from the
playground. TDH EEP does this routinely for sites throughout Tennessee. TDH EEP evaluates
environmental contamination through a two-tiered approach: (1) a screening analysis and (2) a
more in-depth analysis to determine public health implications of site-specific exposures [ATSDR
2005]. First, the highest amount of a detected chemical is compared to media-specific
environmental guideline comparison values (CVs) [ATSDR 2022a]. This is a cautious, protective
approach because the highest amount of a chemical would unlikely be distributed evenly
throughout the site. CVs are concentrations of a substance in air, water, or soil that is unlikely to
cause harmful health effects in exposed people. If concentrations of a chemical exceed its CV, the
chemical is evaluated further to find out if the chemical could harm the health of exposed or
potentially exposed people. If chemical amounts are found above environmental guideline CVs, it
does not mean harmful health effects will occur.

Several health CVs are available for screening environmental contaminants to determine if an
additional in-depth analysis is needed [ATSDR 2005]. These include ATSDR environmental
media evaluation guides (EMEGs) and reference dose media evaluation guides (RMEGs). EMEGs
are estimated levels of chemicals to which humans might be exposed to over a certain period
without experiencing adverse non-cancer health effects, based on ATSDR’s minimal risk level
(MRL). A MRL is an ATSDR estimate of daily human exposure to a hazardous substance at or
below which the substance is unlikely to pose a measurable risk of harmful (adverse),
noncancerous effects. Exposure might be for up to 2 weeks (acute), 15 days to 364 days
(intermediate), or more than 365 days (chronic). RMEGs represent the amount of a chemical in
water or soil at which a chronic human exposure is not likely to result in adverse non-carcinogenic
effects, based on the U.S. Environmental Protection Agency’s (EPA’s) reference dose. A reference
dose is an EPA estimate, with uncertainty or safety factors built in, of the daily lifetime dose of a
substance that is unlikely to cause harm in humans. EPA also uses a hazard quotient (HQ) to
understand non-carcinogenic effects. The HQ is calculated by dividing the concentration of the
chemical found by the EPA Reference concentration for the chemical. If the calculated HQ is less
than 1, it is determined the concentration of the chemical will not pose noncancerous health effects.

If the substance is a known or a probable carcinogen, ATSDR’s cancer risk evaluation guides
(CREGs) were considered as CVs. CREGs are estimated contaminant concentrations that would
be expected to cause no more than one excess cancer in a million persons exposed during their
lifetime (78 years). The background lifetime risk for cancer from all cancer sites, as measured from
2016 to 2018, is one in two for men and one in three for women [ACS 2022]. All cancer risk values
we used express the additional chance of developing cancer above this normal cancer risk baseline.
If chemical amounts are found above environmental guideline CVs, it does not mean adverse
health effects will occur.

If there were no ATSDR CVs established for a chemical, then the EPA Regional Screening Levels
(RSLs) for a residential exposure scenario were used as the CV [EPA 2022a]. These screening
levels were calculated by EPA using the latest toxicity values, default exposure assumptions, and
physical and chemical properties. For radium-226+228, a screening level of 8 picoCuries per gram
(pCi/g) was established by adding the TVA Bull Run site-specific background threshold value of
3 pCi/g [Haley and Aldrich 2019] to the EPA’s allowable 5 pCi/g total radioactivity amount above
site background [EPA 1998]. USEPA’s Preliminary Remediation Goals for Radionuclides
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calculator was also used to estimate excess risk based on site-specific information such as the size
of the area where the radionuclides were found, amount of time children would be playing at the
playground, and other factors [EPA 2022b].

Discussion of Surface Soil, Mulch, and Sand Results
Sample Testing, Results Discussion, and Evaluation

Each soil sample collected was tested for percent coal ash (% ash), 20 different metals and
metalloids, five general chemical properties, and two radionuclides. The 20 metals and metalloids
are discussed below. The five general chemical properties included pH, three anions: chloride,
fluoride, sulfate, and total solids. The two radionuclides included radium-226 and radium-228.

Numerous metals, metalloids, and radionuclides occur naturally in soil. Soil is made up of minerals
that can contain various metals, metalloids, organic matter, and small fragments of rock that also
contain these compounds. Typically, the type and amount of each metal, metalloid, and
radionuclide present in soil is related to its original rock type. Amounts of metals, metalloids, and
radionuclides vary within a county, state, or region.

General Chemistry Properties Test Results and Evaluation

The pH of and amounts of chloride, fluoride, and sulfate in the surface soil, mulch, and sand were
tested by Pace Analytical of Mount Juliet, Tennessee. The pH is typically tested to understand its
acidity or alkalinity and is a characteristic of the soils in an area. The pH is measured on a scale of
1 to 14 with 7 as the neutral mark. Any reading below 7 is considered acidic and any above 7 is
considered alkaline. Many plants grow best when the pH is between 6 and 7 because most nutrients
are available to them in this range [SUNY 2019]. The pH values reported in all surface soil, mulch,
and sand samples were within the range between 5.91 (a mulch sample) and 7.71 (a surface soil
sample from outside the playground) pH units.

Chloride, fluoride and sulfate are all anions that can be an indication of soil health. The amounts
of these anions are dependent on pH levels, clay content, and calcium content. These anions occur
naturally in the soil and are released from the slow natural breakdown of minerals in the parent
rock. The amounts of these anions in soil can also be used to understand if soil has been impacted
by environmental contamination such as coal ash. The highest amounts of chloride and sulfate
were found in the composite sample from the southeast portion of the playground.

The lowest and highest values for each of these general chemistry properties are reported in Table
2. There are no corresponding health-based comparison values for these parameters as they are
simply a measure of the acidity and chemical characteristics of the soil. These general chemistry
properties provide evidence for much of the surface soil, mulch, and sand in the playground being
mostly normal soil, mulch, or sand.

Percent Coal Ash Test Results and Evaluation

The R.J. Lee Group laboratory of Monroeville, PA, tested the soil samples for coal ash using
polarized light microscopy (PLM) to determine if coal ash was present. The laboratory reported
most samples were at least 98% free of coal ash (Table 2). Two samples had a coal ash content of
6% and 9%. Because the majority of surface soil, mulch, and sand at the playground is at least
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98% free of coal ash suggests normal, clean surface soil, mulch, and sand is present throughout
the playground.

The two samples with coal ash at 6% and 9% were found in the composite samples collected
beneath swings in the northeast and northwest areas of the playground. These locations were where
worn areas beneath the swings were observed. These worn areas have exposed deeper soils beneath
the top layers of mulch, soil, and torn and worn geofabric material used to cover the deeper soil
sub-base of the playground. It was noted during sample collection the geofiber layers were worn
away in areas beneath the swings.

The one background sample from nearby Haw Ridge Park was tested only for coal ash content.
According to R.J. Lee, the sample did not have any coal ash and the result was reported as non-
detect (Table 2).

Metals and Metalloids Test Results and Evaluation

In addition to testing for coal ash, the surface soil, mulch, and sand samples were tested for other
chemicals that might have been present. The samples were tested for 20 different metals and
metalloids:

antimony cadmium lead selenium
arsenic calcium lithium silver
barium chromium molybdenum thallium
beryllium cobalt mercury vanadium
boron copper nickel zinc

Samples had comparably very low to low amounts of these 20 metals and metalloids. All results
are reported in milligrams of the metal per kilograms of soil (mg/kg). Pace Analytical of Mount
Juliet, Tennessee provided the analytical testing services for metals and metalloids.

Concentrations of these 20 metals and metalloids were evaluated assuming children using the
playground could have either an acute, intermediate, or chronic exposure. An example of an acute
exposure would be if a child played one or two days over a two week timeframe, during a year.
An example of an intermediate exposure would be if a child played in the playground between 15
and 364 days per year. An example of a chronic exposure would be greater than 365 days, such as
if children played at the playground a number of days over a number of years.

In some areas of the playground there is thick mulch cover over the surface soils and geofabric
preventing exposure to underlying soil. In other areas the mulch layer is thin or in specific areas,
such as beneath the swings, absent.

Overall, the playground is mostly normal soil and mulch. The sand is also normal. Amounts of
metals and metalloids found are mainly those of typical soil background levels that have been
published and documented by various investigators in Tennessee. Most of the sample results we
found matched well with typical Tennessee soil background levels.
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Table 2.. Summary of Claxton Community Park and Playground surface soil, mulch, and sand testing results. Results are for radionuclides, total metals, metalloids, and
general chemistry properties in 16 samples. The highest levels for each radionuclide and metal measured were compared to background or naturally occurring levels and health
comparison values published by the Agency for Toxic Substances and Disease Registry (ATSDR) and U.S. Environmental Protection Agency (EPA).

. Bull Run Soill Selected
. . Location of Tennessee Number of Warrants
L . Minimum Maximum . Background Health Source of . .
Chemical in Soil . . Maximum Background . Locations at Additional
Concentration Concentration A 1 Threshold Comparison Selected CV S
Concentration Level 2 or above CV | Investigation
Values Value (CV)
Radionuclides reported in picocuries per gram (pCi/g)
radium-226 | 0.0366 +0.114U | 3.65%0.472 | SL-PGIN-14 1.1* 1 chg%rgi‘;gd EPA* 0/16 No
radium-228 | 0.0425+0.453U | 2.33:+0.557 | SL-PGIN-14 NL 2 chg%rgi‘;gd EPA* 0/16 No
combined Background
radium 0.265 £ 0.294U 5.97 +1.03 SL-PGIN-14- 1.1* 3 + 59 Cil EPA* 0/16 No
226+228 PG
Metals and metalloids reported in milligrams per kilogram (mg/kg)
. ATSDR Chronic
antimony 0.254 ] <13 U SL-PGIN-15 6.2 0.7 21 RMEG (c) 0/16 No
. ATSDR Chronic
arsenic 1.66J 35.6 SL-PGIN-14 10 11 16 EMEG (c) 4/16 Yes
barium 1723 118 SL-PGOUT-15 144 219 10,000 ATSDR Chronic 0/16 No
EMEG (c)
. ATSDR Chronic
beryllium 0.404J <10.8 U SL-PGIN-15 1.0 3 100 EMEG (c) 0/16 No
boron <53.1 <216 U SL-PGIN-15 55* 6 10,000 ATSDR Chronic 0/16 No
RMEG (c)
cadmium 0.152J <432 U SL-PGIN-15 1.0 4 5.2 ATSDR Chronic 0/16 No
EMEG (c)
(calcium is a
calcium <531 U 62,300 SL-PGIN-16 NL 179,000 NA requirement for 0/16 No
the human body)
+6
chromium 1.79J 21.6 SL-PGIN-15 20 52 78,000 ATSDR Cr 0/16 No

Chronic RMEG (c)
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Table 2 continued. Summary of Claxton Community Park and Playground surface soil, mulch, and sand testing results. Results are for radionuclides, total metals,
metalloids, and general chemistry properties in 16 samples. The highest levels for each radionuclide and metal measured were compared to background or naturally occurring
levels and health comparison values published by the Agency for Toxic Substances and Disease Registry (ATSDR) and U.S. Environmental Protection Agency (EPA).

. . Location of Tennessee Bull Run Soil Selected Number of Warrants
S . Minimum Maximum . Background ) Source of . .
Chemical in Soil . - Maximum Background Comparison Locations at Additional
Concentration Concentration . 1 Threshold Selected CV C
Concentration Level values? Value (CV) or above CV Investigation
Metals and metalloids reported in mg/kg (continued)

cobalt 0.421J 10.8 SL-PGOUT-13 13 42 520 ATSDR Interm. 0/16 No
EMEG (c)

copper 2873 44.9 SL-PGIN-15 25 43 520 ATE,\DAE(';”E(?; m. 0/16 No

lead 1.29 14.9 SL-PGOUT-15 45 72 400 EPA RFfSStje“t'a' 0/16 No

lithium 0.25J 8.59 SL-PGOUT-13 30+ 36 16 EPA R;;:_de”“a' 0/16 No

molybdenum 0.239J <9.56 U MLCH-PGIN-12 0.79* 0.9 260 ATSDR Chronic 0/16 No
EMEG (c)

mercury 0.0294 0.173U SL-PGIN-15 0.18 0.1 1.1 EPA R;;:_de”“a' 0/16 No

nickel 0.412J 13.2 SL-PGOUT-12 18 69 1,000 ATSDR Chronic 0/16 No
RMEG (c)

selenium 0.334J <108 U SL-PGIN-15 1.2 2 260 ATSDR Chronic 0/16 No
EMEG (c)

silver <0.531 U <2.16 U SL-PGIN-15 1.2 0.1 260 ATSDR Chronic 0/16 No
RMEG (c)

thallium 0.108 J <8.65 U SL-PGIN-15 1.9 0.3 0.078 EPA Rngl'_de”“a' 0/16 No

vanadium 0.574 ] 17.7 SL-PGOUT-13 31.8 39 520 ATSDR Interm. 0/16 No
EMEG (c)

zine 352 56.1 SL-PGIN-13 94 841 16,000 ATSDR Chronic 0/16 No
EMEG (c)
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Table 2 continued. Summary of Claxton Community Park and Playground surface soil, mulch, and sand testing results. Results are for radionuclides, total metals,
metalloids, and general chemistry properties in 16 samples. The highest levels for each radionuclide and metal measured were compared to background or naturally occurring
levels and health comparison values published by the Agency for Toxic Substances and Disease Registry (ATSDR) and U.S. Environmental Protection Agency (EPA).

- . Location of Tennessee Bull Run Soil Selected Number of Warrants
S . Minimum Maximum . Background ) Source of . .
Chemical in Soil . - Maximum Background Comparison Locations at Additional
Concentration Concentration . 1 Threshold Selected CV C
Concentration Level values? Value (CV) or above CV Investigation
General Chemistry Properties (mg/kg)
pH 5.91 7.71 SL-PGOUT-11 NA 9 NA NA NA No
chloride <21.2U <86.5U SL-PGIN-15 NA 10 NA NA NA No
fluoride 1477 <8.65 U SL-PGIN-15 NA 7 NA NA NA No
sulfate 219 <216 U SL-PGIN-15 NA 279 NA NA NA No
Notes:

ATSDR EMEG = Agency for Toxic Substances and Disease Registry Environmental Media Evaluation Guide (ATSDR 2022a). Chronic non-cancer exposure comparison values

for an exposure greater than 365 days used to determine if chemical concentrations warrant further health-based screening.

ATSDR CREG = Estimated contaminant concentrations that would be expected to cause no more than one excess cancer in one million persons exposed during their lifetime
(ATSDR 2022a). CREGs are calculated from EPA’s cancer slope factors for oral exposures in this case. These values are based on EPA evaluations and assumptions about
hypothetical cancer risks at low levels of exposure.

ATSDR RMEG = Reference Dose Media Evaluation Guide (ATSDR 2022a); ATSDR RMEG used as there was no Chronic EMEG available for the chemical.
ATSDR Environmental Media Evaluation Guide (EMEG) and CREG for Hexavalent Chromium (Cr*6) used to be cautious.

EPA Residential RSL = EPA residential Regional Screening Level for non-cancer hazard index of 1 and lifetime excess cancer risk of 1 in 1 million (EPA 2022a).

(c) = RMEG or EMEG represents that for a child exposure.
pCi/g = picoCuries per gram
mg/kg = milligrams per kilogram, equivalent to parts per million in soil
NA = not applicable

1 = Tennessee naturally occurring background level as reported in Kopp 2001, Hazardous Trace Elements in Tennessee Soils. Values designated with * are mean of
background soil values of compound in Tennessee soils from Dragun and Chekiri 2005, Elements in North American Soils 2nd Edition.

2 = Soil Background Values from Soil Background Threshold Values for the TVA Bull Run Fossil Plant, Claxton, Tennessee, Haley & Aldridge, August 2019
<2.16 U = result is less than the detection limit (shown) of the test
J = estimated concentration of chemical
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However, to be cautious, we thoroughly evaluated the metals and metalloids to make sure children
using the playground were protected. The lowest and highest amounts found for each metal are
reported in Table 2. The table also includes the naturally occurring amounts for Tennessee of each
metal tested [Kopp 2001], Bull Run facility background threshold values [Haley and Aldrich 2019]
for radium 226+228, and the corresponding health-based comparison value for each metal or
metalloid [ATSDR 2022a, EPA 2022a]. We found arsenic above its background level and health
CV in 4 of 16 samples. We will provide further discussion of our more in-depth evaluation of
arsenic below.

Arsenic Evaluation

Arsenic is naturally occurring in soil and rocks throughout Tennessee. A total of 11 of the 16
samples were below the Tennessee arsenic background level for soil of 10 mg/kg [Kopp 2001].
Measured amounts of arsenic in 12 of the 16 samples were below ATSDR’s non-cancer
comparison value of 16 mg/kg for a chronic exposure of more than 365 days [ATSDR 2022a]. The
four samples with measured amounts above ATSDR’s non-cancer comparison value of 16 mg/kg
ranged from 19.5 to 35.6 mg/kg.

Since studies have identified effects due to arsenic exposure on every organ or tissue in the body
[ATSDR 2007], we evaluated the arsenic results further using ATSDR’s Public Health Assessment
Tool PHAST [ATSDR 2022b]. TDH EEP used PHAST to calculate the non-cancer health effects
hazard quotient and the excess cancer risk for accidental ingestion or coming into contact with the
highest measured amount of arsenic found at the playground of 35.6 milligrams per kilogram
(mg/kg), even though this result was found only in the area beneath the swings in the northeast
portion of the playground. TDH EEP used PHAST to model an exposure of a child, accidentally
ingesting and contacting soil containing arsenic while visiting the playground for 2 hours per day,
2 days per week, for 10 years. These visits and timeframes were used based on a National
Recreation and Parks Association report [NRPA 2021] which cites 92% of Americans visit a park
or playground less than 50 times per year (2 days a week equals 52 visits a year). This timeframe
is a conservative protective estimation of the time children would be anywhere in the park. Using
this very cautious approach, we found the highest non-cancer exposure HQ of a child accidentally
ingesting soil or contacting soil containing arsenic is 0.04. An HQ of less than 1 (HQ = <1) shows
there should not be non-cancer health effects connected to the highest amount of arsenic found at
the playground.

Additionally, arsenic has a published chronic dose Minimal Risk Level (MRL) of 0.0003
milligrams per kilogram per day (mg/kg/day) [ATSDR 2022c]. TDH EEP again used the highest
arsenic amount of 35.6 mg/kg again to calculate an estimated dose of 0.00001 mg/kg/day, or about
ten times lower than the chronic dose MRL established by ATSDR. This also indicates non-cancer
health effects are not expected from ingesting or contacting soil with the highest amount of arsenic
found at the playground.

Arsenic in all areas was above ATSDR’s CREG of 0.26 mg/kg for one lifetime excess cancer in
one million people. Naturally occurring arsenic in Tennessee soils measure above the ATSDR
CREG. Again, a CREG is a cancer screening value and not used to identify health outcomes. The
arsenic CREG value is based on a continuous, daily, lifetime exposure. This exposure is not a
realistic situation for the children using the playground as children would be at the playground a
certain number of days each week over a certain number of years.
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To further evaluate a more realistic excess cancer risk for children playing at the playground, we
evaluated an average exposure to the highest amount of arsenic found in the soils at the playground
—35.6 mg/kg. An estimated excess cancer risk was calculated for a child playing in the area of the
highest arsenic amount for 2 hours a day, 2 days per week, for 10 years. Again, the number of
visits and timeframes used were the same for the non-cancer health effects estimate.

The most conservative excess cancer risk was about two excess cancers in one million children
(expressed exponentially as 2x10). This small estimated excess cancer risk is in addition to the
normal cancer risk of people of 1 in 2 for males, or 50 in 100 males, and 1 in 3 for females, or 33.3
in 100 females in their lifetime [ACS 2022]. The total calculated risk with the additional risk from
the maximum level of arsenic would be 50.0002 per 100 males and 33.3002 per 100 females. This
estimated excess cancer risk should not result in a significant increased excess risk of cancer to
children playing at the playground and there should be no harmful health effects from amounts of
arsenic found in the soils of the park or playground.

Antimony Evaluation

There were 13 samples in which antimony was not detected that had a reporting limit higher than
its EPA’s RSL. The reporting limits for these 13 samples were all below ATSDR’s CV (Table 2).
In three samples where antimony was detected, the concentration was estimated because it was
above the method detection limit but below the reporting limit. The estimated concentrations were
below background values, ATSDR’s CV for antimony, and EPA’s RSL. Therefore, antimony was
not evaluated further. There is not a health concern from concentrations of antimony found at the
park or playground.

Cobalt Evaluation

There were 11 samples with concentrations of the metal cobalt higher than EPA’s RSL.
Concentrations found in these 11 samples were below naturally occurring background levels and
ATSDR’s CV (Table 2). Therefore, cobalt was not evaluated further. There is not a health concern
from concentrations of cobalt found at the park or playground.

Thallium Evaluation

There were 9 samples where thallium was not detected that had a reporting limit higher than EPA’s
RSL for thallium. The method detection limits of these 9 samples, however, were all below the
Tennessee background value for thallium, and reported as not-detected (Table 2). In 7 samples,
where thallium was detected, the concentration was estimated because it was above the method
detection limit but below the reporting limit. The estimated concentrations were all greater than
EPA’s RSL but below at least one of the thallium background values and were therefore considered
below naturally occurring background levels of thallium in Tennessee. Thallium was not evaluated
further and there is not a health concern from concentrations of thallium at the park or playground.

Radium-226/228 Evaluation

Each sample was also tested for isotopes of radium commonly found in coal ash. Coal and some
soils contain naturally occurring radionuclides. Burning coal for power leaves behind significant
amounts of coal ash. Radium-226 and radium-228, common radionuclides in coal, can become
concentrated in coal ash. The lowest and highest activity value found for radium-226 and radium-
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228 is reported in Table 2. All radium-226+228 activity values were reported as a number in
picocuries per gram (pCi/g).

Because of concerns about excess radiation people can have, we evaluated the reported amounts
of radium-226 and -228 further.

Total Radium-226+228

All test results at the playground were below the 5 pCi/g total radioactivity level plus site
background, in accordance with Code of Federal Regulations 40 CFR 192 which is used to regulate
radium and thorium concentrations at mill and mining sites under the Health and Environmental
Protection Standards for Uranium and Thorium Mill Tailings, Uranium Mill Tailings Radiation
Control Act [EPA 1998]. EPA uses this method of evaluating sites across the country. The Bull
Run site-specific background threshold value for radium 226+228 was established at 3 pCi/g
[Haley and Aldrich 2019]. The Bull Run background threshold value of 3 pCi/g plus the 5 pCi/g
total radioactivity greater than site background provides for a combined radium screening value in
soil of 8 pCi/g. All combined radium 226+228 results at the playground are below this screening
value. There should be no harmful health effects from amounts of radium-226+228 found in the
soils of the park or playground.

Even though total radium-226+228 was below 8 pCi/g, as a prudent public health evaluation, we
looked further at the highest individual radium-226 and radium-228 amounts found. TDH EEP
estimated the additional cancer risk from these amounts using USEPA’s Preliminary Remediation
Goals for Radionuclides calculator [EPA 2022c]. This calculator also provided excess risk
estimates for radium-226+228. The location where the highest radium-226 and radium-228
amounts were found was the same area beneath the swings in the northeastern area of the
playground. This was where the highest coal ash percent and highest amount of arsenic were also
found and where mulch, soil, and geofiber layers were worn and torn.

Radium-226 Evaluation

Radium-226 amounts measured in the 16 samples ranged from 0.0366 = 0.114 pCi/g to 3.65 +
0.472 pCi/g. Radium-228 amounts measured in the same 16 samples ranged from 0.0425 + 0.453
pCi/gto 2.33 £0.557 pCi/g. All test results were compiled in Table 2.

Published naturally occurring background radium-226 amounts in Tennessee soils ranged between
0.65 to 1.4 pCi/g with a mean value of 1.1 pCi/g [Dragun and Chekiri 2005]. A radiation subject
matter expert with ATSDR was consulted. Typical radium-226 amounts in soils are about 1 pCi/g
[Charp 2019]. Because the highest concentration of radium-226 found at the playground exceeded
the background amount, a further site-specific cancer risk evaluation was done.

An estimated excess cancer risk was calculated for a child playing in the area of the highest radium-
226 amount found for 2 hours a day, 2 days a week, for 10 years. This timeframe is a conservative
protective estimation of the time children would be anywhere in the park. The estimated excess
risk for the highest radium-226 amount found is 2.8x10%, or about 3 additional excess cancers in
one million people. This additional excess cancer risk is in addition to the normal risk of people
developing cancer in their lifetime of 1 in 2 for males, or 50 in 100 males, and 1 in 3 for females,
or 33.3 in 100 females [ACS 2022]. The total calculated risk with the additional risk from the
maximum level of radium-226 would be 50.00028 per 100 males and 33.30028 per 100 females.
This additional risk is very small, especially in comparison to the normal risk of people developing
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cancer during their lifetime. Based on our evaluation, there should not be harmful health effects
from exposure to the low amounts of radium-226 found at the park or playground.

Radium-228

Identical to our exposure estimate for radium 226, we used an exposure time of 2 hours a day, 2
days a week, for 10 years to find an estimated excess cancer risk for a child playing in the area of
the highest concentration of radium-228. The estimated total excess risk for the highest Radium-
228 amount is 8.2x107, or about 8 additional excess cancers in ten million people. This additional
excess cancer risk is in addition to the normal risk of people developing cancer in their lifetime of
1 in 2 for males, or 50 in 100 males, and 1 in 3 for females, or 33.3 in 100 females [ACS 2022].
The total calculated risk with the additional risk from the maximum level of radium-228 would be
50.00008 per 100 males and 33.30008 per 100 females. There should not be harmful health effects
from exposure to the low amounts of radium-228 found.

Therefore, the total risk for combined radium 226+228 would be estimated to be 3.6x10° or about
4 excess lifetime cancers in one million people (for a combined risk of 50.0004 per 100 males and
33.3004 per 100 females). Although this estimated additional excess cancer risk is not zero, the
additional risk is very small, especially in comparison to the normal risk of people developing
cancer during their lifetime. The combined radium-226+228 risk evaluation outlined above further
shows children coming into contact with soil or accidently ingesting soil at the location with the
highest radium-226+228 amount should not have harmful health effects.

Conclusion

The Tennessee Department of Health’s Environmental Epidemiology Program reached one
important conclusion about the Claxton Community Park and Playground:

There is not a risk of children having harmful health effects from using the park and playground.
Surface soils, mulch, and sand were tested to protect the children who play at the park and
playground. The percent of coal ash, metals, metalloids, radionuclides, and general chemical
properties were tested for each of sixteen five-point composite soil samples. Fourteen of sixteen
samples from the playground area were 98% to 100% coal ash free. The Claxton Community Park
has normal soil, mulch, and sand on the surface of the ground. This is appropriate for a place where
children often play. There were a few places where the soil was worn away in the playground and
the underlying geofiber layers were torn. The soil samples intentionally collected and tested from
these worn areas were 94% to 91% coal ash free. Proper maintenance designed to keep any coal
ash residuals below the geofiber layers and mulch will ensure that there is no exposure. The
Claxton Community Park and Playground can continue to be a place for children to play and their
families to enjoy.

Recommendations

The Tennessee Department of Health’s Environmental Epidemiology Program has two
recommendations for the Claxton Community Park and Playground:

The Tennessee Department of Health, as a prudent public health action and to eliminate any
possibility of exposure, recommends repair of the areas of soil beneath the swings and the
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addition of new mulch over the entire playground area. This will block the potential for future
exposure to coal ash and metals, metalloids, and radionuclides by children using the playground.

The Tennessee Department of Health also recommends Anderson County Parks prepare and
follow an operations and maintenance plan to regularly inspect the playground, repair damaged
areas, and add additional mulch to areas where the mulch has been worn away.

Public Health Action Plan

This public health action plan for the Claxton Community Park Playground contains a list of
actions that have been or are planned to be taken by TDH EEP and other agencies. The purpose of
the public health action plan is to offer a plan of action designed to mitigate and prevent harmful
health effects that result from exposure to hazardous substances in the environment. Included is a
commitment on the part of TDH EEP to follow up on this plan to ensure it is implemented.

TDH EEP Actions Completed:

e Partnered with the Tennessee Department of Environment and Conservation to perform the
work requested by the Anderson County Commissioners to investigate the Claxton Community
Park and Playground for the potential for coal ash to be in surface soil at the park and surface
soil, mulch, and sand at the playground. Representatives from TDH and TDEC met several
times to discuss ways to investigate the soil, mulch, and sand at the park and playground.

e Prepared a soil investigation work plan jointly with TDEC to find out if coal ash was present in
surface soil, mulch, and sand at the Claxton Community Park and Playground.

e Prepared this health consultation to evaluate and explain surface soil, mulch, and sand test
results from the Claxton Community Park and Playground. TDH EEP also evaluated the
amounts of metals, metalloids, and radionuclides in the soil against health comparison values.

e We would like to thank Anderson County for already taking action to repair the worn areas
beneath both sets of swings, and at the slides, tire swing, and monkey bar areas at the
playground.

TDH EEP Actions Planned:

e Provide copies of this health consultation to the Anderson County citizens, the Anderson
County Commissioners, TDEC, state and local governmental officials, and TVA.

e Be available to and maintain dialogue with Anderson County citizens, the Anderson County

Commissioners, TDEC, the Anderson County Health Department, Anderson County public
officials, and TV A should they have questions about this health consultation.
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1.0 INTRODUCTION

The Tennessee Department of Environment and Conservation (TDEC) Division of Remediation
(DoR) retained Civil & Environmental Consultants, Inc. (CEC) to conduct surficial material
sampling (i.e., soil, soil/mulch mix, sand, and mulch) at the Claxton Community Park and
Playground (Project) in Claxton, Tennessee. The Project was performed per the request of
Ms. Terry Frank, the Anderson County Mayor (Mayor Frank), to the Tennessee Department of
Health’s (TDH) Environmental Epidemiology Program (EEP) and the TDEC DoR, and in
accordance with the Claxton Community Park and Playground Sampling Work Plan (Work Plan)
prepared by TDH EEP and TDEC DoR, dated November 19, 2021. Mayor Frank’s request was
made following an independent study conducted by Duke University researchers that reported the
presence of fly ash in the park. The Anderson County Board of Commissioners passed Resolution
Number 21-08-885 asking both TDH and TDEC to test soils on the Claxton Community Park
property leased from the Tennessee Valley Authority (TVA) by the Anderson County government.

The scope of this investigation included sampling and analysis of surface (0-3 inches in depth) soil
and mulch, as well as a mixture of the two, collected from various locations at the Claxton
Community Park and Playground. One background sampling location southwest of the park was
sampled. Additionally, the surficial content of two sand boxes were also sampled. The purpose
of the investigation was to assess surficial materials children could encounter at the Claxton
Community Park and Playground for the presence or absence of coal combustion residuals (CCR),
and to understand if there were levels of metals or metalloids present above naturally occurring
background soil levels or current human health comparison values provided by the Agency for
Toxic Substances and Disease Registry (ATSDR) and the U.S. Environmental Protection Agency
(U.S. EPA) Regional Screening Levels. This report presents a summary of the performed sampling

program, the laboratory analytical results, and discussion regarding the Project.

1.1 BACKGROUND

On October 21, 2002, the Anderson County Commission unanimously approved an agreement

between the TVA and Anderson County for a recreational easement for the Claxton Community
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Park and Playground. The park is located within the boundary of the Bull Run Fossil Plant (BRF),
on Edgemoor Road in Claxton, Tennessee. The park contains a playground, known as the Kids
Palace Playground, with various playground equipment including slides, swings, and monkey bars.
In the grass area surrounding the playground, there are two covered pavilions with picnic tables
and grills. Since the park has opened, it has been used by local families for birthday parties,

recreation, and exercise.

In the July 20, 2021, journal issue of Environmental Science and Technology, a study was
published entitled “Evaluation and Integration of Geochemical Indicators for Detecting Trace
Levels of Coal Fly Ash in Soils”. The study presents a new approach for detecting the presence
of trace levels of coal fly ash particles in surface soils near two coal-fired power plants in North
Carolina and Tennessee. The study, conducted by researchers at Duke University in Durham,
North Carolina, reports the presence of fly ash particles in surface soils downwind of TVA’s BRF

in a community park in Claxton, Tennessee.

In 2019 TDEC and TDH partnered to sample the Roane County Athletic and Festival Fields for
fly ash, metals, and metalloids from TVA’s Kingston Plant at the request of the Roane County
Environmental Review Board through the Roane County Mayor. Similarly, the Anderson County
Commission, through Mayor Frank, requested that TDEC and TDH conduct independent sampling
of the Claxton Community Park and Playground given its location adjacent to TVA’s BRF and the

reported results from the published study mentioned in the preceding paragraph.

1.2 SAMPLE LOCATION DESCRIPTION

Fourteen sample locations were identified by TDEC during the Project scope development;
however, two additional locations were added during the kickoff meeting held at the Project on
November 30, 2021, between TDEC, TDH, TVA, and CEC. The additional locations were added
based upon field observations at the time of the meeting (i.e., highly trafficked areas where mulch
had been displaced within the playground area). The table below provides sample identification,
sample matrix, location, and the latitude and longitude from the center of the sampling area as

documented in the field.
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TABLE 1
Claxton Community Park and Playground Soil Sample Summary Table

Sample ID Sample Matrix Location Sample Type | Latitude (°N) |Longitude (°E)
CLX-SL-PGOUT-11-120121 |Surface Soil from Grass Area |Outside Playground |Composite 36.026146 -84.149345
CLX-SL-PGOUT-12-120121 |Surface Soil from Grass Area |Outside Playground |Composite 36.026548 -84.149440
CLX-SL-PGOUT-13-120121 |Surface Soil from Grass Area |Outside Playground |Composite 36.026385 -84.148906
CLX-SL-PGOUT-14-120121 |Surface Soil from Grass Area |Outside Playground |Composite 36.026194 -84.149011
CLX-SL-PGOUT-15-120121 |Surface Soil from Grass Area |Outside Playground |Composite 36.026065 -84.149001
CLX-SL-PGOUT-16-120121 |Surface Soil (Background) Haw Ridge Park Composite 36.000772 -84.184459
CLX-SL-PGIN-11-120121 |Playground Soil/Mulch Mix  |Inside Playground Composite 36.026277 -84.149178
CLX-SL-PGIN-12-120121 |Playground Soil/Mulch Mix |Inside Playground Composite 36.026307 -84.149288
CLX-SL-PGIN-13-120121 |Playground Soil/Mulch Mix  |Inside Playground Composite 36.026405 -84.149376
CLX-SL-PGIN-14-120121 |Playground Soil/Mulch Mix Inside Playground Composite 36.026455 -84.149190
CLX-SL-PGIN-15-120121 |Playground Soil/Mulch Mix  |Inside Playground Composite 36.026296 -84.149043
CLX-SL-PGIN-16-120121 |Playground Soil/Mulch Mix  |Inside Playground Composite 36.026210 -84.149117
CLX-SL-PGIN-17-120121 |Sand (Sand Box) Inside Playground Composite 36.026249 -84.149317
CLX-SL-PGIN-18-120121 |Sand (Sand Box) Inside Playground Composite 36.026374 -84.149273
CLX-SL-MLCH-11-120121 |Mulch Inside Playground Composite 36.026372 -84.149352
CLX-SL-MLCH-12-120121 |Mulch Inside Playground Composite 36.026401 -84.149159

Note: The sample suffix, “-120121” has been excluded from each sample name reference in the proceeding sections

of the report.

Justification for each sampling location, as provided to CEC by TDEC, is outlined below:

CLX-SL-PGOUT-11 thru CLX-SL-PGOUT-15 — These locations were selected to
assess the grass area surrounding the playground (i.e., outside of the playground). This
area includes two pavilions, a foot bridge, and a parking lot. Samples were biased to
locations with exposed and/or bare soil (i.e., areas of high traffic). Duplicate sample
collected at location CLX-SL-PGOUT-15-120121 and named, “CLX-SL-PGOUT-
12012021”.

CLX-SL-PGOUT-16 — Background location located approximately 2.6 miles southwest
of the Project in Haw Ridge Park. The collected soil sample was submitted for polarized
light microscopy (PLM) analysis only to assess background soils for potential ash.

CLX-SL-PGIN-11 thru CLX-SL-PGIN-16 — Locations within the playground footprint
biased to highly trafficked areas where mulch had been displaced. Sample areas included
beneath swing sets, slides, and monkey bars.

CLX-SL-PGIN-17 thru CLX-SL-PGIN-18 — Sand box play area locations within the
playground.

CLX-SL-MLCH-11 thru CLX-SL-MLCH-12 - Locations within the playground
footprint where mulch was present and heavy foot traffic was not evident.
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2.0 FIELD WORK SUMMARY

CEC provided field services in support of the Project sampling program as outlined in the Work
Plan. The CEC team included two environmental personnel from its Knoxville Office to perform
the sample location demarcation and collection activities. Anderson County closed the Claxton
Community Park and Playground on November 30 and December 1, 2021, in support of Project
activities. This section provides a description of the field work performed in association with the

Project.

2.1 SAMPLE LOCATION DEMARCATION

As discussed in Section 1.2, TDEC, TDH, TVA, and CEC met at the Claxton Park and Playground
on November 30, 2021, to review field conditions and identify the sampling locations prior to
commencing sample collection activities. The sample locations, as described in the Work Plan
and noted in Section 1.2, were selected based on field observations and spatial location information
collected using a hand-held GPS unit. The sample locations were mutually agreeable to the parties

in attendance. The center of each sample location was demarcated with a survey flag for reference.

2.2 MOBILIZATION

On December 1, 2021, TDEC, TDH, TVA, and CEC personnel mobilized to the Project to begin
sampling activities. TVA was present to split samples with CEC and to perform an audit of field
activities. CEC conducted an informal tailgate safety discussion to assist in identifying potential
hazards associated with the sampling effort. Additionally, a sample processing area was
established under the pavilion located near the southern boundary of the Project. The processing
area consisted of a table lined with plastic sheeting. Clean stainless steel totes were placed on the
plastic sheeting to serve as secondary containment during sample processing. Finally, all
disposable PPE and sampling equipment were collected in trash bags after use within the

processing area and disposed as municipal waste.
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2.3 SAMPLE COLLECTION

Sampling and compositing activities were performed in general accordance with the U.S. EPA
Region 4 Operating Procedure for Soil Sampling (effective date of June 11, 2020). Five point
composite surface material samples were collected at each sample location. Each point (i.e., the
sample aliquot) was advanced to three inches below grade using a dedicated stainless steel shovel.
Using the shovel, a circular hole approximately 4 inches in diameter was established at each
sampling point to generate the necessary aliquot volume. At several locations within the
playground area, the geotextile fabric was encountered at less than three inches below grade. At
these locations, the diameter of the sample location was widened to generate sufficient sample
volume. These locations are noted on the attached Split Sampling Forms included in Appendix B.
Care was taken to remove any non-target material (grass, sticks, rocks, etc.) from the aliquot and
composite sample volume. Also, care was taken to avoid the geotextile liner! below the mulch
layer within the playground. After the first sample aliquot was collected, it was placed in a clean,
new, sealable plastic bag. Subsequent aliquots from the sample location were placed into the same
sealable plastic bag after the volume/mass was estimated to be similar as the other aliquots. The
combined sample was transferred to the sample processing area established under the pavilion.
Sample processing involved homogenizing the composited aliquots by kneading the outside of the
plastic bag, via gloved hand, until the physical appearance was consistent throughout. New nitrile

gloves were donned after each sample was processed.

Pace Analytical Services (Mt. Juliet, Tennessee) supplied sample containers appropriate for the
analyses and the containers were filled after homogenization. Additionally, CEC accepted sample
containers from TVA for split sampling purposes. Split sampling is discussed in further detail
below. The rim and threads of the sample containers were cleaned by wiping with a clean paper
towel, and capped. A signed and dated custody seal was applied to the sample containers for the
following analyses:

e Radiological parameters (EPA 901.1);

e Total metals, wet chemistry (EPA 6020A, 7471, 300.0, 9045D); and,

! Within the playground area, CEC observed that the geotextile liner had been compromised at several locations
including: CLX-SL-PGIN-13 and CLX-SL-PGIN-14.

-5- CEC Project 315-875
March 2022



e Percent ash [Polarized Light Microscopy (PLM); RJ Lee SOP OPT23.02].

The samples, with the exception of those collected for PLM analysis, were immediately placed in
a cooler and stored on ice under chain-of-custody protocol. The samples were overnighted to Pace
Analytical (12065 Lebanon Road, Mt. Juliet, Tennessee 37122) via FedEx on December 2, 2021.
Samples collected for PLM analysis were overnighted via FedEx to RJ Lee Group (350 Hochberg
Road, Monroeville, Pennsylvania 15146). PLM samples did not require ice preservation. A photo
log depicting representative tasks associated with sample collection has been provided in

Appendix A.

Following sampling activities, CEC traversed the sample area with the hand-held GPS to capture
the approximate area where the composite samples were collected (i.e., the traversed area

encompassed each of the five aliquot locations creating a polygon).

24 SPLIT SAMPLING PROCEDURE

TVA elected to accept split, composite samples from each of the locations identified in Table 1.
Split sampling was performed as follows:
e In advance of sampling activities at each location, TVA provided labeled laboratory-
supplied sample containers from its selected laboratory;

e TVA sample containers were positioned in the sample process area alongside TDEC’s
sample containers and opened by CEC;

e After sample homogenization as described in Section 2.3, the split sampling process was
initiated by filling TDEC and TVA laboratory-supplied sample containers in thirds in the
following order:

o Radiological parameters (EPA 901.1);
o Total metals, wet chemistry, pH (EPA 6020A, 7471, 300.0, 9045D);
o Moisture (ASTM D2974-87); and,
o Percent ash (PLM; RJ Lee SOP OPT23.02).
e Sample jars were filled via gloved hands; and,

e Split sample jars were relinquished to TV A once filled and capped.
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Additionally, all personal protective equipment (PPE) was disposable. Therefore, equipment and

PPE decontamination was not necessary.
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3.0 FINDINGS

As noted in Section 1.2, 16 samples and one duplicate sample were collected for laboratory
analysis. Each collected sample was generated by compositing five individual aliquots of targeted
surface material. Of the 16 samples, one sample (i.e., CLX-SL-PGOUT-16) was collected from
Haw Ridge Park for background purposes (i.e., PLM background only)?>. Figure 1 has been
provided depicting the general location of the Project and the sample location in Haw Ridge Park.

Figure 2 depicts the remaining sample locations within the Project.

Laboratory analytical results were compared to the following:

e U.S. EPA Regional Screening Levels (RSLs) for residential soil under direct contact
exposure with target cancer risk of 10 and target hazard quotient of 0.1 (published
November 2021).

e Agency for Toxic Substances and Disease Registry (ATSDR) Soil Ingestion Criteria
(https://www.atsdr.cdc.gov/sites/brownfields/CV Viewer.html).

e Tennessee Superfund’s Background Inorganic Survey Statistical Summary, 3™ Quartile
(May 1996).

e Soil Background Supplemental Data Set for the East Tennessee Technology Park (ETTP)
prepared for the U.S. Department of Energy Office of Environmental Management
(September 2003).

e Subpart B of 40 CFR 192 regarding the concentration criterion for Radium 226 in surface
soil.

Provided in the following is a summary of the findings from this assessment. The discussion is
broken down on an analyte-specific basis for clarity. A summary of the laboratory analytical
results for all analytes is provided as Table 3. The laboratory analytical reports are included in

Appendix C.

2 In the results discussion section of this Report, the background sample (CLX-SL-PGOUT-16) is not included in the
inorganics/wet chemistry, metals, or radium discussions when referencing the sample results as a whole. The
background sample only included PLM analysis.
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3.1 INORGANICS/WET CHEMISTRY

Samples were submitted to Pace Analytical for chloride, fluoride, and sulfate analysis via U.S.
EPA Method 300.0. Sample prep for Method 300.0 included preparing 5 grams of sample in 50mL
deionized water, vortexing the prepared sample for 15 minutes, centrifuging thereafter, and

filtering via 0.2 micron filters before analysis.

Chloride was reported as non-detect while Sulfate was reported as either non-detect, or as an
estimated value® (i.e., J qualifier) for all samples. Fluoride was reported as non-detect, or with a J
qualifier, for all samples with exception of the results associated with CLX-SL-PGOUT-13 (2.52
mg/kg) and CLX-SL-PGOUT-15 (2.72 mg/kg). These fluoride quantifications are well below the
U.S. EPA RSL (i.e. 310 mg/kg). Additionally, pH (via U.S. EPA Method 9045D) and total solids

(via method 2540G-2011) were evaluated and are reported on Table 3 for informational purposes.

3.2 METALS

Samples were submitted to Pace Analytical for metals analysis via U.S. EPA Method 6010. Metals

samples were prepared via Method 3050B.

With the exception of arsenic, calcium, chromium, cobalt, and copper, all metal results were
reported below all comparison criteria, or less than the laboratory reporting detection limit (RDL)*.
Additionally, the laboratory RDL for antimony and thallium was reported higher than the U.S.
EPA RSL in multiple samples. These instances have been highlighted in Table 3. Arsenic,
calcium, chromium, cobalt, and copper results are discussed in more detail below. Laboratory
analytical results for these constituents are also provided in Table 3.

e Arsenic

3 Pace Analytical’s laboratory report states that a J Qualifier signifies that the identification of an analyte is acceptable,
but that the reported value is an estimate. J Qualifiers are utilized when the reported analyte is reported below the
laboratory RDL, but above the method detection limit (MDL). The MDL is below the point of calibration which in
turn leads to the J Qualifier.

4 J qualifiers were reported for multiple metal analytes and are presented on Table 3.
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o Arsenic was quantified above the U.S. EPA RSL (0.68 mg/kg) in each of the 16
samples, including the duplicate.

o Arsenic was quantified above the ATSDR Soil Ingestion Criteria (16 mg/kg) in four
of the five soil/mulch mixture samples (i.e., CLX-SL-PGIN-13, -14, -15, and 16).

o Arsenic exceeded background concentrations from both presented background data
sets in four soil/mulch mixture samples collected inside the playground area (i.e.,
CLX-SL-PGIN-13, -14, -15, and 16).

o Arsenic exceeded the most conservative of the presented background
concentrations [i.e., 10 mg/kg; Tennessee Background Inorganic Survey — 3%
Quartile (1996)] in one sample from outside of the playground area (i.e., CLX-SL-
PGOUT-13) but did not exceed the ETTP Soil Background Value of 14.95 mg/kg.

e Calcium

o Calcium is an essential nutrient. U.S. EPA RSL and ATSDR Soil Ingestion Criteria
have not been established for Calcium.

o Calcium exceeded the most conservative of the presented background
concentrations [i.e., 2,400 mg/kg; ETTP Soil Background Values (2003)] in each
of the samples collected from outside of the playground area (including the
duplicate sample), with the exception of CLX-SL-PGOUT-14. Calcium exceeded
the ETTP Soil Background Value in seven of the samples collected inside of the
playground area (i.e., CLX-SL-PGIN-11, -13, -14, -15, -16, and CLX-MLCH-
PGIN-11, -12).

e Chromium

o Chromium was reported below the U.S. EPA RSL (12,000 mg/kg) in each of the
16 samples, including the duplicate.

o Chromium was reported below the ATSDR Ingestion Criteria (78,000 mg/kg) in
each of the 16 samples, including the duplicate.

o Chromium exceeded the most conservative of the presented background
concentrations [i.e., 20 mg/kg; Tennessee Background Inorganic Survey — 3™
Quartile (1996)] in soil/mulch mixture sample CLX-SL-PGIN-15. However, the
chromium concentration in this sample did not exceed the ETTP Soil Background

Value for chromium of 44.88 mg/kg.
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Cobalt

©)

Copper

o

Cobalt was quantified above the U.S. EPA RSL (2.3 mg/kg) in each of the samples
collected outside of the playground area, including the duplicate, and in five of the
samples collected inside of the playground area (i.e., CLX-SL-PGIN-13, -14, -15,
-16, and CLX-MLCH-PGIN-12).

Cobalt was reported below the ATSDR Ingestion Criteria (520 mg/kg) in each of
the 16 samples, including the duplicate.

Cobalt was reported below the most conservative of the presented background
concentrations [i.e., 13 mg/kg; Tennessee Background Inorganic Survey — 3

Quartile (1996)] in each of the 16 samples.

Copper was reported below the U.S. EPA RSL (310 mg/kg) in each of the
16 samples, including the duplicate.

Copper was reported below ATSDR Ingestion Criteria (520 mg/kg) in each of the
16 samples, including the duplicate.

Copper was quantified above both presented background concentrations [i.e., 22.48
mg/kg; ETTP Soil Background Values (2003) and 25 mg/kg; Tennessee
Background Inorganic Survey — 3™ Quartile (1996)] in two of the samples (CLX-
SL-PGIN-15 and -16) collected inside of the playground area.

POLARIZED LIGHT MICROSCOPY

Samples were submitted to RJ Lee Corporation for PLM analysis via RJ Lee SOP OPT23.02.

PLM analysis was selected to assess the percent ash particles in each sample. The background soil

sample from Haw Ridge Park was submitted for PLM analysis. The results are summarized below:

Three samples collected for PLM analysis from outside the playground were reported as

non-detect for ash particles, including the background sample [i.e., CLX-SL-PGOUT-14,

-15 (plus duplicate), and -16]. The remaining samples were reported to have an ash content

from 1 to 2% (i.e., CLX-SL-PGOUT-11, -12, and -13).

Two samples collected for PLM analysis from inside the park were reported as non-detect
for ash particles (i.e., CLX-SL-PGIN-18 and CLX-MLCH-PGIN11). The remaining

samples were reported to have an ash content ranging from 1% to 9% (i.e., CLX-SL-PGIN-
11,-12,-13, -14, -15, -16, -17, and CLX-MLCH-PGIN-12).

-12- CEC Project 315-875
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3.4 RADIOLOGICAL PARAMETERS

Samples were submitted to Pace Analytical for laboratory analysis of Radium 226 and Radium 228
via Method DOE Ga-01-R/901.1. The screening criteria obtained for Radium 226is based upon 5
pCi/g over background. As explained in the U.S. EPA Memorandum titled, "Use of Soil Cleanup
Criteria in 40 CFR Part 192 as Remediation Goals for CERCLA Sites" (February 1998), the risk
of Radium 226 and Radium 228 is additive. As such, the screening criteria for Radium 226 (i.e.,
5 pCi/g) is used to compare against Radium 226 and Radium 228 results and the Combined Radium
background results can be considered background for the purposes of determining a site-specific
Combined Radium screening level. Three (3) pCi/g was previously established as the Combined
Radium background threshold value (BTV) in the vicinity of Tennessee Valley Authority’s Bull
Run Fossil Plant. This results in a screening level of 8 pCi/g for Combined Radium. Radium 226
and Radium 228 results were summed to generate a Combined Radium result as reported by Pace

Analytical. All reported Combined Radium results were below the 8 pCi/g screening value.
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CEC Project #315-875

TABLE 3

CLAXTON COMMUNITY PARK AND PLAYGROUND

FIELD SAMPLING ANALYTICAL RESULTS

TENNESSEE DEPARTMENT OF ENVIRONMENT & CONSERVATION - DIVISION OF REMEDIATION
CEC PROJECT NUMBER: 315-875

Screening Criteria Background Comparison Concentrations =
Sample Information
ID* SL-PGOUT-11 SL-PGOUT-12 SL-PGOUT-13 SL-PGOUT-14 SL-PGOUT-15 SL- PGOUT (Duplicate) SL-PGOUT-16 SL-PGIN-11
Tennessee Date 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021
Background Media Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Soil/Mulch Mix
EPA RSLs for| ATSDR Soil | Inorganic Survey - ETTP Soil
Residential Ingestion 3rd Quartile Background Values
Constituent Analytical Method Units Soil* Criteria’ (1996)° (2003)" Time 0941 1016 1046 1118 1145 1145 1606 1224
Inorganics/Wet Chemistry
Chloride EPA300.0 mg/kg - - - - NA
Fluoride EPA300.0 mg/kg 310 - - - 23 J 168 J 2.52 1.74 J 2.72 2.43 J NA
Sulfate EPA300.0 mg/kg - - - - 221 J 219 J 27.7 J 35.4 J NA
pH EPA9045D su - - - - 7.71 T8 6 66 T8 7.48 T8 688 T8 6.93 T8 6.85 NA 631 T8
Total Solids Method 2540G-2011 % - - - - 78 79.3 84 80.4 80.4 77.9 NA 44.1
Metals
Antimony EPA6010 ma/kg 3.1 21 62 152 026 J 0254 J NA
Arsenic EPA6010 mg/kg 0.68 16 10 14 95 5.83 899 11.2 561 4.57 46 NA 465
Barium EPA6010 mg/kg 1500 10000 144 124.93 102 118 70.9 903 115 107 NA 211
Beryllium EPA6010 mg/kg 16 100 1 22 0806 J 101 J 0918 J 0.711 J 0853 J 0.803 J NA
Boron” EPA6010 mg/kg 1600 10000 50 - NA
Cadmium EPA6010 mg/kg 7.1 52 1 0.22U 0212 0.287 J 0.225 J 0253 J 0.27 J NA
Calcium** EPA6010 mg/kg - - 4400 2400 31800 2500 19800 2170 3180 2760 NA 2580
Chromium® EPA6010 mg/kg 12000 78000 20 44 88 9.69 11.4 14.5 8.12 9.67 9.32 NA 608 J
Cobalt EPA6010 mg/kg 23 520 13 42 10.4 10.1 10.8 7.79 9.29 9.18 NA 138 J
Copper EPA6010 mg/kg 310 520 25 22.48 9.62 12.1 10.6 11 11.1 10.1 NA 138
Lead EPA6010 mg/kg 400 - 45 3791 13.3 14 11.1 14 14.9 14.7 NA 298 J
Lithium EPA6010 mg/kg 16 - - 48 94 7.1 829 8.59 491 6.39 5.91 NA
Molybdenum“ EPA6010 mg/kg 39 260 15 - 0.428 J 0.759 J 0521 J 0.444 J 0.482 J 0.418 J NA 0.239 J
Nickel EPA6010 mg/kg 150 1000 18 26 07 11.6 o1 13.2 12 8 86 11.9 11.2 NA 125 J
Selenium EPA6010 mg/kg 39 260 12 1.47 0.452 0.994 J J 0.488 J 0522 J 0.477 J NA
Silver EPA6010 mg/kg 39 260 12 06U 0 595 NA
Thallium EPA6010 mg/kg 0078 - 19 0.4U 0582 J 0.509 J 0301 J 0.202 J 0.157 J 0.108 J NA
Vanadium EPA6010 mg/kg 39 520 31.8 65.47 12.5 16.4 17.7 103 12.5 12.1 NA 134 J
Zinc EPA6010 mg/kg 2300 16000 94 89.7 38.1 45.6 30.2 36 45.8 41.7 NA 219 J
Mercury EPA7471A mg/kg 1.1 - 0.18 0.17 0 0294 J 0.0548 0 0302 J 0.0384 J 0 0398 J NA
Polarized Light Microscopy
Percentage of Coal Ash SOP OPT.023 Area % CCP -- -- -- -- 1 2 2 ND ND ND ND 1
Radiological Parameters
Radium-228 DOE Ga-01-R/901.1 (21 day) pCilg - - - - 1.55 +0 323 151 +0.276 1.53 +0.374 0.958 +0.198 1.03 +0.221 131 +0 341 NA 0.480 +0.25
Radium-226 DOE Ga-01-R/901.1 (21 day) pCilg - - - - 1.61 +0 258 193 +0.259 1.92 +0.301 1.16 +0.166 1.27 +0.189 1.50 +0 294 NA 0.278 +0.144
Radium-226+228 Combined pCilg 8° -- -- -- 3.17 +0 582 3.44 +0.535 3.44 +0.675 2.11 +0 364 2.30 +0.41 2.81 +0 635 NA 0.757 +0 394
Notes:
1. EPA Regional Screening Levels (RSL) for Residential Soil (November 2021), TR=1E-06, THQ=0.1.
2. Suggested comparison value, as obtained from Agency for Toxic Substances and Disease Registry Comparison Value
Viewer, was selected for screening purposes (version date 7/24/2019). For Antimony and Molybdenum, the Chronic RMEG
Child comparison value is presented.
3. Third quartile of background concentrations collected by State of TN and/or EPA in either site inspections or expanded site
inspections. These values were determined to be appropriate to evaluate whether concentrations at a site are within what is
considered natural background levels by Tennessee Superfund. Source dated 5/13/1996.
4. Soil Background Supplemental Data Set for the East Tennessee Technology Park (ETTP) prepared for the U.S. Department
of Energy Office of Environmental Management (September 2003).
5. Screening level obtained for Radium-226+228 is 5 pCi/g above background, averaged over the first 15 cm of soil below the
surface. The assumed background threshold value (BTV) of Radium-226+228 near the Project is 3 pCi/g (i e., resulting in a
screening criteria of 8 pCi/g). The BTV was calculated as part of Haley Aldrich’s memorandum titled, "Risk-Based Closure
Approach for Fly Ash Stilling Pond 2C, TVA Bull Run Fossil Plant (BRF)" dated August 21, 2019.
El Indicates a reporting limit exceedance of the residential RSL, TR=1E-06, THQ=0.1 criterion, or ATSDR criteria.
Indicates detected concentration exceeds the residential RSL, TR=1E-06, THQ=0.1 criterion, or ATSDR criteria but is below one or both background
comparison concentration.
Indicates detected concentration exceeds the residential RSL, TR=1E-06, THQ=0.1 criterion, the ATSDR criteria, and background concentrations
from both background data sets.
-- Denotes that no standard is available.
mg/kg - milligrams/kilograms; su - standard units; pCi/g - picocuries/gram
CCP - Coal Combustion Products
ND - No CCP Detected
NA - Not Analyzed
*- Shorthand version of the sample D presented; actual sample IDs include prefix, "CLX-", and suffix, "-12012021".
- Trivalent chromium screening criteria presented for the EPA RSL.
**. Calcium is an essential nutrient and toxicity based screening criteria are not available.
- Presented background criteria derived from TDEC's 2001 Report titled, "Hazardous Trace Elements in Tennessee Soils and Other Regolith." Boron
screening level based upon a sample collected in Anderson County, Tennessee. Molybdenum screening level based upon the concentration range
in Tennessee per the U.S. Geological Survey.
Qualifier Definitions
O1: The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference.
T8: Sample(s) received past/too close to holding time expiration.
U: Not-Detected at the laboratory reporting limit. Non-detects for non-radiological parameters reported with "<" signifier
J: The identification of the analyte is acceptable; the reported value is an estimate
Page 1 of 2
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TABLE 3

CLAXTON COMMUNITY PARK AND PLAYGROUND

FIELD SAMPLING ANALYTICAL RESULTS

TENNESSEE DEPARTMENT OF ENVIRONMENT & CONSERVATION - DIVISION OF REMEDIATION
CEC PROJECT NUMBER: 315-875

Screening Criteria Background Comparison Concentrations 5
Sample Information
ID* SL-PGIN-12 SL-PGIN-13 SL-PGIN-14 SL-PGIN-15 SL-PGIN-16 SL-PGIN-17 SL-PGIN-18 MLCH-PGIN-11 MLCH-PGIN-12
Tennessee Date 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021 12/1/2021
Background Media Soil/Mulch Mix Soil/Mulch Mix Soil/Mulch Mix Soil/Mulch Mix Soil/Mulch Mix Sand Sand Mulch Mulch
EPA RSLs for| ATSDR Soil | Inorganic Survey - ETTP Soil
Residential Ingestion 3rd Quartile Background Values
Constituent Analytical Method Units Soil* Criteria’ (1996)° (2003)" Time 1242 1301 1334 1353 1409 1428 1444 1502 1528
Inorganics/Wet Chemistry
Chloride EPA300.0 mg/kg - - - -
Fluoride EPA300.0 mg/kg 310 - - - 1.47 J
Sulfate EPA300.0 mg/kg - - - - 285 J
pH EPA9045D su - - - - 6.96 T8 6.99 T8 7.3 T8 6.45 T8 6.76 T8 754 T8 7.06 T8 591 T8 636 T8
Total Solids Method 2540G-2011 % - - - - 53.2 64.7 71 23.1 599 94.1 94.2 33.2 262
Metals
Antimony EPA6010 mg/kg 31 21 6.2 1.52 0296 J
Arsenic EPA6010 mg/kg 0.68 16 10 14.95 7.51 282 35.60 23.9 195 8.7 5.14 166 J 205 J
Barium EPA6010 mg/kg 1500 10000 144 124 93 13.1 346 629 60 32.1 188 J 1.72 J 33.1 84.7
Beryllium EPA6010 mg/kg 16 100 1 2.2 0.404 J
Boron” EPA6010 mg/kg 1600 10000 50 -
Cadmium EPA6010 mg/kg 7.1 5.2 1 0.22U 0.173 J 0.152 J 0.16 J 0.529 J
Calcium** EPA6010 mg/kg - - 4400 2400 1300 3950 14000 6070 62300 3750 10200
Chromium® EPA6010 mg/kg 12000 78000 20 44.88 5.16 J 12.4 142 21.6 168 4 36 J 2.55 J 328 J 1.79 J
Cobalt EPA6010 mg/kg 2.3 520 13 42 1.17 J 2.53 3.32 5.4 283 0.6 J 0.421 J 0.907 J 2.7 J
Copper EPA6010 mg/kg 310 520 25 22.48 10.7 20.4 16.7 44.9 258 366 J 2.87 J 11.8 J 196
Lead EPA6010 mg/kg 400 - 45 37.91 2.4 J 4.41 5.35 802 J 559 129 J 1.35 J 396 J 983
Lithium EPA6010 mg/kg 16 - - 48.94 1.13 J 3.35 2.7 025 J
Molybdenum® EPA6010 mg/kg 39 260 15 - 0.26 J 0505 J 0.514 J 0.262 J
Nickel EPA6010 mg/kg 150 1000 18 26.07 1.01 J 1.99 J 4.18 3.43 J 238 J 0.854 J 0.412 J 166 J 297 J
Selenium EPA6010 mg/kg 39 260 1.2 1.47 0334 J 0825 J
Silver EPA6010 mg/kg 39 260 1.2 0.6U
Thallium EPA6010 mg/kg 0078 - 1.9 0.4U 0211 J
Vanadium EPA6010 mg/kg 39 520 318 65.47 0994 J 3.21 J 8.12 3.12 J 407 J 0.658 J 0574 J 1.6 J 326 J
Zinc EPA6010 mg/kg 2300 16000 94 89.7 13.9 J 56.1 48 2 79.2 J 49 2 352 J 4.53 J 26.1 J 546 J
Mercury EPA7471A mg/kg 1.1 - 0.18 0.17 0.0448 J 0 0339 J
Polarized Light Microscopy
Percentage of Coal Ash SOP OPT.023 Area % CCP -- -- -- -- 2 6 9 2 1 2 ND ND 1
Radiological Parameters
Radium-228 DOE Ga-01-R/901.1 (21 day) pCilg - - - - 1.50 +0.429 0228 +0.179 J 2.33 +0 557 0.225 +0.496 U] 00835 +0.405 U 0.247 +0.107 0.194 +0.103 J 0.176 +0.456 U| -00425 +0.453 U]
Radium-226 DOE Ga-01-R/901.1 (21 day) pCilg - - - - 1.86 +0.339 0.0366 +0.114 U 3.65 +0.472 0.420 +0284 J 0.530 +0 258 0.280 +0 0879 0.121 +0 0664 0.103 +0.258 U] 0.212 +0.316 U]
Radium-226+228 Combined pCilg 8° -- -- -- 3.36 +0.767 0 265 +0 294 U 5.97 +1.03 0.645 +0.78 U 0.613 +0.662 U| 0.528 +0.195 0315 +0.169 0.279 +0.714 U] 0.212 +0.769 U]
Notes:

1. EPA Regional Screening Levels (RSL) for Residential Soil (November 2021), TR=1E-06, THQ=0.1.
2. Suggested comparison value, as obtained from Agency for Toxic Substances and Disease Registry Comparison Value
Viewer, was selected for screening purposes (version date 7/24/2019). For Antimony and Molybdenum, the Chronic RMEG
Child comparison value is presented.
3. Third quartile of background concentrations collected by State of TN and/or EPA in either site inspections or expanded site
inspections. These values were determined to be appropriate to evaluate whether concentrations at a site are within what is
considered natural background levels by Tennessee Superfund. Source dated 5/13/1996.
4. Soil Background Supplemental Data Set for the East Tennessee Technology Park (ETTP) prepared for the U.S. Department
of Energy Office of Environmental Management (September 2003).
5. Screening level obtained for Radium-226+228 is 5 pCi/g above background, averaged over the first 15 cm of soil below the
surface. The assumed background threshold value (BTV) of Radium-226+228 near the Project is 3 pCi/g (i.e., resulting in a
screening criteria of 8 pCi/g). The BTV was calculated as part of Haley Aldrich’s memorandum titled, "Risk-Based Closure
Approach for Fly Ash Stilling Pond 2C, TVA Bull Run Fossil Plant (BRF)" dated August 21, 2019.
El Indicates a reporting limit exceedance of the residential RSL, TR=1E-06, THQ=0.1 criterion, or ATSDR criteria.
Indicates detected concentration exceeds the residential RSL, TR=1E-06, THQ=0.1 criterion, or ATSDR criteria but is below one or both background
comparison concentration.
Indicates detected concentration exceeds the residential RSL, TR=1E-06, THQ=0.1 criterion, the ATSDR criteria, and background concentrations
from both background data sets.
-- Denotes that no standard is available.
mg/kg - milligrams/kilograms; su - standard units; pCi/g - picocuries/gram
CCP - Coal Combustion Products
ND - No CCP Detected
NA - Not Analyzed
*- Shorthand version of the sample D presented; actual sample IDs include prefix, "CLX-", and suffix, "-12012021".
- Trivalent chromium screening criteria presented for the EPA RSL.
**. Calcium is an essential nutrient and toxicity based screening criteria are not available.
*. Presented background criteria derived from TDEC's 2001 Report titled, "Hazardous Trace Elements in Tennessee Soils and Other Regolith.” Boron
screening level based upon a sample collected in Anderson County, Tennessee. Molybdenum screening level based upon the concentration range
in Tennessee per the U.S. Geological Survey.

Qualifier Definitions

O1: The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference.
T8: Sample(s) received past/too close to holding time expiration.

U: Not-Detected at the laboratory reporting limit. Non-detects for non-radiological parameters reported with "<" signifier

J: The identification of the analyte is acceptable; the reported value is an estimate

CEC Project #315-875
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APPENDIX A

PHOTOGRAPHIC DOCUMENTATION




CLAXTON COMMUNITY PARK AND PAGE 1 OF 4

PLAYGROUND — FIELD SAMPLING PHOTO LOG
CIVIL & ENVIRONMENTAL CONSULTANTS, INC. | DATE: 12/01/2021

2704 Cherokee Farm Way, Suite 101 REPORT NO: 001

Knoxville, Tennessee 37920
P: (865) 977-9997 F: (865) 977-9919

PHOTOGRAPHIC LOG:

Photo 2: Surface soil sample (CLX-SL-PGOUT-13) location near the footbridge following the collection of each aliquot
(Photo Orientation: Northeast)



CLAXTON COMMUNITY PARK AND PLAYGROUND -
FIELD SAMPLING PHOTO LOG

PAGE 2 OF 4

DATE: 12/01/2021

REPORT NO: 001

Photo 3: High traffic area, beneath the swing set located within the playground area in the northwest corner, where a
soil/mulch mix was observed and the geotextile fabric was compromised (CLX-SL-PGIN-13)

Photo 4: High traffic area, beneath the swing set located within the playground area in the northeast corner, where a
soil/mulch mix was observed and the geotextile fabric was compromised (CLX-SL-PGIN-14)




CLAXTON COMMUNITY PARK AND PLAYGROUND - PAGE 3 OF 4

FIELD SAMPLING PHOTO LOG DATE: 12/01/2021

REPORT NO: 001

Photo 4: High traffic area, beneath the monkey bars within the playground area in the southeast corner, where a soil/mulch
mix was observed (CLX-SL-PGIN-15)

Photo 5: Sandbox sampling location (CLX-SL-PGIN-17)



CLAXTON COMMUNITY PARK AND PLAYGROUND - PAGE 4 OF 4

FIELD SAMPLING PHOTO LOG DATE: 12/01/2021

REPORT NO: 001

Photo 7: Sample material processing area beneath the covered pavilion
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SPLIT SAMPLING LOGS




Claxton Communiry Park and Playground
Samplmg Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Sites Claxton Playground Date: 12/1/2021 Sample Time: 1224
TDEC Split Sample Ip; CL*-SLPGIN-11-120121

TVA Paired Sample ID; CL¥-SL-PG IN-1-120121 Sample Interval; "
Split Accepted By: 7" Split Accepted From: 52mett Welch

Sample GPS Coordinates: 36.026277° N, -84.149178° W

Sample Matrix: DO Surface Soil from Grass Areas B Playground Soil or Soil/Mulch O Mulch O Sand

Other:

. $ Paint Composite of Surface Material .
Sampling Method: Sample Type: O Grab O Bulk ™ Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Inside playground. High traffic arca in the center of the playground.
Sample Location Description: playe eh c playgro

. . Mulch
Sample Observations: Sample Color: Biack, Brown Foreign Material Present: ve
Soil Classification: NiA Other:

Soil Sample: Moisture Content: O Dry B Moist O Wet Description:

Notes:
Liner was encountered at 2 aliquot locations. At one of the locations, the liner was 2" below grade, and at

3" below grade at the other.

Analyses Requested (see COC): B Total Metals (SW-846 6020A) ™ Mercury (SW-846 7471B)

B Chloride, Fluoride, Sulfate (EPA 300.0) m pH (EPA 9045D) B Percent Moisture (ASTM D2974-87)

| Radiological Parameters (EPA 901.1) ™ Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): P889402 (Pace); RJ Lee Group Provided COC (no number provided)

Shipment Via: 8 FedEx O Hand Deliver O Other:

Split Sampling Field Data S ler Signature/Date):
Signature: _ Date: _

Split Sampling Field Data S etion (Indep. QC Reviewer Sienature/Date):
Signature: _ Date: L
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Claxton Community Park and Playgenund
Sampling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

12/1/2021 1242

Site: Claxton Playgrovad Sample Time:

Date:
CLX-SL-PG IN-12-120121

TDEC Split Sample ID:

TV A Paired Sample ID: CLX-SL-PG IN-2-120121 Sample Interval: 3"
Split Accepted By: T~ 4 Split Accepted From: 927et Welch
Sample GPS Coordinates: 36.026307° N, -84.145288° W

Sample Matrix: O Surface Soil from Grass Areas B Playground Soil or Soil/Mulch O Mulch O Sand

Other

5 Point C ite of Surface Material
Sampling Method: Ol ompostTe of Strace MaemA Sample Type: O Grab O Bulk ® Composite

Stainless Sreel Hand Trowel

Sampling Equipment Used:

Inside playground. Northeast comer near swings.
Sample Location Description: prayer e

Black, Brown Mulch

Sample Observations: Sample Color; Foreign Material Present:

Soil Classification: NiA Other:

Soll Sample: Moisture Content: O Dry M Moist O Wet Description:

Notes:

Analyses Requested (see COC): ® Tolal Metals (SW-846 6020A) ® Mercury (SW-846 7471B)
B Chloride, Fluoride, Sulfate (EPA 300.0) m pH (EPA 9045D) M Percent Moisture (ASTM D2974-87)
B Radiological Parameters (EPA 901.1) B Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): P88I402 (Pace); RJ Lee Group Provided COC (no number provided)

Shipment Via: ® FedEx O Hand Deliver O Other:

Split Sampling Field Data & B 7 7 pler Signature/Date):
Signature: _ Date: _ -
Split Sampling Field Data § pletion (Indep. QC Reviewer Siegnatmre/Date):
Signature: _ Date: _ -

Pagelof1



Claxton Cominnmity Park and Playgreund
Sampling Work Plan
Split Sample Lng

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground Date: 12/1/2021 Sample Time: 1301
TDEC Split Sample ID: CLX-SL-PG IN-13-120121

TVA Paired Sample ID; ©-X-SL-PG IN-3-120121 Sample Interval: "
Split Accepted By: 1" Split Accepted From; O2Tett Welch
Sample GPS Coordinates: 36.026405° N, -84.149376° W

Sample Matrix; O Surface Soil from Grass Areas B Playground Soil or Soil/Mulch O Mulch O Sand

Other:

5 Point C ite of Surface Material
Sampling Method: ot -omposrE @ e Matera Sample Type: O Grab O Bulk 8 Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Inside playground. Northwest comer beneath swings.
Sample Location Description: paver g

Black, B . . Mulch
Sample Observations: Sample Color: rown Foreign Material Present: e

Soil Classification: VA Other:

Soil Sample: Moisture Content: O Dry Bl Moist O Wet Description;

Noles:
Two aligquots encountered liner at 2" below grade. One aliquot was collected beneath liner fabric and

included densely packed sandy material,

Analyses Requested (see COC): 8 Total Metals (SW-846 6020A) 8 Mercury (SW-846 7471B)

m Chloride, Fluoride, Sulfate (EPA 300.0) m pH (EPA 9045D) m Percent Moisture (ASTM D2974-87)

® Radiological Parameters (EPA 901.1) B Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): P889402 (Pace); R Lee Group Provided COC (no number provided)

Shipment Via: m FedEx O Hand Deliver O Other:

Split Sampling Field Data SI - . ©  Signature/Date):
Signature: _ Date:

Split Sampling Field Data 8] mn (Indep. QC Reviewer £+~ M ~4g):
Signature: _ Date: L

Page 1 of 1



Claxton Comomniry Park and Playground
Sanpling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground Date: 12/1/2021 Sample Time: 1334
TDEC Split Sample 1p; “L¥-SL-PG IN-14-120121

TVA Paired Sample ID: CLX-SL-PG IN-4-120121 Sample Interval: 0-3
Split Accepted By: TvA Split Aceepted From: Garrett Welch

Sample GPS Coordinates: 36.026455° N, -84.149190° W

Sample Matrix: O Surface Soil from Grass Areas B Playground Soil or Soil/Mulch O Mulch O Sand

Other:

. § Point Composite of Surface Material .
Sampling Method: Sample Type: O Grab O Bulk ® Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Inside playground. Northeast comer beneath swings.
Sample Location Description: preyer &

Black, Brown _ Mulch

Sample Observations: Sample Color: Foreign Material Present:
Soil Classification: Other:

Soil Sample: Moisture Content: O Dry B Moist O Wet Description:

Notes:
Three aliquots encountered bottorn layer of liner at 1-2". Two aliquots were beneath liner material and included

dense sand and clay.

Analyses Requested (see COC): ® Total Metals (SW-846 6020A) & Mercury (SW-846 7471B)

® Chloride, Fluoride, Sulfate (EPA 300.0) m pH (EPA 9045D) m Percent Moisture (ASTM D2974-87)

® Radiological Parameters (EPA 901.1} ® Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): P889402 (Pace); RJ Lee Group Provided COC (no number provided)

Shipment Via: B FedEx O Hand Deliver O Other:

Split Sampling Field Data =* ~ 7~ """ - "~ ~ler Signature/Date):

Signaiure: Date:
Split Sampling Field Data etion (Indep. QC Reviewer Signature/Date):
Signature: Date: )

Pagelof1



Claxton Community Park and Playground
Sampling Work Plan
Split Sample T.og

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground Date: 12/1/2021 Sample Time: 1353
TDEC Split Sample Ip: CLX-SLPG IN-15-120121

TVA Paired Sample ID: CLX-SL-PG IN-3-120121 Sample Interval: 0-3"
Split Accepted By: VA Split Accepted From: Gomot Welch

Sample GPS Coordinates: 36.026296° N, -84.149043° W

Sample Matrix: O Surface Soil from Grass Areas ® Playground Soil or Soil/Mulch O Mulch O Sand

Other:

5 Point Composite of Surface Material .
Sampling Method: Sample Type: O Grab O Bulk ™ Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Inside playground. East side beneath equipment.
Sample Location Description: e atipm

k . . Mulch
Sample Observations: Sample Color: Black, Brown Foreign Material Present; e

Soil Classification: V* Other:

Soil Sample: Moisture Content: O Dry ® Moist O Wet Description:

Notes:

Analyses Requested (see COC): B Total Metals (SW-846 6020A) 8 Mercury (SW-846 7471B)

m Chloride, Fluoride, Sulfate (EPA 300.0) 8 pH (EPA 9045D) ® Percent Moisture (ASTM D2974-87)

® Radiolcgical Parameters (EPA 901.1) ® Percent Ash (PLM; RJ Lee 30P OPT23.02)

Chain of Custody Number(s): PRE9402 (Pace); RT Lee Group Provided COC (no number provided)

Shipment Via: B FedEx O Hand Deliver O Other:

Split Sumpling Field 1Data Sh ’ :7 Signature/Date):
Signature: Date:

Split Sampling Field Data Sh tion (Indep. QC Revicwer Signature/Date):
Signature: Date: -

Page 1 of §



Claxton Cammunity Park and Playground
Sampling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxlon Playground Date: 12/1/2021 Sample Time: 1409
TDEC Split Sample [p; “1*-SL-PG IN-16-120121

TVA Paired Sample 1D: CLX-SL-PG IN-6-120121 Sample Interval; 0-3*
Split Accepted By: |~ Split Accepted From: Sett Welch

Sample GPS Coordinates: 36.026210° N, -84.149117° W

Sample Matrix; O Surface Soil from Grass Areas M Playground Soil or Soil/Mulch O Mulch O Sand

Other:

5 Point Composite of Surface Material )
Sampling Method: Sample Type: O Grab O Bulk ® Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Inside pla d. Southern end of playground beneath features includin
Sample Location Description: 10e playgroun playgro! g

slides, metal pole, and tire swing,

Sample Observations: Sample Color: Black, Brown Foreign Material Present: Mulch
Soil Classification: NiA Other:

Soil Sample: Moisture Content: O Dry ® Moist O Wet Description:

Notes:
Liner was encountered at 2" below grade at two of the five aliquot locations. Additionally, kiner was

encountered at 1" below grade in two of the other aliquot locations.

Analyses Requested (see COC): B Total Metals (SW-846 6020A) & Mercury (SW-846 7471B)

m Chloride, Fluonide, Sulfate (EPA 300.0) m pH (EPA 9045D) m Percent Moisture (ASTM D2974-87}

B Radiological Parameters (EPA 901.1) B Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): P889402 (Pace); RJ Lee Group Provided COC (no number provided)

Shipment Via: B FedEx O Hand Deliver O Other:

Split Sampling Field Data & h ST ler Signature/Date):
Signature: _ Date:

Split Sampling Field Data § etion (Indep. QC Reviewer Siznature/Date):
Signature: _ Date: _

Pagelof 1



Claxton Commumnity Park and Playground
Sampling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxion Playground Date: 12/1/2021 Sample Time: 1428
TDEC Split Sample 1 CLX-SL-PG IN-17-120121
TVA Paired Sample [D; CLXSL-PGIN-7-120121 Sample Tnterval: "

Split Aceepted By: TV Split Accepted From: S2ett Welch

Sample GPS Coordinates: 36.026249° N, -84.149317° W

Sample Matrix; O Surface Soil from Grass Areas O Playground Soil ot Soil/Mulch OO Mulch ® Sand
Other:

5 Point Composite of Surface Material .
Sampling Method: Sample Type: O Grab O Bulk 8 Composite

Steinless Steel Hand Trowel

Sampling Equipment Used:

Inside pla d. Western sandbox.
Sample Location Description: nside playground, Western O0X

B ish - .
Sample Observations: Sample Color: rowmish Yellow Foreign Material Present:

Soil Classification: Sand Other:

Soil Sample: Moisture Content: O Dry ® Moist O Wet Description:

Notes:

Analyses Requested (see COC): B Total Metals (SW-846 6020A) ® Mercury (SW-846 7471B)
®m Chloride, Fluoride, Sulfate (EPA 300.0) B pH (EPA 9045D) m Percent Moisture {ASTM D2974-87)

® Radiological Parameters (EPA 901.1) B Percent Ash (PLM; RT Lee SOP OPT23.02)
P389402 (Pace); RJ Lee Group Provided COC (no number provided)

Chaln of Custody Number{s):

Shipment Via: B FedEx O Hand Deliver O Other:

Split Sampling Field Data ™ —  ° ° "~ mpler Signature/Date):
Signature: Date:

Split Sampling Field Data apletion (Indep. QC Reviewer Signature/Date):
Signature: Date: _ -

Page 1 of 1



Mlaxton Community Park and Playground
Sampling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground 127172021 1444

Date:
CLX-SL-PG IN-18-120121

Sample Time:

TDEC Split Sample ID:
TVA Paired Sample [D: CT-X-SL-PG IN-8-120121 Sample Interval: *-3"
TVA Garrett Welch

Split Accepted By: Split Accepted From:

Sample GPS Coordinates: 36.026374° N, -84.149273° W

Sample Matrix: O Surface Soil from Grass Areas O Playground Soil or Soil/Mulch O Mulch ® Sand
Other:

5 Point Composite of Surface Material )
Sampling Method: Sample Type: O Grab O Bulk ® Composite

Srainless Steel Hand Trowel

Sampling Equipment Used:

Inside playground. Easte dbox.
Sample Location Description: nstde playgr m sandbox

Sample Observations: Sample Color: Brownish Yellow Foreign Material Present:

Soil Classification: 9 Other:

Soil Sample: Moisture Content: O Dry M Moist O Wet Description:

Noites:
Liner encountered at 3" in all aliquot locations.

Analyses Requested (see COC): ™ Total Metals (SW-846 6020A) 8 Mercury (SW-846 7471B)

B Chloride, Fluoride, Sulfate (EPA 300.0) m pH (EPA 9045D) m Percent Moisture (ASTM D2674-87)

® Radiological Parameters (EPA 901.1) B Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chaln of Custody Number(s): P8RY402 (Pace); R Lee Group Provided COC (no number provided)

Shipment Via: B FedEx O Hand Deliver O Other:

Split Sampling Field Data €hoat Mamnlatinn /Sampler Signature/Date):

Signature: Date:
Split Sampling Field Data ipletion (Indep. QC Reviewer Signature/Date):
Signature: Date: _ o

Pagelofl



Claxton Community Park and Playground
Sampling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground Date: 12/1/2021 Sample Time: 1502

CLX-MLCH-PG IN-11-120121

TDEC Split Sample 1D;

TVA

Sample Interval: 0-3

Garrett Welch

Split Accepted By: Split Accepted From:

Sample GPS Coordinates: 36.026372° N, -84,149352° W

Sample Matrix: O Surface Soil from Grass Areas O Playground Soil or Soil/Mulch ® Mulch O Sand

Other:

5 Point Composite of Surface Material .
Sampling Methoed: Sample Type: O Grab O Bulk 8 Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Inside pl ound. Northwest corner near swings.
Sample Location Description: de plaver £

Sample Observations: Sample Color: Dark Brown Foreign Material Present: Muleh

Soil Classification: N/A Orther:

Soil Sample: Moisture Content: O Dry B Moist O Wet Description:

Notes:
Liner encountered at 3" i one aliquot.

Analyses Requested (see COC): 8 Total Metals (SW-846 6020A) & Mercury (SW-846 7471B)

m Chloride, Fluoride, Sulfate (EPA 300.0) m pH (EPA 9045D) ®m Percent Moisture (ASTM D2974-87)

B Radiological Parameters {EPA 901.1) ® Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): P889402 (Pace); RJ Lee Group Provided COC (no number provided)

Shipment Via: ® FedEx O Hand Deliver O Other:

Split Sampling Ficld Data ipler Signature/Date):
Signature: Date: _

Split Sampling Field Data pletion {Indep. QC Reviewer Sicnatura/Tate);
Signature: Date: -
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Claxten Community Park and Playground
Sampling Work Plan
Spht Sample Log

SPLIT SAMPLING FIELD DATA SHEET

. Claxton Playground . 12/1/2021 1528

Site Date Sample Time:

TDEC Split Sample Ip: CLXMLCH-PG IN-12-120121

TVA Paired Sample [D; CLX-MLCH-PG IN-2-120121 Sample Interval: %3
Split Accepted By: ¥ Split Accepted From: Gamett Welch

Sample GPS Coordinates: 36.026401° N, -84.149159° W

Sample Matrix: O Surface Soil from Grass Areas O Playground Soil or Soil/Mulch ® Mulch O Sand
Other:

5 Point Composite of Surface Material .
Sampling Method: Sample Type: O Grab O Bulk ® Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Inside pl und. Northeast corner near swings
Sample Location Description: ide playgro c

B . . Mulch
Sample Observations: Sample Color: Dark Brown Foreign Material Present: ve

N/A

Soil Classification: Other:

Soil Sample: Moisture Content: O Dry ® Moist O Wet Descniption:

Notes:
Liner encountered at 3" in all aliquot locations.

Analyses Requested (see COC): 8 Total Metals (SW-846 6020A) & Mercury (SW-846 7471B)

m Chioride, Fluoride, Sulfate (EPA 300.0) m pH (EPA 9045D) M Percent Moisture (ASTM D2974-87)

®m Radiological Parameters (EPA 901.1) B Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): P889402 (Pace); RJ Lee Group Provided COC {no nutnber provided)

Shipment Via: B FedEx O Hand Deliver O Other:

Split Sampling Field Data § npler Signature/Date):
Signatnre: _ Date:

Split Sampling Field Data & pletion {Indep. QC Reviewer SjonaturaMate);
Signature: ~ Date; o

Page 1 of 1



Claxton Community Park and Playground
Sampling Worlk Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site; Claxton Playground Date: 12/1/72021 Sample Time: %!

TDEC Split Sample ID: CLX-SL-PG OUT-11-120121

TVA Paired Sample ID: CLX-SL-PG OUT-1-120121 Sample Interval: %"
A Garrett Welch

Split Accepted By: ™ Split Accepted From:

Sample GPS Coordinates: 36.026146° N, -84.149345° W

Sample Matrix: B Surface Soil from Grass Areas O Playground Soil or Soil/Mulch O Mulch O Sand
Other;

5 Point Composite of Surface Material )
Sampling Method: Sample Type: O Grab O Bulk ® Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Gra tside of playground, West of playground near parki .
Sample Location Description: 55 firea ouisice of prayer prayer pariang ares

Dark Brown Organics

Sample Observations: Sample Color: Foreign Material Present:
Silty Clay Other:

Soil Classification:

Soil Sample: Moisture Content: O Dry B Moist O Wet Description:

Notes:

Analyses Requested (see COC): ® Total Metals (SW-846 6020A) 8@ Mercury (SW-846 7471B)

m Chloride, Fluoride, Sulfate (EPA 300.0) & pH (EPA 9045D) ® Percent Moisture (ASTM D2974-87)

M Radiological Parameters (EPA 901.1} B Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): P889402 (Pace); RJ Lee Group Provided COC (ne mumber provided)

Shipment Via: ® FedEx O Hand Deliver O Other:

Split Sampling Field Data § - ipler Signature/Date):
Signature: _ Date: _ -
Split Sampling Field Data ! pletion (Indep. QC Reviewer Sionatmre/Nate):
Signature: _ Date: -

Pagelofl



Claxion Commmnity Park and Playground
Sampling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground Date: 12/1/2021 Sample Time: 1016
TDEC Split Sample ID: CLX-SL-PG OUT-12-120121

TVA Paired Sample [D: CLX-SL-PG OUT-2-120121 Sample Interval: %"
Split Accepted By: TV 4 Split Aceepted From: Garett Welch

Sample GPS Coordinates: 8-026548° N, -84.149440° W

Sample Matrix: B Surface Soil from Grass Areas O Playground Soil or Seil/Mulch O Mulch O Sand
Other:

5 Point Composite of Surface Material )
Sampling Method: Sample Type: O Grab O Bulk ™ Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Gra tside of pl und. North of pla und.
Sample Location Description: 59 irea ouisice of playground. o prygre

Sample Observations: Sample Color: Derk Brown Foreign Material Present: Organics

Silty Clay

Soil Classification: Other:

Soil Sample: Moisture Content: O Dry ™ Moist 0 Wet Description:

Notes:

Analyses Requested (see COC): ® Total Metals (SW-846 6020A) ® Mercury (SW-846 7471B)

M Chloride, Fluoride, Sulfate (EPA 300.0) B pH (EPA 9045D) m Percent Moisture (ASTM D2974-87)

B Radiological Parameters (EPA 901.1) B Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Numbers): P889402 (Pace): RJ Lee Group Provided COC (no number provided)

Shipment Via: m FedEx O Hand Deliver @ Other:

Split Sampling Field Data Sh B 77 pler Signature/Date):
Signature: Date:

Split Sampling Ficld Data Sh iletion (Indep. QC Reviewer SisnatiraMigte);
Signature: Date:

Page 1of 1



Claxten Community Park and Playground
Sampling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground Date: 12/1/2021 Sample Time: 1046

TDEC Split Sample ID: CLX-SL-PG OUT-13-120121

TVA Paired Sample ID: C-X-SL-PG OUT-3-120121 Sample Interval; "
A Garrett Welch

Split Accepted By: ™ Split Accepted From:

Sample GPS Coordinates: 36.026385° N, -84.148906° W

Sample Matrix: M Surface Soil from Grass Areas O Playground Soil or Seil/Mulch O Mulch O Sand
Other:

5 Point Composite of Surface Material A
Sampling Method: Sample Type: O Grab O Bulk ™ Composite

Stainless Sieel Hand Trowel

Sampling Equipment Used:

Grass area outside of playground. East of playground near foot bridge.
Sample Location Description: prayero prayero g

Dark B , . i
Sample Observations: Sample Color: ark Browm Foreign Material Present: Organics

Silty Clay Other:

Soil Classification:

Seil Sample: Moisture Content: O Dry B Moist O Wet Description:

Notes:
CEC collected additional soil and re-homogenized in order to satisfy the total volume for split sampling.

Analyses Requested (see COC): A Total Metals (SW-846 6020A) 8 Mercury (SW-846 7471B)

m Chloride, Fluoride, Sulfate (EPA 300.0) ® pH (EPA 9045D) ® Percent Moisture (ASTM D2974-87)

m Radiological Parameters (EPA 901.1) B Percent Ash (PLM; RT Lee SOP OPT23.02)

Chain of Custody Number(s): P289402 (Pace); RJ Lee Group Provided COC (no number provided)

Shipment Via: ® FedEx O Hand Deliver O Other:

Split Sampling Field Dats ler Signature/Date):
Signature Date:

Split Sampling Field Dat: etlon (Indep. QC Reviewer SjanataraMiata);
Signature Date: _ .

Pagel of 1



Claxton Communicy Park and Playground
Sampling Wetk Plan
$plit Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playgtround Date: 12/1/2021 Sample Time: 1118
TDEC Split Sample ID: CLX-SL-PG OUT-15-120121

TVA Paired Sample ID: CLX-SL-PG OUT-4-120121 Sample Interval: 0-3"
Split Accepted By: T4 Split Accepted From: C2meft Welch

Sample GPS Coordinates: 36.026194° N, -84.149011° W

Sample Matrix: ® Surface Soil from Grass Areas O Playground Seil or Soil/Mulch O Mulch D Sand
Other:

S Point Cotmposite of Surface Material
Sampling Method: postle of Suriee Sample Type: O Grab O Bulk ® Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Grass area outside of pla und. Southeast of pla und near shelter .
Sample Location Description: playgro playgro

Dark B ] . O i
Sample Observations: Sample Color: sk Brown Foreign Matenal Present: reanies

Silty Clay Other:

Soil Classification:

Soll Sample: Moisture Content: O Dry B Moist O Wet Description:

Notes:

Analyses Requested (see COC); B Total Metals (SW-846 6020A) 8 Mercury (SW-846 7471B)
® Chloride, Fluoride, Sulfate (EPA 300.0) ® pH {(EPA 9045D) B Percent Moisture (ASTM D2974-87)

B Radiological Parameters (EPA 901.1) ® Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): PB89402 (Pace); RJ Lee Group Provided COC (ho number provided)

Shipment Via: B FedEx O Hand Deliver 00 Other:

Split Sampling Field Data ~ 1pler Signature/Date):
Signature: Date:

Split Sampling Field Data pletion (Indep. QC Reviewer Sienature/Date):
Signature: Date: _ -

Page 1 of 1



Claxion Community Park and Playground
Sampling Work Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground Date: 124172021 Sample Time: 1145
TDEC Split Sample ID: CLX-SL-PG OUT-15-120121

TVA Paired Sample [D; CLX-SL-PG OUT-5-120121 Sample Interval: %"
Split Accepted By: V2 Split Accepted From: S&ett Weich

Sample GPS Coordinates: 36.026065° N, -34.149001° W

Sample Matrix: ® Surface Soil from Grass Areas O Playground Soil or Soil/Mulch O Mulch O Sand
Other:

5Point C ite of Surface Material
Sampling Methed: ot —ompost ° Sample Type: O Grab D Bulk ® Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:

Grass area oulside of playground. South of playground near picnic area .
Sample Location Description: playgro playgro p

Dark B ; ; O i
Sample Observations: Sample Colos: rown Foreign Material Present: rpanes

Silty Clay Other:

Sail Classification:

Soil Sample: Moisture Content: O Dry ® Moist O Wet Description:

Notes:
Duplicate sample collected from this location and named, "CLX-SL-PG OUT-120121"

Analyses Requested (see COC): B Total Metals (SW-846 6020A) B Mercury (SW-846 7471B)

m Chloride, Fluoride, Sulfate (EPA 300.0) B pH (EPA 9045D) B Percent Moisture (ASTM D2974-87)

m Radiological Parameters (EPA 901.1) ® Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Numbet(s): P889402 (Pace); RJ Lee Group Provided COC {(no number provided)

Shipment Via: @ FedEx O Hand Deliver O Other:

Split Sampling Field Data ™ -~ * “- - —~pler Signature/Date):

Signature: Date: _ _
Split Sampling Field Data Metion {Indep. QC Reviewer SiomatnreMata);
Signature: Date: _ _

Page lof 1



Claxton Community Park and Playground
Sampling Wark Plan
Split Sample Log

SPLIT SAMPLING FIELD DATA SHEET

Site: Claxton Playground Date: 12/1/2021 Sample Time: 1606
TDEC Split Sample ID; CLX-SL-PG OUT-16-120121

TVA Paired Sample [D; CLX-SL-PG OUT-6-120121 Sample Interval: *%"
Split Accepted By: ¥ Split Accepted From: 52Tett Welch
Sample GPS Coordinates: 36.000772° N, -84.184459° W

Sample Matrix: ® Surface Soil from Grass Areas O Playground Soil or Seil/Mulch O Mulch O Sand

Other:

5 Point Composite of Surface Material .
Sampling Method: Sample Type: O Grab 0 Bulk 8 Composite

Stainless Steel Hand Trowel

Sampling Equipment Used:
Haw Rid, rk off of trail.
Sample Location Description: v icke parkt off of Breen way T
Light Brown . . N
Sample Observations: Sample Color: igh Foreign Material Present: one
Soil Classification: %Y Other:

Seil Sample: Moisture Content: O Dry ™ Moist O Wet Description:

Notes:

Analyses Requested (see COC): O Total Metals (SW-846 6020A) O Mercury (SW-846 7471B)

O Chloride, Fluoride, Sulfate (EPA 300.0) O pH (EPA 9045D) O Percent Moisture (ASTM D2974-87)

O Radiological Parameters (EPA 901.1) ® Percent Ash (PLM; RJ Lee SOP OPT23.02)

Chain of Custody Number(s): RT Lee Group Provided COC (no number provided)

Shipment Via: m FedEx O Hand Deliver O Other:

Split Sampling Field Data sler Signature/Date):
Signature: Date: _

Split Sampling Ficld Data letion (Indep. QC Reviewer Signature/Date):
Signature: Date: _ .

Page 1 of |



APPENDIX C

LABORATORY ANALYTICAL REPORTS

LEVEL III & IV DATA PROVIDED ELECTRONICALLY




















































































































































































































































Appendix A

Chain of Custody Forms









RJ Lee Group
Sample Receipt and Log in Check List

FedEX

Civil & Environmental Consultants 12/3/2021 | ‘ 12/3/2021
9:47 AW i
— .%‘

41| 2869 4829 9387

As Received Screen Yes No Comments

Were the Coolers received in good condition? \/

Was there evidence of tampering? iy

Are Custody Seals intact and in good condition?

N\

Were Coolers received between 2 and 4 degrees C? A4

Were all samples intact?

Were all samples accurately labeled?

Was the COC received in good condition?

NN

Did the sample ID on COC match the ID on the sample jars?

Were there any discrepancies among samples and COC? v’

Is the COC completely filled out?

NN

Was the COC relinquished properly?

List any anomalies associated with Sample Receipt

Analyst Signature: m aa.)ﬁ_/a_.n__ /X -08- 2|

rager Sinatr %ﬂ%@ Al fplese










Appendix B

Mineral Identification Report



R] LEE GrRouP

Mineral Identification
Polarized Light Microscopy (PLM) Laboratory Report

Garrett Welch

Civil & Environmental Consultants, Inc.

2704 Cherokee Farm Way

Suite 101

Knoxville, TN 37920 United States
Email: gwelch@cecinc.com

Main: 865-977-9997

Report Date:

Sample Received Date:

RILG Project:
Customer COC:

12/10/2021
12/03/2021
AOH1064381-0

Purchase Order:

Analytical Method:

SOP OPT.023 Determination by PLM

Customer
Sample #: RILG ID

Date
Analyzed

Date
Collected

Area % CCP Other Components

Comments

CLX-MLCH-PGIN-11-120121 10553520

12/09/2021

12/01/2021

ND Carbonate
Misc. Silicates
Opaques
Organic Particulate
Quartz

Brown Sediment

CLX-MLCH-PGIN-12-120121 10553521

12/09/2021

12/01/2021

1% Misc. Silicates
Opaques
Organic Particulate
Quartz

Brown Sediment

CLX-SL-PGIN-11-120121 10553512

12/09/2021

12/01/2021

1% Misc. Silicates
Opaques
Organic Particulate
Quartz

Brown Sediment

CLX-SL-PGIN-12-120121 10553513

12/09/2021

12/01/2021

2% Misc. Silicates
Opaques
Organic Particulate
Quartz

Brown Sediment

AOH1064381-0

350 Hochberg Road, Monroeville, PA 15146 | Phone: (724) 325-1776 | Fax: (724) 733-1799

Page 1 of

4



Customer Date Date Area % CCP Other Components
Sample #: RILGID Analyzed Collected Comments

CLX-SL-PGIN-13-120121 10553514 12/09/2021 12/01/2021 6% Carbonate Brown Sediment
Misc. Silicates
Opaques
Organic Particulate
Quartz

CLX-SL-PGIN-14-120121 10553515 12/09/2021 12/01/2021 9% Carbonate Brown Sediment
Misc. Silicates
Opaques
Organic Particulate
Quartz

CLX-SL-PGIN-15-120121 10553516 12/09/2021 12/01/2021 2% Misc. Silicates Dark Brown Sediment
Opaques
Organic Particulate
Quartz

CLX-SL-PGIN-16-120121 10553517 12/09/2021 12/01/2021 1% Carbonate Dark Brown Sediment
Misc. Silicates
Opaques
Organic Particulate
Quartz

CLX-SL-PGIN-17-120121 10553518 12/09/2021 12/01/2021 2% Carbonate Pale Yellow Sediment
Misc. Silicates
Opaques
Quartz

CLX-SL-PGIN-18-120121 10553519 12/09/2021 12/01/2021 ND Feldspar Pale Yellow Sediment
Misc. Silicates
Opaques
Quartz

CLX-SL-PGOUT-11-120121 10553506 12/09/2021 12/01/2021 1% Carbonate Brown Sediment
Clay
Diatoms
Misc. Silicates
Opaques
Quartz

AOH1064381-0 350 Hochberg Road, Monroeville, PA 15146 | Phone: (724) 325-1776 | Fax: (724) 733-1799 Page 2 of



Customer
Sample #:

RILGID

Date
Analyzed

Date
Collected

Area % CCP Other Components

Comments

CLX-SL-PGOUT-12-120121

10553507

12/09/2021

12/01/2021

2%

Clay

Diatoms

Mica

Misc. Silicates
Opaques
Quartz

Brown Sediment

CLX-SL-PGOUT-120121

10553511

12/09/2021

12/01/2021

ND

Clay

Misc. Silicates
Opaques
Quartz

Light Brown Sediment

CLX-SL-PGOUT-13-120121

10553508

12/09/2021

12/01/2021

2%

Clay

Feldspar

Mica

Misc. Silicates
Opaques
Quartz

Yellowish Brown Sediment

CLX-SL-PGOUT-14-120121

10553509

12/09/2021

12/01/2021

ND

Carbonate
Clay

Feldspar
Misc. Silicates
Opaques
Quartz

Brown Sediment

CLX-SL-PGOUT-15-120121

10553510

12/09/2021

12/01/2021

ND

Clay

Feldspar
Misc. Silicates
Opaques
Quartz

Brown Sediment

CLX-SL-PGOUT-16-120121

10553522

12/09/2021

12/01/2021

ND

Clay

Misc. Silicates
Opaques
Quartz

Light Brown Sediment

QC_CLX-SL-PGIN-13-120121 10553523

12/10/2021

12/01/2021

2%

NA

Brown Sediment

AOH1064381-0

350 Hochberg Road, Monroeville, PA 15146 | Phone: (724) 325-1776 | Fax: (724) 733-1799 Page 3 of



Disclaimer Notes

* Samples will be returned to client immediately upon the release of final report.

* These results are submitted pursuant to RJ Lee Group’s current terms and conditions of sale, including the company’s standard warranty and limitation of liability provisions. No responsibility or liability is assumed for the
manner in which these results are used or interpreted.

* This test report relates to the items tested.

* Any reproduction of this document must include the entire document in order for the report to be valid.

* This report may not be used to claim product endorsement by NVLAP Lab Code 101208-0 or any agency of the U.S. Government.

* Sample(s) for this project were analyzed at our: Monroeville, PA (AIHA # 100364, NVLAP # 101208-0, NY ELAP # 10884) facility.

* If RJ Lee Group, Inc. did not collect the samples analyzed, the verifiability of the laboratory’s results is limited to the reported values.

* For the purposes of this method, Coal Combustion Products (CCP) are defined as fly ash, bottom ash, and slag.

* The method reporting level is 1% and anything <1% is considered a not-detected.

Quartz — Angular anisotropic particulate with low relief.

Feldspar — Angular to blocky anisotropic particulate, low to moderate relief, biaxial, can have polysynthetic twinning.

Clay — Sheet silicates with polycrystalline or display non-uniform extinction with low to moderate relief, and zero to low birefringence. Clay also refers to particles that are less than 2.0 microns.
Opaques — Opaque is a generic term for a particle that does not transmit light. Opaque minerals are distinguished from opaque bottom ash based on morphology of fracture.
CCP — Isotropic to opaque spheres, agglomeration of spheres, and angular ash particles.

Organic Particulate — Pollen, plant and insect matter, and carbonaceous matter.

Carbonates — High birefringent, can be rhombohedral, with high relief.

Diatoms — Silica rich isotropic particles with various morphologies.

Mica — Sheet silicate with moderate to high relief and low birefringence, mono-crystalline, and normal extinction.

Miscellaneous Silicate — Isotropic and anisotropic silicates, with low to high relief, identification unsure and beyond the scope of the method to identify.

Amphibole — Elongated anisotropic particulate with moderate to high relief.

Coal — Irregular to angular particles with moderate opacity, edges and thin particles are reddish brown in color.

<1% CCP observed, none counted.

ND — No CCP detected.
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