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Overview

Coal Ash News Coverage and TVA’s Perspective
Fact Sheet Development: Objectives and Approach
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Downg adient Groundwater
| Monitor g W II

Final Fact Sheets

Groundwater Flow*
*Conceptual groundwater flow model not intended to represent any specific site
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News Coverage of Coal Ash is Biased and Incomplete

/‘Coal ash .... contains a toxic
stew of 26 cancer-causing
pollutants and radioactive

e (Coal ashisin the news

 “Bad news sells” is well-documented in the media industry

* Some news outlets adopt this philosophy for coal ash articles heavy metals.”

* Inflammatory terms are used to incite the public Knoxville News Sentinel, 7/21/21

What they say: What they don’t say:

e “Toxic” * These constituents also occur naturally in foods and soils to which we’re

+ “Dangerous” exposed every day

* Toxicity requires exposure at concentrations and durations sufficient to

e “Cancer-causing”
& cause adverse effects

* “Toxic stew” - : :
* Ash management is highly regulated and the potential for exposure is low
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TVA Perspective

* As an industry, utilities need to create
opportunities to share accurate
information and advance
understanding of the complex issues
we face

* We need to make sound, science-
based decisions for our CCR programs

* This can be challenging because of a
lack of understanding

e Accurate information and context are
important

* Objective:

* Develop a fact sheet program to
address the misinformation about
coal ash

* Fact Sheets:
e Science-based
e Short

* Use easily understandable
language
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Team

Development Team Reviewers

* TVA — Missy Hedgecoth * Internal review at TVA
o CCR Program Manager * Regulatory

e TVA — Neil Carriker * Technical

o Historical context and risk assessment * Legal

_ _ e Communications
* Environmental Standards, Inc. — Rock Vitale

o Data source and constituent knowledge

* Haley & Aldrich — Lisa JN Bradley, Ph.D., DABT Q ﬁ
o Toxicology, risk assessment, communications

* Stantec — Kody Bootsman
o Graphics

Story Partners — Tamara Hinton

o Messaging
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Topics

* Constituents
o Arsenic
o Boron
o Cobalt
o Lead
o Lithium
o Molybdenum
o Radiation
o Selenium

* Topics
o Coal Ash is Not Hazardous

o Claxton Park Soil Sampling
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Safe, Responsible M
Coal Ash Management

* Previously Prepared

our neighbors and about protecting our air, land,
and water resources. A Amnhk
M M . TVA is committed to serving our communities A E

O I S S I O n O e rVI C e through our mission elpmvldlngrlow—cost. rellab}e

power, environmental stewardship, and economic e o

development.

. . This commitment also includes the safe,

responsible management of coal combustion
o Robust Groundwater Monitorin TSI, T

as coal ash, which is a byproduct of burning coal Secure Monitoring and

for electricity. Management of Coal Ash

TG

VA is pioneerin g new
chn sing the
t

o Advanced Technology for
Impoundment Monitoring (ATIM)
System

o
s ensure the a
. . and ources.
o Intelligent Compaction
technology to map each layer of coal ash that is
placed into TVA's dry storage landfills to further
ensure the safety and stability of our sites.
Benefits of R ling Coal Ash
i
i TVA Works with Regulators to
: Ensure Our Actions Are Safe
o TVA Recycles CCR | A 8 e
i
|
|
i
i
i

e-bas
* onitori \anager it plans for
each of al ash sites across the
Tennesses Valley mest or excead
ragulatory requiremants set forth for these:

plans by the Environmental Protection
Agency (EPA) and state regulators.

_________________________

www.tva.com/environment/coal-ash
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Format

Page 1 Page 2

* Constituent is Naturally-Occurring * Coal Ash

e Constituent in Soil o The same for all fact sheets

o USGS Map of US and Tennessee * Coal Ash and People

* Constituent and Health/Food o The same for all fact sheets

+ In all cases, information was derived ~ © Groundwater Monitoring
from reputable regulatory sources, © Monitoring requirements
and the references provided o Number of samples analyzed

comt Ach % o Drinking water standard/screening level (SL)

e o e o e e o vy . AF © % samples below the (SL)

ke coal contain mall amounts of narurally ocotsring selenim. % )

o Comparison to exposure in daily life
o Parts-per-billion in context
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Arsenic in Our Environment M

|
Arsenic Is Naturally Occurring

Mearly everyone is exposed to small amounts of arsenic every day without adverse health effects. Arsenic is a

naturally cccwrring element that is widely distributed in the Earth’s crust. Small ameunts of arsenic are all Wlnnl we:.li;'necoal tndpr:‘:mele;ttn;:y u":‘“h tr?t:mans 1=
amrl:!u?.'nthesoilswewdkon;lhedn_m_imbmulh;megmmduﬂhrmdrhk;mdihesimamsandHms mg:—.p me " at - mﬂocuk: :;Is::mr:::k
we swim in, eat fish from and use for municipal water supplies. . like coal contai il of sy

Coal Ash and Arsenic

Coal Ash

Arsenic ocours naturally at low levels in phosphate rocks and b
in phosphate fertilizers we use on lawns, vegetables, flowers
and orchards.

Arsenic in Soil

The map below, adapted from a U.S. Geological Survey (USGS) report,’ shows relative amounts
of naturally occurring arsenic in surface soils across the United States.

soils near Nashville and
Knoxville have arsenic in the
high end of the range in U.S.
soils. The USGS data shows
that arsenic concentrations in
these areas of Tennessee range

Groundwater Monitoring

The EPA requires electric utilities to measure levels of
mnng’omdwaterfmmwellsnexﬂoml

idual R) ent units. Since
2015, TVA has collected more than 6,600 groundwater
samples around its coal-fired power plants to test for
arsenic.

Although the groundwater next to TVA's CCR management
units is not used for drinking water, over 90% of the
samples had levels of arsenic below the EPA drinking
water standard of 10 ug/L (parts per billion). And in nearly
58% ofﬂwoesa'rples there was not enough arsenic

For izon, the CDC reports that
wnecmcontﬂ'llphﬁ&ugﬂmnc and juices and
instant cocoa can contain up to 13 ug/L arsenic. *

For comparison, one part per billion is like traveling in your
car just 1 inch versus traveling more than 15,018 miles in
your car to every state capital in the continental U.S.

Coal Ash and People

Coal ash iz maintained and managed on
access-controlled industrial sites. The chance of
anyone from the community coming into contact
with the coal ash is remeote, and thus, the chance
of receiving a significant exposure to arsenic
from coal ash is also remote. TVIA's modermn air
pollution control technologies capture more than
99.5% of coal ash particulates and reduce the
potential hurman to back | levels.

Coal Ash Emissians Manitors —+
Cleaning Process

Coal
Pulverizar

Mainland
up to about 30 mg/kg, which is state capital frip
above the national average of = 15,018 miles
..... approximately 7 mgfkg in 1ppb = yrbes
surface soils. 1inchin f-s,, = =% Bottam Ash Fly Ash um
15,782 miles jlu_yf V
F 'J*l 3 http ToueF p2.pdf, p. 352
Arsenic in Food s \ ~-J
Arsenic in soils and water is taken up by plants, According to the Centers for Disease Control
crops and livestock and gets i ted into our (CDC), “Since arsenic is found naturally in the "N"’".""::""“-'
diets. Seafood, rice, mushroems and chicken are environment, you will be exposad to some arsenic |luu|:¢|m'|n
some of the foods with the highest levels of by sating food, drinking water, or breathing air” 2 Monitoring Well e T

arsenic. Beer, wine and some fruit juices can
contain significant amounts of arsenic as well. ::u.nn'nl '

' . Ir [SCR Monitaring Well)
1 USGS, 2014, Geochemical and mineralogical maps for soils of the conterminous United States: U.S. Geological Survey
Open-File Report 2014-1082, 386 p., http/dx.doi.omg/10.3138/0fr20141082.

2 hitps:./www.atsdrode. gowToxProflesfp2-c1-b. pdf
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Groundwater Flow* —_—
*Ceoncepiual groundwater flow model not intended to represent any specific site
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Arsenic in Our Environment M

Arsenic Is Naturally Occurring

Nearly everyone is exposed to small amounts of arsenic every day without adverse health effects. Arsenic is a
naturally occurring element that is widely distributed in the Earth’s crust. Small amounts of arsenic are all
around us, in the soils we walk on; the dusts we breathe; the groundwater we drink; and the streams and lakes

we swim in, eat fish from and use for municipal water supplies. =

Arsenic occurs naturally at low levels in phosphate rocks and )
in phosphate fertilizers we use on lawns, vegetables, flowers

and orchards. >K
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Arsenic in Soil

The map below, adapted from a U.S. Geological Survey (USGS) report,' shows relative amounts
of naturally occurring arsenic in surface soils across the United States.

The inset shows that some
soils near Nashville and
Knoxville have arsenic in the
high end of the range in U.S.
soils. The USGS data shows

EXPLAMATION
As
PERCENTILE ik

Ao 100 10410 168
A w80 A3m 104

that arsenic concentrations in
e these areas of Tennessee range
ava B cauas . up to about 30 mg/kg, which is
wew l a1k ! o w m e N above the national average of
e ek g approximately 7 mg/kg in
M surface soils.
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Arsenic in Food

Arsenic in soils and water is taken up by plants, According to the Centers for Disease Control
crops and livestock and gets incorporated into our (CDC), “Since arsenic is found naturally in the
diets. Seafood, rice, mushrooms and chicken are environment, you will be exposed to some arsenic
some of the foods with the highest levels of by eating food, drinking water, or breathing air.” 2

arsenic. Beer, wine and some fruit juices can
contain significant amounts of arsenic as well.

1 USGS, 2014, Geochemical and mineralogical maps for soils of the conterminous United States: U.S. Geological Survey
Open-File Report 2014-1082, 386 p., http://dx.doi.org/10.3133/0fr20141082.

2 https://www.atsdr.cdc.gov/ToxProfiles/tp2-c1-b.pdf
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Coal Ash and Arsenic

Coal Ash

R

=
'ﬁ-\i;i:t:ii__

LA

When we burn coal to produce electricity, the ash that remains is I_qm
made up of the parts of the coal that do not burn, in the same way
that ash remains after burning a campfire. Rocks, soils and minerals
like coal contain small amounts of naturally occurring arsenic. Vs

X

W

5

b

&

CCR/Coal Ash
Management
Unit

v
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Coal Ash and People

Coal Ash & People

Coal ash is maintained and managed on
access-controlled industrial sites. The chance of
anyone from the community coming into contact
with the coal ash is remote and, thus, the chance
of receiving a significant exposure to cobalt from
coal ash is also remote. TVA’s modern air
pollution control technologies capture more than
99.5% of coal ash particulates and reduce the
potential human exposure to background levels.
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Emissions Monitors —

Cleaning Process

Coal
Pulverizer

'

Boiler

Electrostatic

Precipitator

][IDI]

- - =
-, " =

Fly Ash

Scrubber

Stack

1'41

Synthetic
ypsum

sy Q) Stantec sronr @ raniens



Groundwater Monitoring

Upgradient Groundwater

Monitoring Well
(Background
i CCR/Coal Ash
Monit Well
onitoring Well) Management Unit
HEE NN
l SiNEER i Downgradient Groundwater

RiNEEN Monitoring Well
ARNRNRRANE RANEEN (CCR Monitoring Well)

—

—
Groundwater Flow* —
*Conceptual groundwater flow model not intended to represent any specific site
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Groundwater Monitoring

Groundwater Monitoring

The EPA requires electric utilities to measure levels of For comparison, one part-per-billion is like traveling in your
arsenic in groundwater from wells next to coal car just one inch versus traveling more than 15,018 miles
combustion residuals (CCR) mananits. Since in your car to every state capital in the continental US.
2015, TVA has collected more thay 6,600 groundwater

samples around its coal-fired power plants to test for

arsenic N Mainland
| %, state capital trip

Although the groundwater next to TVAs-€6Rmanagement onh o =15,018 miles

units is not used for drinking wate f the PP® = Qe B S

samples had levels of3 enihe PA drinking 1inchin S {2
water standard opa sTer billion). And in nearly 15,782 miles .’ Voo el
58% of those samptes;there was not enough arsenic A Y e e

present to measure. Frison, the CDC reports that S I .

wine can contain up -w. serie, and juices and
instant cocoa can contain Tp -@= rsenic. ?
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Arsenic in Our Environment M

Arsenic is Naturally-Occurring

Mearly everyone is exposed to small amounts of arsenic every day without adverse health effects. Arsenic is a
naturally-occurring element that is widely distributed in the Earth’s crust. Small amounts of arsenic are all
around us, in the soils we walk on; the dusts we breathe; the groundwater we drink; and the streams and lakes
we swim in, eat fish from, and use for municipal water supplies. .

Arsenic occurs naturally at low levels in phosphate rocks and '
in phosphate fertilizers we use on lawns, vegetables, flowers,
and orchards.

Arsenic in Soil

The map below, adapted from a U.S. Geological Survey (USGS) report,! shows relative amounts
of naturally-oceurring arsenic in surface soils across the United States.

The inset shows that some
soils near Mashville and
Knoxville have arsenic in the
high end of the range in U.S.
soilz. The USGS data shows
that arsenic concentrations in
these areas of Tennessee range
up to about 30 ma/kg, which is
above the national average of
approximately 7 mg'kg in
surface soils.

Arsenic in Food

MArzenic in soils and water is taken up by plants,
crops, and livestock, and gets i porated into
our diets. Seafood, rice, must , and chicken
are some of the foods with the highest levels of
arsenic. Beer, wine and some fruit juices can
contain significant amounts of arsenic as well.

According to the Centers for Disease Control
(CDC), “Since arsenic iz found naturally in the
environment, you will be expossed to some arsenic
by eating food, drinking water, or breathing air™ 2

.lr
V%le

1 USGS, 2014, Geochamical and mineralogical maps for soils of the contarminous United States: ULS. Geological Survey
Open-File Report 2014-1082, 386 p., httpu/dx.doi.om/10.5133/0fr20141082.

2 hitps:www.atsdrede gowToxProfilesitpz-c1-b. pdf
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Coal Ash and Arsenic

Coal Ash

When we bumn coal to produce electricity, the ash that remains iz
made up of the parts of the coal that do not burn, in the same way
that ash remains after buming a campfire. Rocks, soils, and minerals
like coal contain small amounts of naturally-eccurring arsenic.

Groundwater Monitoring

The EPA requires electric utilities to measure levels of
arsenic in groundwater from wells next to coal
combustion residuals (CCR) management units. Since
2015, TVA has collected more than 6,600 groundwater
samples around its coal-fired power plants to test for
arsenic.

Although the groundwater next to TVA's CCR management
units is not used for drinking water, over 20% of the
samples had levels of arsenic below the EPA drinking
water standard of 10 ug/L (parts-per-billion). And in nearly
58% of those samples, there was not enough arsenic

P it to rr For parison, the CDC reports that
wine can contain up to 33 ug/L arsenic, and juices and
instant cocoa can contain up to 13 ug/L arsenic.®

For comparison, one part-per-billion is like traveling in your
car just one inch versus traveling more than 15,018 miles
in your car to every state capital in the continental US.

TN Mainland
r% state capital trip

" = 15,018 miles
1 ppb = ;‘-w—"‘-\-L_o-J‘—i
1inch in ! Tt
e
15,782 miles J:l‘_fh”g r',’ y:._,*.!'
Ty
Upgredient Groundwatar
Monttoring Well
m’?;:_l CCR/Coal Ash

Coal Ash & People

Coal agh iz maintained and managed on
access-controlled industrial sites. The chance of
anyone from the community coming into contact
with the coal ash iz remote and, thus, the chance
of receiving a significant exposure to arsenic
from coal ash is also remote. TVA's modermn air
pollution control technologies capture more than
99.5% of coal ash particulates and reduce the
potential human exposure to background levels.

Coal Ash Emissions Manitam —+
Claaning Process

GCoal
Pulvarizer

2 httpsyfwwawatsdrede. gowToxProfilesitp? pdf, p. 352

This publication provides information on coretituents present
in coal ash inthe contest of exposurs from coal ash and other
sourcas in our lives. For more information on the potential
health effects of arsenic, pleass sea information from the
Canters for Disease Control at

wowwn.coe.gow TSP Tox Profiles/ToxProfiles . aspx?id=228tid=3

Downgradiant Groundwatar

{CGR Monitoring Well)

> —_—

Groundwater Flow*

—_—
*Concepiual groundwater flow model not intended to represent any specific site
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Radiation

“Radioactive elements in coal and fly
ash should not be sources of alarm.
The vast majority of coal and the
majority of fly ash are not significantly
enriched in radioactive elements, or
in associated radioactivity, compared
to common soils or rocks.”

Radiation in Our Environment M
Radiation is a Part of Our Daily Lives : A
Hegadlessdwhaemim,mmsemmitosmlmmdmmly-mmg s ’
radiation every day. Our most are cosmic radiation from the sun and

m ';:t'bodes, ial i i'umﬂ'laaﬂ‘ih‘ssolsxidrrl’iemls,a‘l:lemme x

Radiation & People Relative Doses from Radiation Sources !
sy
Matural radiation such as cosmic radiation — Upper
from the sun can enter our bodies through nw:;Ir.cT ~ e Evtmm
our skin and clothing. Other sources, like (aingle -y
radon gas, are inhaled when we breathe. ProCEGUrE] 4,000 rrem f e
. 800 mram PrRCEdUE]
Mk We ingest other, smaller amounts of Aadonin —
radiation because they are present in awmgs | gl -'
~ food and beverages such as certain US hama &n S
kinds of nuts or milk. farmuia) 228 mrem | 700 mlnﬂg
\ | ‘& Dams
We can receive doses of \ | e
radiation from medical T cosmic . |80 mrem s
radiation | | fanmual)
treatments such as Iiving & sea 1
X-Rays, CT scans, and . ;:lmm | s00 I| [, wammogam
el ures. 1 aomem| | II | _l - E?';ﬂﬁ}

Other factors that contribute to our daily \

dose of radiation include how high Lngina \ [
above sea level we live, flying in s @ \ i ] 2o
arglares, and metypr:;d stI:!Is and S "'. | | 250 I| [ ) procedurs)
The types of work r:o m::sem mnmmw o \L ] -
we do a i . | -'
environment can also affect our exposure to radiation, & cogHrad A\ A=
but this makes up less than 1% of most people’s = '\'. _|." IR
annual radiation dose. iy« @ I s
0.03 mram 0.07 mrem

Sources of Radiation Exposure *

Measuring & Understanding
Radiation Levels

The chart above shows levels of radiation
exposure from various sources. According to the
National Council on Radiation Protection and
M (NCRP), the it
empoﬂmdamimglnﬂ'eumedsmess
about 620 millirems/year (mrem/yr). A= shown in
ﬂ'edmwmerdntmhalhsmeto
d radiation (with radon inhalation being
ﬂ'ehggestpa'ﬂmdnﬂdl:dexmmmrl
hrmdlﬂethmmpmmwdl
other sources i i

Coal Ash and Radiation M

Coal Ash

When we burn coal to produce electricity,

the ash that remains is made up of the

pauoﬂheoodﬂ'latdonotl:um |nthe
after b

Coal Ash & People

Coal ash is maintained and d on controlled

industrial sites. The chance of anyone from the community

curnnglrlomntaciwlhtheoodashlsmrmﬁemdﬂus.ﬂn
iving a significant radiation dose from coal ash is

same way that ash
a campfire. Rocks, soils, and minerals like
coal contain small amounts of
naturally-occurring radiation.

Federal agencies (U.S. Geological Survey,
LS. Environmental Protection Agency
[EPA]) agree that the trace levels of
radiation in coal ash are not significanthy
greater than in common scils and rocks.

“Radioactive elements in coal and fly
ash should not be sources of alarm.
The vast majority of coal and the
majority of fly ash are not significantly
enriched in radioactive elements, or
in associated radioactivily, compared
o common soils or rocks.” 2

Groundwater Monitoring

The EPA requires electric utilities to
measure levels of radium in groundwatsr
from wells next to coal combustion
residual (CCH) management units. Since
2015, TVA has collected more than
6,000 groundwater samples around its
coal-fired power plants to test for radium.
And even though the groundwater next to
TVAs CCR management units is not used
for drinking water, over 99% of the
samples had levels of radium below the
EPA drinking water standard.

alsoremoi&TVA’smmiemarpohhmomhdhad‘nologes
cq)‘h:emomlhmBQ.S%ofmalashpamwlatasmdreduw
the potential human tob d levels.

For example the Nuclear Regulatory Commission dose
caleulator* estimates that someone living near a coal-fired
power plant receives an additional radiation dose (0.03 mrem)
lhatlsd)ouhalhhe(bsefmmha\nrgapomeh'ldentd CrOWN
or wearing dentures (0.07 mrem).
Coal Ash Emiezlonz Montore —
Cleaning Process | |

Coal
Pulvarizar

Thia publication provides information on constituents present in coal ash in
the context of exposura from coal ash and other sources in our livea. For
maore information on the potential health effects of radium pleass ses
information from:

EPA Radiation Sources and Doses: Includes links to dose calculator, fact
sheet on types of radiation, pie chart from NCRP Report 160, and other
useful information.

pa di o dosesl

e
EPA RadTown site: General information for teachers; imcludes links to other
information sources.

hitpauiwww.epa.gowradtown

Radiologyinfo.com: Chart on X-ray exposures from medical procaduras.
hitpe/fweew.radiclegyinfe.orgfeninfe.cfm?pg=safety-xray

Wall) CCR/Coal Ash
L

Maonitoring Well
5 CCA Monitoring Wel)

avesmdln

(o d and a

‘@roundwater Flow*

U.S. Nuclear Regulatory Commission Personal Radiation Dose Calculator.
https://www.nrc.gov/about-nrc/radiation/around-us/calculator.html
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Coal Ash is Not Hazardous

Wia are all familiar with soil and rocks in our snvironment. Coal is one type of rock. Whean we burn coal to
produce elactricity, the ash that remains s mads up of the parts of the coal that do not burn, in the same way
that ash remains after burning a campfira.

TWA's commitment to our communities includes the safe, responsible management of coal combustion
residuals (CCR), or what Is commonly referrad to as coal ash. The EPA classified coal ash as non-hazardous
solid waste. This designation s basad on extensive review and detalled studies of the companants of coal ash
aver many years by regulatory agencles, acadamic institutions, and expert third parties. This designation Is
also backed up by rigorous toxcity testing. Furthar, as llustratad on this fact sheet, the constiiuents of coal ash
are nearly identical o common soil.

Coal Ash and Soil

The constituents that make up coal ash are the same as solls and rocks. Thess constituants are naturally
occurfing and consist mainly of oxygean, hydregen, and nitregen that togather with carbon make up the building
blocks of all life. Other major componsanits in soll and coal ash ara silicon (in the form of silicon oxides, or sand),
aluminum, iron, calcium, and other common minerals, as shown in the chart balow.

54.8% Oxygen, Hydrogen 35.2%
and Nitragen, in compounds
with other listed elements

0.5% All Gthar Elamants 1.5%
0.6% Magnesium 1.3% ——
0.8% Sodum 1.4%

1.5% Potassium 1.5%

25% Carbon 4.0%

1.6% Calcium 5.7%
21% Iron T4%

Elements in Soil

Elements in Fly Ash

4.6% Aluminum 12.4%

31.0% Silicon 205% —/ ﬂ

Coal Ash and People

Everything presant in coal ash iz also naturally
prasant in the soils we ancounter at our homes
and parks and schools. We're exposad to thess
constituents every day in the solls we garden in
and in the foods we eat. Coal ash is maintained
and managed on access-controlled industrial
sites. The chance of anyons from the
community coming into contact with the coal
ash s remote and, thus, the chanca of
recaiving a significant exposure to any
constituents prasent in coal ash is also remota.
TVA's modarn alr pollution control tachnologlas
capture more than 99.5% of coal ash
particulates and reduca the potential human
exposure to background lewvels.

Regulatory Oversight of Coal Ash
Management

Whila TVA is an industry leader in the safe, sacurs
management and monitoring of coal ash, there Is also
extensive regulatory oversight of coal ash sitas becauss
of the volume of matarial to managa and monitor.
Ragulatory agencies such as the Environmental
Protection Agency (EPA), the Occupational Safety and
Health Administrafion (OSHA), the Muclear Regulatory
Ceoemmission (NRC), state environmental agencies such
as the Tennesses of Environment and
Consarvation (TDEC) and the Tennessos Department of
Heaalth (TDH) and others are responsible for implamenting
laws passed by Congress and the States to manage
health and envirenmental risks associatad with air

government operations. Constituents of coal ash and the
management of coal ash are regulated to protect the
environment, public health, and worker health.

TENNESSEE ;
VALLEY ENVIRONMENTAL®
AUTHORITY |CH STANDARDS

Decades of Studies Have Demonstrated
That Coal Ash is Not Hazardous

The news media frequently describes coal ash as
“toxic,” but this demonsirates a misunderstanding
of toxicology, risk assessment, the roles of
regulatory agencias, and the procassas those
agencies follow in developing and implementing
policies and regulations.

M

The US Approach to Chemical Evaluation

In the LIS, EPA evaluates a material based on the
constituents present in the material. Thus, the EPA's
national risk assessment for coal ash evaluated the
constituents presant in coal ash. The Toxic Substancos
and Control Act (TSCA) administered by the EPA also
regulates on a per chemical basis. This par-constituant
approach has led to guestions about whether thers iz a
rigk if someone is exposad to all of these constituents in
coal ash (or soil) at once. The US does not have a program
to conduct testing on coal ash as a whole product,
however, Europs does. It is a program called REACH, and
such testing has besn conductad on coal ash.

When subjected to toxicity testing, coal ash is not
considerad toxic becauss the constituents within it
are not presant at high enough levels, alone or in
combination, to be toxic. We know this from
available published studies that assess the overall
risks of coal ash to humans and the environment.

REACH: Registration, Evaluation, Authorisation and Restriction of Chemicals

These toxicity studies have been
conducted on coalash as a
whole material. All of the
constituents present in ash ars
prasent together, thus, these
studies answer the question of
what additive effects the
constituents may have on health.

The European Chemical Agency's REACH program
regulates a comprehensive program of toxicity testing
of materials and has registered coal ash for commerce
in Europe. That registration is based on testing whola
coal ash using a variety of 47 different human
health-basad toxicity tests and 39 different aquatic
toxicity tests. All of those 86 test results support
characterizing coal ash as non-hazardous.*

REACH Coal Ash Human Health-Based Toxicity Studies REACH Coal Ash Aquatic Toxicity Studies

Taxicity Test Publications  Conclusion Taxicity Test Publications  Conclusion
and Reports and Reports.

Acute Oral Toxicity 3 No Hezard Acute Toxicity to Fish a Mo Hezerd

Acute Inhalation Towicity 1 Mo Hezard Acute Tovicity to

Acute Dermal Toxicity 2 No Hazard Aol Trtelyales & it

Skin Imitation 12 Mo Hazard (1) e e = = [E=rs
Inconclusive (1)

Eye Imitat B No Hezard 5] Towicity to Microorganisms B Mo Hezerd
Inconclusive (1) Ghonic Tavicty to Fish 1 Mo Hezerd

‘Skin Sensitization P No Hezard Cheonic Tavicey o 2 No Hazard

Repeated Dose Inhalation Towicty 3 No Hazard Lateislaalt

Repeated Dose Oral Taxicity 2 Mo Hezard

Genatic Taxicity 7 Mo Hezard

Reproductive Toxicity = Mo Hezard

VWorker Epidemiclogy 5 No Hezard

39‘ aquatic toxicity studies

Mo adverse effects were identified in
any of the studies for both short-term
and long-term exposure durations for:

Fish, invertebrates, and micro-organisms

v

A7 toxicity studies relevant to humans

Mo adverse effects were identified in
any of the studies for both short-term
and long-term exposure durations for:

Inhalation, ingestion, and dermal contact
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p All of the 86 studies concluded “no hazard”




Whole product testing of coal ash in ..., ..

the EU: 86 studies conducted ﬁ :

. . . ‘ Acute Dermal Toxicity 2 No Hazard

Skin Irritation 12 No Hazard (11)
Inconclusive (1)
Eye Irritation 6 No Hazard (5)
Inconclusive (1)
A" Of the 86 Studies Skin Sensitization 4 No Hazard

. i Repeated D
47 toxicity studies relevant to humans concluded that Infgfaﬂm T;’;giw 2 No Hazard
No adverse effects were identified in coal ash poses Oral Toxicity > S
any of the studies for both shn_nrt—tann “No Hazard” Genetic Taxicity 7 No Hazard
and long-term exposure durations for: Reproductive Toxicity 2 No Hazard
Inhalation, ingestion, and dermal contact S Saeliny 5 No Hazard

REACH Coal Ash Aquatic Toxicity Studies

Toxicity Test Publications Conclusion
and Reports
Acute Toxicity to Fish 4 Mo Hazard
Acute Toxicity to
39 tic toxici tudi Aquatic Invertebrates 8 Mo Hazard
aquatic 1oxICITy s es
9 t}’ Toxicity to Aquatic Algae 16 Mo Hazard
. . . and Cyanobacteria
No adv e were identified in Toxicity to Microorganisms 8 Mo Hazard
any of the studies for both short-term
Chronic Toxicity to Fish 1 Mo Hazard

and long-term exposure durations for:

. Chronic Toxicity to 2 Mo Hazard
Fish, invertebrates, and micro-organisms | Aquatic Invertebrates
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* We need to speak with one voice about science and data

Summary

* We need to provide the perspective and information to pave the way
for more accurate reporting

* To achieve that goal, we developed a set of accurate and
easy to understand fact sheets

* We continue to develop information and fact sheets as issues arise
* TVA is happy to share this information
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Thank You! {.p

* Missy Hedgecoth * Neil Carriker, Ph.D.
o TVA o TVA
o mahedgec@tva.gov o necarriker@tva.gov
* Lisa JN Bradley, Ph.D., DABT * Kody Bootsman
o Haley & Aldrich o Stantec
o |bradley@haleyaldrich.com o kody.bootsman@stantec.com;
o 978-846-3463 o 250-389-2352
* Rock Vitale, CEAC * Tamara Hinton
o Environmental Standards o Story Partners
o rvitale@envstd.com o tamara.hinton@Storypartnersdc.com
o 610-935-5577 o 202-450-8938
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