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Coal’s Poisonous Legacy

Executive Summary

oal contains a long list of toxic chemicals, including arsenic, radium, and other

carcinogens, several metals that can impair children’s developing brains, and

multiple chemicals that are toxic to aquatic life. When coal is burned to produce
electricity, these toxic chemicals become concentrated in the waste product — coal ash.

Coal-fired power plants in the U.S. produce around 100 million tons of coal ash every year.
For much of the last century, power companies dumped this waste into unlined landfills and
waste ponds, where the lack of a barrier between the coal ash and groundwater left them
vulnerable to leaks and contamination of underground water supplies. Only in recent years
has the true scope of coal ash’s threat come into public view, spurred by several high-profile
structural failures and spills. Most notably, a 2008 coal ash spill in Kingston, Tennessee, led
to the release of over five million cubic yards of coal ash, destroying dozens of homes and
allegedly contributing to the illness or deaths of scores of cleanup workers. Yet the most
enduring legacy of coal ash disposal will undoubtedly be groundwater pollution.

Following the Kingston disaster and
lawsuits against EPA by
Earthjustice, the Environmental
Integrity Project, and allied
organizations, EPA in 2015
finalized the first federal regulation
for the disposal of coal ash — often
called the “Coal Ash Rule.” Among
other things, the Coal Ash Rule
established groundwater monitoring
requirements for coal ash dumps,
and it required power companies to
make the data available to the public
starting in March 2018.

The nonprofit Environmental In 2015, EPA finalized the first federal regulation for the disposal of
. . . coal ash — often called the “Coal Ash Rule.”

Integrity Project (EIP), in

collaboration with Earthjustice, the Sierra Club, Prairie Rivers Network, and other

organizations, obtained and analyzed all of the groundwater monitoring data that power

companies posted on their websites in 2018. The data cover 265 coal plants or offsite coal

ash disposal areas, including over 550 individual coal ash ponds and landfills that are



monitored by over 4,600
groundwater monitoring
wells. This represents roughly
three quarters of the coal
power plants across the U.S.
The rest of the coal plants
have not posted groundwater
data either because they closed
their ash dumps before the
Coal Ash Rule took effect in
2015, or because they were
eligible for an extension or
exemption.

After comparing monitoring : .
R The Allen Steam Station, owned and operated by Duke Energy, is located in
data to health-based EPA Belmont, NC, on the banks of the Catawba River (Lake Wylie). The coal ash

standards and advisories, our dumps were built beneath the water table and are leaking toxic contaminants.

analysis confirmed that
groundwater beneath virtually all coal plants is contaminated:

e 91 percent of coal plants have unsafe levels of one or more coal ash constituents in
groundwater, even after we set aside contamination that may naturally occurring or
coming from other sources.

e The groundwater at a majority of coal plants (52 percent) has unsafe levels of arsenic,
which is known to cause multiple types of cancer. Arsenic is also a neurotoxin, and,
much like lead, can impair the brains of developing children.

e The majority of coal plants (60 percent) also have unsafe levels of lithium, a chemical
associated with multiple health risks, including neurological damage.

e The contamination at a given site typically involves multiple chemicals. The majority
of coal plants have unsafe levels of at least four toxic constituents of coal ash.

The levels of contamination are often dramatically elevated. This report identifies the 10
sites with the worst contamination in the country. They are:

1) Texas: An hour south of San Antonio, beside the San Miguel Power Plant, the
groundwater beneath a family ranch is contaminated with at least 12 pollutants leaking
from coal ash dumps, including cadmium (a probable carcinogen, according to EPA)
and lithium (which can cause nerve damage) at concentrations more than 100 times
above safe levels.

2) North Carolina: At Duke Energy’s Allen Steam Station in Belmont, the coal ash
dumps were built beneath the water table and are leaking cobalt (which causes thyroid
damage) into groundwater at concentrations more than 500 times above safe levels,
along with unsafe levels of eight other pollutants.

3) Wyoming: 180 miles west of Laramie, at PacifiCorp’s Jim Bridger power plant, the



groundwater has levels of lithium and selenium (which can be toxic to humans and
lethal at low concentrations to fish) that exceed safe levels by more than 100 fold.

4) Wyoming: At the Naughton power plant in southwest Wyoming, the groundwater
has not only levels of lithium and selenium exceeding safe levels by more than 100 fold,
but also arsenic at five times safe levels.

5) Pennsylvania: An hour northwest of Pittsburgh, at the New Castle Generating
Station, levels of arsenic in the groundwater near the plant’s coal ash dump are at 372
times safe levels for drinking.

6) Tennessee: Just southwest of Memphis near the Mississippi River, at the TVA Allen
Fossil Plant, arsenic has leaked into the groundwater at 350 times safe levels and lead at
four times safe levels, threating the Memphis drinking water supply.

7) Maryland: 19 miles southeast of Washington, D.C., at the Brandywine landfill in
Prince George’s County, ash from three coal plants has contaminated groundwater with
unsafe levels of at least eight pollutants, including lithium at more than 200 times above
safe levels, and molybdenum (which can damage the kidney and liver) at more than 100
times higher than safe levels.

8) Utah: South of Salt Lake City, at the Hunter Power plant, the groundwater is
contaminated with lithium at concentrations 228 times safe levels and cobalt at 26 times
safe levels.

9) Mississippi: North of Biloxi, at the R.D. Morrow Sr. Generating Station, the
groundwater is contaminated with lithium at 193 times safe levels, molybdenum at 171
times safe levels, and arsenic at three times safe levels.

10) Kentucky: Atthe Ghent Generating Station northeast of Louisville, lithium is in the
groundwater at 154 times safe levels and radium at 31 times safe levels.

The threat to groundwater comes from both coal ash ponds and dry coal ash landfills.
Monitoring data examined for this report revealed unsafe levels of contamination at 92
percent of ash ponds and 76 percent of
ash landfills.

Finally, this reports shows that the
problem is even worse than it appears
at first glance. The Coal Ash Rule does
not regulate older, closed coal ash
dumps, even though they too are
contaminating groundwater. There are
hundreds of these older ash dumps
across the country, and most coal
plants have a mix of active (regulated)
and inactive (unregulated) ash dumps

, . on their property. Groundwater wells
Monitoring data examined for the report revealed unsafe levels of that are meant to provide a picture of
contamination at 92 percent of ash ponds and 79 percent of ash “background” groundwater quality are
landfills. often contaminated by these




unregulated ash dumps, which makes it much harder to detect signs of contamination from
regulated ash dumps.

Groundwater contamination poses a clear threat to drinking water supplies, and there are
numerous examples of residential wells or public supply wells rendered unsafe by coal ash,
some of which we identify in ' &
this report. Yet the Coal Ash
Rule does not require the
testing of drinking water wells
near coal ash sites, so the
scope of the threat is largely
undefined.

Even as accumulating
evidence shows the need for
stronger coal ash monitoring
and cleanup standards, the
Trump Administration is
rolling back protective
requirements as part of a
concerted effort to support
coal-fired power at all costs. By weakening cleanup standards and pushing back ash pond
closure deadlines, Trump’s EPA is endangering communities and ecosystems near these
toxic waste sites. Across the country, all it requires is a look at the evidence of
contamination to see that more action is needed to protect public and environmental health.
Instead, the Trump Administration is going all-in on a losing battle to save coal at a cost
that grows steeper with every passing day.

Coal ash waste ponds at the Bull Run Fossil Plant near Clinton, TN, run up
against the Clinch River and the north bank of Bull Run Creek.

Sooner or later, EPA and/or the states will have to reckon with the legacy of coal ash
dumping. It would be far better for the environment, for public health, and for taxpayers to
make a concerted effort now, before contamination gets worse and travels farther into the
environment. A more successful regulatory program would:

e Regulate all coal ash dumps, not just the active ones. The groundwater at most coal
plants is being poisoned by both regulated and unregulated ash dumps. The only way
to restore groundwater quality, and to prevent risks to human health and aquatic life,
is to control all sources of coal ash pollution at each site.

e Require all coal ash dumps — active and inactive, open and closed, impoundments
and landfills — to be “high and dry.” Leaving coal ash in groundwater, where there is
nothing to prevent continuous leaching of toxic pollutants from the ash, is a recipe
for disaster, rendering aquifers and nearby surface water unsafe for generations.

e Require more transparency. By law, the public must have access to the groundwater
quality data generated by the Coal Ash Rule. But owners often bury the data in thick
lab reports, or fail to post the data at all. EPA and the states should require electronic
reporting, or at the very least require useful summaries of the data.
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Require more monitoring. EPA and the states should require the testing of all
residential wells and surface water bodies that might be affected by coal ash. This is
the only way to fully understand the threat to human health and aquatic life.

Pay immediate and close attention to contamination impacting communities of color
and low-income communities and provide timely assistance to ensure a safe source
of drinking water, address cumulative impacts that accentuate harm, and provide
technical oversight and enforcement, as necessary, to ensure adequate cleanup.
Consider the cumulative impact of exposure to multiple coal ash pollutants. This
report shows that affected groundwater often has elevated and unsafe levels of four
or more pollutants. The total risks of cancer, neurological damage, and ecological
damage are likely greater than the risk associated with any one pollutant.
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A. Background

When Americans started burning coal to generate electricity, we faced a waste disposal
problem. After we burn coal, we are left with the ashes. At first, the coal ash was usually
mixed with water and transported to unlined pits next to the coal plants — what we now call
“ash ponds.” As we burned more and more coal, we generated more and more coal ash.
Today, coal-fired power plants generate roughly 100 million tons of coal ash every year.'
Coal plants quickly outgrew their first ash ponds and had to expand existing ponds, build
new ones, and create landfills. This was often done in simplistic, and in hindsight reckless,
ways. Power companies built landfills on top of ash ponds once the ash ponds were full;
dumped coal ash into streambeds, quarries, and mines; and built up unstable walls around
existing ash ponds to contain even more coal ash.

The results of poor coal ash management have been, at times, dramatic and terrifying.
Major spills have occurred every few years, threatening lives and causing massive
environmental damage. In 1967, the catastrophic collapse of an ash pond at American
Electric Power’s Clinch River Power Plant in Cleveland, Virginia released 130 million
gallons of toxic sludge into the Clinch River, killing an estimated 217,000 fish a distance of
90 miles downstream and leaving the river ecosystem damaged for 35 years.? In 2009, the
collapse of a six-story earthen dam impounding 9 million tons of coal ash at the Tennessee
Valley Authority’s Kingston Fossil Plant in Harriman, Tennessee caused the largest toxic
waste spill in U.S. history. More than a billion gallons (4.1 million cubic meters) of coal ash
sludge released by the broken dam swept away houses, flooded 300 acres with toxic ash and
poured 3,000 tons of heavy metals and other contaminants into the Clinch and Emory
Rivers.’ In 2011, a huge coal ash fill above Lake Michigan at the WE Energies Generating
Station in Oak Creek, Wisconsin collapsed without warning, sending 25,000 tons of coal
ash onto the shore and into the lake.* And on February 2, 2014, a break in the coal ash pond
at Duke Energy’s Dan River Steam Station in Eden, North Carolina sent 27 million gallons
of coal ash sludge into the Dan River, impacting 70 miles of river in North Carolina and
Virginia.’ These are just a few high-profile examples of a larger problem.®

Over the long term, however, the most significant impact of unsafe coal ash disposal will
likely be groundwater pollution. Since we started burning coal, we have learned that coal
ash has high concentrations of the elements found in coal. These include a long list of toxic
pollutants that can cause cancer, neurological damage, and other health effects. And
unlined pits, which are often in periodic or sustained contact with groundwater, leak. More
precisely, they “leach,” meaning that the toxic pollutants in coal ash are rinsed out of the
ash and into groundwater. The groundwater is then unsafe to drink. In addition, much of
the contaminated groundwater eventually migrates to local rivers, streams, and lakes, where
it threatens fish and other aquatic life, and creates health risks for anyone who eats the
contaminated fish.



It took decades for the federal government to recognize this risk. In 2010, in the wake of the
Kingston coal ash disaster, the Environmental Integrity Project, Earthjustice and the Sierra
Club teamed up to publish an inventory of nearly seventy “damage cases” — documented
examples of the environmental harm caused by coal ash.” In 2012, a coalition of
environmental organizations including the Environmental Integrity Project, Earthjustice,
and others sued the EPA, arguing that the Agency had a statutory duty to regulate coal ash
disposal.® EPA ultimately agreed, leading to the 2015 Coal Ash Rule.’

While the EPA was studying the need for the rule, it conducted a risk assessment, in which
the Agency tried to estimate the magnitude of the risk, and the pollutants posing the greatest
risk, from coal ash dumps.'’ The EPA eventually determined that some pollutants were
dangerous enough that they warranted routine monitoring, including the following:

e Arsenic causes many adverse health impacts, including multiple forms of cancer,
neurological impairments in children, and skin conditions.!' EPA’s risk assessment
predicted significant risks of both cancer and non-cancer health effects near unlined
coal ash ponds and landfills.*?

e Boron is associated with developmental and reproductive toxicity (e.g., low
birthweight and testicular atrophy)," and is also toxic to aquatic life."* EPA’s risk
assessment predicted significant risks to both humans and aquatic plants and
animals."

e Cadmium causes kidney damage, and is, according to EPA, a “probable
carcinogen.”'® In a preliminary screening analysis, EPA found potential risks to
humans through both drinking water and contaminated fish.!” Cadmium is also toxic
to fish themselves,'® and EPA’s risk assessment predicted significant ecological risks
from cadmium."

e Cobalt is associated with blood disease, thyroid damage, and other endpoints.?
EPA'’s risk assessment predicted significant cobalt risks in association with certain
types of ash ponds.*

e Chromium, particularly the form known as hexavalent chromium, can cause cancer
at low doses, and can also cause liver damage and other non-cancer health effects.?

e Fluoride is a neurotoxin® that can also cause tooth and bone damage,** and may be
carcinogenic.”

e Lead is a well-known and potent neurotoxin. It is also, according to EPA, a
“probable carcinogen,”?® and can be toxic to aquatic life.?” There is no truly “safe”
level of lead exposure, especially for children.

e Lithium can cause kidney damage, neurological damage, decreased thyroid function,
and birth defects.” EPA’s risk assessment predicted significant lithium risks to
humans via drinking water.*

e Mercury is a potent neurotoxin that bioaccumulates in aquatic food chains.’! EPA’s
risk assessment predicted significant mercury risks via fish consumption, but not
through drinking water.?* This is important because it suggests that mercury may
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present a significant risk even where groundwater concentrations are below drinking
water standards.

e Molybdenum has been associated with gout-like symptoms in humans, and
reproductive toxicity in laboratory animals.*® EPA’s risk assessment predicted
significant molybdenum risks.**

e Radium (specifically the radium isotopes radium-226 and radium-228) is a
radioactive and cancer-causing metal. EPA’s risk assessment did not look at radium,
but EPA added radium to the list of groundwater monitoring constituents in the Coal
Ash Rule “because there is evidence from several damage cases of exceedances of
gross alpha [radiation], indicating that radium from the disposal of CCR may be
problematic.”*

e Selenium bioaccumulates in aquatic food chains, and is toxic to fish.*® Selenium can
also be toxic to humans, affecting skin, blood, and the nervous system.*’ In a
preliminary screening analysis, EPA found that potential selenium risks to humans
were greater through fish consumption than through drinking water.*® EPA noted
that selenium was the “most prevalent” constituent of concern in proven damage
cases involving surface water impacts.” These damage cases typically involve fish
kills or other fish toxicity, and have been “extensively studied” in places like North
Carolina, South Carolina and Texas.*

e Thallium has been associated with a long list of adverse health effects including liver
and kidney damage and hair loss.*! EPA’s risk assessment predicted significant risks
via drinking water, and in a preliminary screening analysis also identified potential
risks through the consumption of thallium-contaminated fish.*

EPA’s 2014 Risk Assessment was based on a series of assumptions and models, because
EPA did not yet have a database of groundwater quality data. However, the Coal Ash Rule
required groundwater monitoring for all regulated coal ash disposal areas, and required that
the data be publicly available. In March 2018, most* coal plant owners posted the results of
their initial groundwater monitoring. These online postings were supposed to include at
least eight rounds of monitoring, and owners were supposed to measure a specific group of
coal ash pollutants, including those listed above. A handful of owners failed to provide all of
the required data, but most owners complied.

We now have a comprehensive, internally consistent snapshot of groundwater at coal plants
across the country. The database examined for this report includes over 4,600 monitoring
wells at 265 coal plants or offsite coal ash dumps in 40 states and the territory of Puerto
Rico. Most coal plants have multiple regulated ash dumps, and the total number of dumps
includes 348 ash ponds and 210 ash landfills.

B. How the Coal Ash Rule Works

The 2015 Coal Ash Rule created location restrictions, operating and design standards,
groundwater monitoring programs, and corrective action (cleanup) requirements for coal
ash ponds and landfills.* The rule does not cover all coal ash dumps. Generally speaking,
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coal ash landfills and impoundments that stopped receiving waste before October, 2015 are
exempt.” As explained below, this exemption is a severe impediment to groundwater
restoration at most sites, because most sites have one or more older, unregulated ash dumps.

The groundwater monitoring programs established by the Coal Ash Rule include
requirements related to the number and placement of wells, the constituents that must be
measured, and the monitoring schedule.* Each monitoring network is required to have both
upgradient and downgradient wells. Upgradient wells are like upstream wells, in terms of
the flow of groundwater. The upgradient wells should theoretically show the quality of
groundwater before it passes under or through an ash dump. According to the Coal Ash
Rule, these wells must “[a]ccurately represent the quality of background groundwater that
has not been affected by leakage from a [coal ash] unit.”*” As described in this report, many
so-called upgradient wells fail this requirement, and show signs of coal ash contamination.
Downgradient wells monitor the groundwater after it passes under or through an ash dump.
Groundwater monitoring networks can be specific to individual coal ash ponds or landfills,
or they can be “multiunit” systems, encircling two or more ash dumps.*® Once a well
network is established, groundwater monitoring proceeds in a series of stages:

e First, each owner must conduct a round of baseline monitoring, sampling each well
at least eight times and measuring all 21 pollutants in the Coal Ash Rule.* For
existing coal ash dumps, the Coal Ash Rule required completion of baseline
monitoring by October 2017.

e Next, each owner must initiate “detection monitoring,” looking for a short list of
chemicals that are good indicators of coal ash pollution, including boron, sulfate, and
a few others. The detection monitoring constituents are listed in Appendix III to the
Coal Ash Rule, *° and shown in Table B1 of this report.

e If detection monitoring finds significantly elevated concentrations of these pollutants
compared to concentrations in upgradient wells, then owners must either (a)
demonstrate that the pollution is coming from something other than the regulated
coal ash unit, or (b) initiate “assessment monitoring.”'

¢ In assessment monitoring, each owner must measure a longer list of fifteen pollutants
that are likely to present significant risks to human health and the environment.>
These include arsenic, cadmium, cobalt, lithium, molybdenum and others, and are
found in Appendix IV to the Coal Ash Rule. They are also listed in Table B1 of this
report.

e Ifthese assessment monitoring pollutants are found to be significantly elevated above
groundwater protection standards, and the owner cannot demonstrate that the
pollution is coming from another source, then the owner must initiate corrective
action.” In addition, if the contamination is downgradient of an unlined ash pond,
then that ash pond must cease accepting waster within six months, and initiate
closure or retrofit.>*

The monitoring schedule described above takes place over a period of years. Generally,
owners must post semi-annual groundwater monitoring results each year, in an annual
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report. Most of the detection monitoring and assessment monitoring took place after the
first annual report was completed, so most of the detection monitoring and assessment
monitoring data will not be made public until later in 2019.

This report is therefore based on the initial round of baseline monitoring and, in many cases,
the first round of detection monitoring. With a few exceptions,> all sites completed baseline
monitoring and posted the results in March 2018 (or earlier). The baseline monitoring data
include both detection monitoring and assessment monitoring constituents (see Table B1),
providing a comprehensive national snapshot of groundwater contamination at coal ash
disposal sites.

C. What the Data Reveal about Nationwide Groundwater
Contamination

This section provides summary data and analysis. The full list of sites, and the pollutants
that are present at unsafe levels at each site, is shown in Appendix A. The complete
database of sampling results is available at http://www.environmentalintegrity.org/coal-
ash-groundwater-contamination/.

|. How many coal plants have unsafe groundwater?

The short answer is 91 percent of coal plants.

To be clear, our analysis was looking at the 265 sites that were required to post groundwater
monitoring data. Although almost all of these sites are coal plants, a few are actually offsite
coal ash landfills that take coal ash from one or more coal plants. The rest of the report will
refer to these 265 sites collectively as “coal plants.” Most coal plants have multiple onsite
coal ash landfills or ponds

(aSh dumps)- In many Cases, 1t * Regulated Coal Dumps Producing Groundwaner%q)%'ing Data ‘

NE

1s impossible to determine
how much each onsite ash
dump is contributing to
groundwater contamination.
Our analysis primarily
focused on the quality of
groundwater at each location
(coal plant). We determined
that 242 coal plants, or 91
percent, have unsafe levels of
one or more coal ash
constituents in downgradient
wells that appear to be
affected by onsite, regulated
coal ash dumps.
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In order to arrive at this number, we made an effort to identify groundwater monitoring
data showing both (1) unsafe groundwater and (2) groundwater impacted by regulated coal
ash dumps. Our methods are explained in detail in Appendix B. Briefly, to determine
whether groundwater was unsafe, we compared average concentrations of each pollutant in
each well to health-based thresholds (Table 1). These thresholds were generally identical to
the groundwater protection standards in the Coal Ash Rule, with the exceptions being
boron and sulfate (which do not have groundwater protection standards in the Coal Ash
Rule), and molybdenum (for which we used a slightly more stringent health-based value).*®
An example of unsafe groundwater might be a well with a mean arsenic concentration of 20
micrograms per liter, which exceeds the Maximum Contaminant Level for arsenic of 10
micrograms per liter. These could be thought of as “exceedances,” though they are not, in
and of themselves, legal violations (under the Coal Ash Rule, a legal violation would occur
if an owner found a statistically significant exceedance and failed to take the required
corrective action).

Before we tallied up these “exceedances,” we excluded examples that could have been
caused by something other than the coal ash dump being monitored by the well in question.
To do this, we excluded all downgradient mean values that were less than the highest mean
value from wells designated as upgradient of the same coal ash dump. Consider, for
example, hypothetical Ash Pond A, with three downgradient monitoring wells and two
upgradient monitoring wells. If the highest mean concentration of arsenic in the
downgradient wells is 20 micrograms per liter, and the mean arsenic values in the two
upgradient wells are less than that, then the data suggest that Ash Pond A 1s causing the
elevated arsenic levels in downgradient wells. We would retain this “exceedance” in our
analysis. If, however, the mean arsenic concentration in one of the upgradient wells 1s 25
micrograms per liter, it would suggest that there was another source of contamination,
upgradient of Ash Pond A. In this case, we would exclude the “exceedance” from our
analysis.

This is not a perfect method, with uncertainties that cut both ways. On one hand, there may
be instances where downgradient wells show higher levels of a pollutant than upgradient
wells by chance, even if the monitored coal ash dump is not leaking. On the other hand, the
opposite may also be true — there may be instances where downgradient wells show lower
levels than upgradient wells even if the regulated unit is leaking. This can happen where, for
example, an ash pond is leaking and there is an upgradient source of contamination. The
‘signal’ of the ash pond can be lost in the ‘noise’ of the other sources of contamination.
Moreover, as described below, purportedly ‘upgradient’ wells are often contaminated by
other onsite sources of coal ash, or they are not truly upgradient of the regulated unit. All
things considered, our approach will tend to underestimate the extent of coal ash
contamination at coal plants. If we include all data in our analysis — including upgradient
wells and all downgradient data — then we find that 96 percent of coal plants have unsafe
levels of coal ash pollutants in their groundwater.
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Finally, we only looked at “exceedances” of health-based thresholds for constituents of coal
ash that are monitored pursuant to the Coal Ash Rule — the constituents listed in
Appendices III and IV of the Coal Ash Rule.”” There are several other coal ash constituents
that frequently exceed safe levels in groundwater, including neurotoxins like aluminum and
manganese,’® but they are not monitored pursuant to the Coal Ash Rule and we could not
evaluate their prevalence in the environment.

Table 1 shows the extent to which coal ash has caused unsafe levels of pollution, according
to our analysis. The table also shows the number of coal plants with unsafe levels of one or
more constituents of coal ash.

Table I: Unsafe groundwater caused by coal ash
% of plants with unsafe

levels of this
constituent

Health-based Number of plants

Constituent threshold exceeding threshold

Antimony 6 pg/L 13/256 5%
Arsenic 10 pg/L 134/257 52%
Barium 2 mg/L 6/257 2%
Beryllium 4 pg/L 27/256 1%
Boron 3 mg/L 128/265 48%
Cadmium 5 pg/L 15/257 6%
Chromium 100 pg/L 8/257 3%
Cobalt 6 pg/L 126/256 49%
Fluoride 4 mg/L 18/265 7%
Lead I5 ug/L 26/257 10%
Lithium 40 ug/L 154/256 60%
Mercury 2 ug/L 9/256 4%
Molybdenum 40 ug/L 128/256 50%
Radium 5 pCi/L 48/253 19%
Selenium 50 pg/L 34/257 13%
Sulfate 500 mg/L 145/265 55%
Thallium 2 pg/L 27/256 1%

Any of the above 242/265 91%

Four or more of the

142/265 54%
above

NOTE: We consider a plant to exceed the threshold if one or more downgradient wells have mean values that exceed the
threshold, after excluding downgradient means that are lower than relevant upgradient means. The total number of coal
plants (the denominator in Table 1) varies by constituent, as not all constituents are monitored at all plants.

2. Groundwater at Coal Plants Is Frequently Contaminated with Unsafe
Levels of Many Coal Ash Pollutants

As shown in Table 1, the majority of coal plants have unsafe levels of at least four coal ash
pollutants. In fact, there are a significant number of coal plants with unsafe levels of seven,
eight, or more constituents (see Figure 1). This means that a large number of sites pose
significant cumulative risks to human health and the environment. In other words, the
groundwater at many of these sites contains unsafe levels of multiple carcinogens, or
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multiple neurotoxins, or multiple chemicals that are toxic to aquatic life. The true risk
experienced by any receptor, human or ecological, now or in the future, will be greater than
the risk from any individual chemical.

Figure |: Coal plants sorted by the number of pollutants present at unsafe levels
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3. Coal Ash Landfills Are Contaminating Groundwater Nearly as Often
as Coal Ash Ponds

In the 2015 Coal Ash Rule, and specifically in the risk assessment supporting the Rule, EPA
made a series of assumptions about the movement of pollutants from coal ash dumps into
the environment, modeling landfills and impoundments (ash ponds) separately. Through its
modeling, EPA assumed that landfills pose a much lower risk than impoundments.>

The data suggest that EPA was wrong about the risks of contamination from landfills. We
looked at monitoring wells near landfills and impoundments separately (excluding wells and

well networks that jointly monitor both types of coal ash disposal area). Table 2 shows the
results for selected coal ash pollutants:

Table 2: Unsafe levels of coal ash pollutants at landfills and impoundments (percent
of landfills or impoundments showing unsafe levels of each pollutant)

Arsenic Boron Cobalt Lithium  Molybdenum  Sulfate One or more

Landfills

O, (o) () () O, O, 0,
(196) 29% 23% 33% 43% 26% 36% 76%
Femes 0% 45% 44% 47% 40% 46% 92%
73)

The denominator for landfill contamination for cobalt and molybdenum is 195.
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At the coal plant level, 76 percent of plants with regulated landfills have one or more leaking
landfills, and 92 percent of plants with regulated ash ponds have one or more leaking ash
ponds.

4. High Levels of Toxic Pollutants Are Not Naturally Occurring

Some of the constituents of coal ash can also occur, naturally, at elevated and unsafe levels.
The groundwater monitoring program generally rules out naturally occurring contamination
by requiring a comparison of downgradient data to upgradient data — if levels are higher in
downgradient wells, then the coal ash dump is presumed to be leaking. But additional
evidence can be gleaned by comparing levels of coal ash constituents to each other. Boron is
generally considered to be one of the best indicators of coal ash contamination.®® We looked
at wells with elevated levels of arsenic, cobalt, lithium, and other constituents to see if these
wells also had elevated boron concentrations. Table 3 shows that they did. For each
pollutant, we compared wells with mean values that exceed that pollutant’s health threshold
to wells with mean values ten times lower. Wells with unsafe levels of arsenic generally had
significantly more boron than low-arsenic wells. The same was true for cobalt, lithium,
molybdenum, and radium. To look at it another way, where wells have unsafe levels of
arsenic, they tend to also have unsafe levels of boron (greater than 3 mg/L). Again, this is
also true for cobalt, lithium, molybdenum, and radium. This confirms that even though
some of these pollutants can be naturally occurring, the levels we are seeing at coal plants
are largely from coal ash.

Table 3: Correlations between toxic coal ash constituents and boron

Mean boron concentration in the

Constituent Number of wells same wellss!

Arsenic

<| pg/L 1,558 1.0 mg/L

>10 pg/L 577 3.1 mg/L
Cobalt

<0.6 pg/L 1,341 1.4 mg/L

>6 pg/L 810 4.0 mg/L
Lithium

<4 pg/L 877 0.8 mg/L

>40 pug/L 1,385 4.2 mg/L

Molybdenum

<4 pg/L 2,508 1.2 mg/L

>40 pg/L 538 6.9 mg/L
Radium

<0.5 pCi/L 849 |.4 mg/L

>5 pCi/lL 221 4.7 mg/L
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5. Where Ash Dumps Are Located Too Close to Groundwater,
Contamination is Greater

Coal ash dumps in contact with groundwater are expected to have more frequent and more
severe contamination, as coal ash constituents can be directly leached into groundwater. To
avoid this heightened risk, the Coal Ash Rule requires existing ash ponds and new ash
landfills to be separated from groundwater by a certain distance. Specifically, they must be
built “with a base that is no less than 1.52 meters (five feet) above the upper limit of the
uppermost aquifer” unless an owner can demonstrate that there is never any connection
between a coal ash unit and the underlying groundwater aquifer.®* This provision of the
Coal Ash Rule is often described as the “aquifer restriction.” Owners were required to
document whether their coal ash unit(s) complied with the aquifer restriction by October
2018. The available documentation does not necessarily tell us which coal ash units are
sitting in groundwater, but it does tell us which coal ash impoundments are dangerously
close to groundwater. One could also look at this another way: Owners have the option of
meeting the standard by showing that there is never any groundwater contact, so it may
make sense to presume that owners who post notices of noncompliance have tried (and
failed) to show that there is never any groundwater contact. In other words, noncompliant
ponds presumably have some amount of groundwater contact.

Table 4 compares the prevalence of contamination at ash ponds based on their compliance
with the aquifer restriction. The table shows more contamination near ponds that are too
close to groundwater. This is particularly true for certain pollutants. Arsenic and
molybdenum, for example, are much less likely to be a problem if ponds are at least five feet
above groundwater.

Table 4: Unsafe groundwater at coal ash ponds that do or do not comply with the
Coal Ash Rule’s aquifer restriction

Arsenic Boron Cobalt Lithium Molybdenum Sulfate One or
more
é‘;;“"“a“t ponds 24% 37% 40% 41% 17% 40% 87%
iNe=ae PR 51% 48% 51% 54% 53% 48% 95%

ponds (126)

D. The Most Contaminated Sites in the Country

The levels of contamination at many sites are off the charts — hundreds of times higher than
what could be considered safe. For example, certain wells at the New Castle Generating
Station in Pennsylvania and the Allen Fossil Plant in Tennessee have more than 3.5 mg/L
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of arsenic — enough to cause cancer in one out of six people.® In order to show how bad
these problems can get, we tried to identify the sites with the most toxic groundwater. Our
methods for ranking the sites are explained in Appendix B. To very briefly summarize, we
created ranks based on the extent to which pollution — including all potentially unsafe
pollutants — exceeded safe levels.

It is important to note that this is only one way to rank sites against each other, and other
considerations might result in different rankings. For example, a ranking system that tried to
account for the volume of unsafe groundwater at a site might give more weight to the
massive Little Blue Run surface impoundment in Pennsylvania and West Virginia. Another
ranking system might focus on the likelihood of a specific kind of harm, such as fish
toxicity. Each hypothetical ranking system tries to answer a specific question. Our ranking
system tried to answer the question, “how bad is the groundwater?”

We should also note that our ranking system, by only looking at contamination in
downgradient wells if it exceeds the levels in corresponding upgradient wells, tends to
underemphasize sites with upgradient contamination. Some of these lower-ranked sites may
have severe contamination caused by onsite coal ash. For example, groundwater at NRG’s
Waukegan Station in Waukegan, Illinois has very high levels of arsenic (up to 21 mg/L),
boron (up to 35 mg/L), and other pollutants, but the contamination is greatest in wells that
are upgradient of the site’s two regulated coal ash ponds. The groundwater is likely being
affected by a large, unregulated coal ash landfill that is also upgradient of the ash ponds. But
the Waukegan site ranks low in our list because the wells downgradient of the regulated ash
ponds tend to show lower levels of contamination than the upgradient wells.

Lastly, it is important to note that the majority of the “ten most contaminated” coal ash sites
impact communities of color and/or low-income communities.** These communities are
unlikely to have the resources to test drinking water, are likely to be exposed to additional
environmental toxins, and often do not have adequate access to medical care and legal
resources to address the contamination.

Table 5 summarizes what we found, showing the pollutants that were present at unsafe
levels, and the degree to which each pollutant exceeds a safe level. More site-specific detail
is provided in the discussion that follows.
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Table 5: The Ten Most Contaminated Sites in the Country

Rank Site Pollutants Exceeding Safe Levels

Arsenic (x7), Beryllium (x138), Boron (x23), Cadmium (x124), Cobalt (x522),
I San Miguel Plant (TX)  Fluoride (x3), Lithium (x93), Mercury (x3), Radium 226+228 (x6), Selenium
(x8), Sulfate (x20), Thallium (x9)

Allen Steam Station Arsenic (x6), Beryllium (x6), Cadmium (x1), Cobalt (x532), Fluoride (xI),

2 (NC) Lithium (x12), Selenium (x7), Sulfate (x3), Thallium (xI)
Jim Bridger P Antimony (xI), Arsenic (x5), Boron (x6), Cadmium (x4), Cobalt (x96),

3 I;Iamr('véi'; ower Fluoride (x3), Lead (x5), Lithium (x170), Molybdenum (x12), Radium 226+228

(x2), Selenium (x116), Sulfate (x131), Thallium (xI3)

4 Naughton Power Plant  Arsenic (x5), Beryllium (x2), Boron (x1), Cobalt (x3), Lead (x1), Lithium
(WY) (x195), Radium 226+228 (x1), Selenium (x159), Sulfate (x65), Thallium (x|4)
New Castle . s

5 Generating Station '56\:;:::()(:;:;72)’ Boron (x3), Cobalt (x5), Lithium (x54), Molybdenum (x1),
(PA)

6 Allen Fossil Plant (TN)  Arsenic (x350), Boron (x2), Fluoride (xI), Lead (x4), Molybdenum (x9)
Brandywine Ash Arsenic (x5), Beryllium (x2), Boron (x16), Cobalt (x47), Lithium (x222),

7 Management Facility M ; 9 ¢
(MD) olybdenum (xI11), Selenium (x9), Sulfate (x10)

8 Hunter Power Plant Boron (x9), Cobalt (x26), Lithium (x228), Molybdenum (xI|), Radium
(uT) 226+228 (x2), Sulfate (x66)
R.D. Morrow, Sr. Arsenic (x3), Boron (x12), Lead (x1), Lithium (x193), Molybdenum (x171),

9 Generating Station )
(MS) Sulfate (x6), Thallium (xI)

: Antimony (x2), Arsenic (x2), Beryllium (x2), Boron (x4), Chromium (x3),
10 Ghent Generating Cobalt (x12), Lead (x3), Lithium (x154), Molybdenum (x16), Radium 226+228

Seation (KY) (x31), Sulfate (x3), Thallium (x2)

NOTE: The number that follows each pollutant is the ratio of the highest onsite average concentration of that pollutant to
the health-based thresholds that we identify in Table B1.

|. San Miguel Plant

The San Miguel Electric Plant, owned and operated by the San Miguel Electric Power
Cooperative, is located in Atacosa County, Texas, south of San Antonio. The owners
monitor three coal ash units pursuant to the Coal Ash Rule. The “Ash Pond” is actually a
pair of adjacent ash ponds that store bottom ash transport water and other wastes. The
“Equalization Pond” stores flue gas desulfurization (FGD) waste and treated sewage. The
“Ash Pile” is a temporary storage area for fly ash and FGD scrubber sludge; the owner
recently estimated that there were 130,000 cubic yards of coal ash in the ash pile area.®

The groundwater contamination at the San Miguel plant, and the effects of the plant on
neighboring ranchers, were discussed in detail in a recent Environmental Integrity Project
report about Texas coal ash sites.®® Some of the highest levels of onsite contamination are
found near the ash pile (for example, in wells SP-1 and SP-32). Yet contamination
downgradient of the ash ponds and the equalization pond is nearly as bad.®” The owners
have initiated assessment monitoring at the ash pond area and the equalization pond.®
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Table 6: Unsafe groundwater at San Miguel

Well with highest Mean concentration in
Safe level

Pollutant (unit ;
ollutant (units) average concentration that well

Arsenic (ug/L) SP-32 74 10
Beryllium (pg/L) SP-1 550 4
Boron (mg/L) EP-33 69 3
Cadmium (ug/L) SP-1 621 5
Cobalt (pg/L) SP-1 3,130 6
Fluoride (mg/L) SP-1 I 4
Lithium (pg/L) SP-32 3,703 40
Mercury (pg/L) AP-35 6 2
Radium (pCi/L) AP-35 29 5
Selenium (pg/L) SP-32 411 50
Sulfate (mg/L) SP-32 10,042 500
Thallium (pg/L) SP-1 19 2

Ash Pile

O

® %@ © i ® O O ai® ~O ‘< EP:38
AP31 Mw.3 AP-32 AP-33 PZ:5 AP-34 Ap.35: _AP-36
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2. G.G. Allen Steam Station

The Allen Steam Station, owned and operated by Duke Energy, is located in Belmont,
North Carolina on the banks of the Catawba River (Lake Wylie). Duke monitors
groundwater around three coal ash units at the site, the “Active Ash Basin,” the “Retired
Ash Basin,” and the “Retired Ash Basin Landfill.”* The highest levels of contamination are
found on the northern edge of the retired ash basin. Duke has initiated assessment
monitoring for all three units, and in December 2018, Duke acknowledged that the
groundwater exceeds groundwater protection standards for arsenic, beryllium, cadmium,
cobalt, lithium, and thallium.”

The coal ash at Allen is saturated with groundwater,”" yet Duke is planning to close the ash
units in place, leaving at least 13 million cubic yards of ash right where it sits today.”* Duke
cannot restore local groundwater and surface water quality unless it excavates the ash and
moves it to lined, dry storage, elevated above groundwater and away from the river.

Table 7: Unsafe groundwater at G.G. Allen Steam Station

Well with highest Mean concentration in

Pollutant (units) average concentration that well Safe level
Arsenic (pg/L) CCR-4SA 60 10
Beryllium (ug/L) CCR-4SA 25 4
Cadmium (pg/L) CCR-4SA 6 5
Cobalt (ug/L) CCR-4SA 3,190 6
Fluoride (mg/L) CCR-4SA 4.1 4
Lithium (ug/L) CCR-3D 485 40
Selenium (pg/L) CCR-4SA 337 50
Sulfate (mg/L) CCR-4SA 1,547 500
Thallium (pg/L) CCR-6S 2.6 2
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3. Jim Bridger Power Plant

The Jim Bridger Power Plant is located in Point of Rocks, Wyoming. The owner of the
plant, PacifiCorp, is a subsidiary of Berkshire Hathaway. PacifiCorp monitors the
groundwater around three coal ash units at the site, including a 234-acre landfill and two
unlined flue gas desulfurization (FGD) ponds with a combined surface area of roughly 350
acres.” In 2018, PacifiCorp acknowledged that onsite groundwater near FGD Pond 1
exceeds groundwater protection standards for arsenic, cadmium, cobalt, fluoride, lead,
lithium, molybdenum, radium, and selenium.” PacifiCorp is currently planning to leave all
of the onsite coal ash in place when it closes the disposal units.”

Table 8: Unsafe groundwater at Jim Bridger

Well with highest Mean concentration in

KB CLLS) average concentration that well Saieee

Arsenic (pg/L) 566-WA 54 10

Boron (mg/L) JB-N9-FX 17 3
Cadmium (pg/L) 566-WA 18 5
Cobalt (ug/L) WA-4 577 6
Fluoride (mg/L) WA-4 I 4
Lead (ug/L) JB-NI2-L 79 15
Lithium (ug/L) JB-NI11-L 6,788 40
Molybdenum (ug/L) JB-NI12-A 482 40
Radium (pCi/L) JB-N5-A 8 5
Selenium (pg/L) JB-N12-L 5,819 50
Sulfate (mg/L) JB-NII-L 65,288 500
Thallium (pg/L) JB-WL-4 25 2
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4. Naughton Power Plant

PacifiCorp’s Naughton Power Plant is located outside of Kemmerer, Wyoming. There are
six regulated coal ash units at the site, including two lined FGD ponds, two unlined FGD
ponds, and two unlined ash ponds. The six ponds have a combined surface area of roughly
400 acres.™

In 2018, PacifiCorp acknowledged that onsite groundwater near FGD Pond 1 exceeds
groundwater protection standards for lithium and selenium, and that groundwater near
FGD Pond 2 exceeds standards for cobalt, lithium, radium, and selenium.”” PacifiCorp is
planning to close all six ash ponds in place.

Table 9: Unsafe groundwater at Naughton

Well with highest Mean concentration in

Pollutant (units) average concentration that well Safé level
Arsenic (pg/L) SAP-6 53 10
Beryllium (pg/L) MW-8 7 4
Boron (mg/L) SAP-4 5 3
Cobalt (pg/L) NAP-2 20 6
Lead (pg/L) FGD 5-3 17 I5
Lithium (pg/L) B-6 9,675 40
Radium (pCi/L) FGD 5-8 7 5
Selenium (pg/L) MW-8 7,959 50
Sulfate (mg/L) HW-3 32,513 500
Thallium (pg/L) SAP-5 28 2
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5. New Castle Generating Station

The New Castle Generating Station in West Pittsburg, Pennsylvania is operated by NRG
Energy. The plant stopped burning coal in 2016. The site has one 57-acre coal ash landfill
and a smaller, 2-acre coal ash pond.” It appears that the landfill was built in stages, with a
certain amount of ash buried in an unlined pit before a second, lined landfill was
constructed on top.”

The highest levels of onsite contamination are found in wells downgradient of the landfill.
Monitoring data clearly show that the landfill should be in assessment monitoring. For
example, downgradient concentrations of boron and sulfate are much higher than
upgradient concentrations.® Yet it appears that NRG has not initiated assessment
monitoring. This is a violation of the Coal Ash Rule.

The landfill is almost certainly causing very high levels of groundwater contamination,
including arsenic that exceeds safe levels by more than 300-fold. NRG is currently planning
to close the landfill by leaving the ash in place,®' a reckless decision that will cause ongoing
pollution problems for generations.

Table 10: Unsafe groundwater at New Castle

Well with highest Mean concentration in

Pollutant (units) average concentration that well Safe level
Arsenic (pg/L) MP-12 3,724 10
Boron (mg/L) MP-10R 10 3
Cobalt (pg/L) MP-10R 27 6
Lithium (ug/L) MP-12 2,143 40

Molybdenum (pg/L) MP-15 49 40
Sulfate (mg/L) MP-12 2,217 500
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6. Allen Fossil Plant

The Tennessee Valley Authority’s Allen Fossil Plant, outside of Memphis, Tennessee,
stopped burning coal in 2018. There is still one regulated coal ash pond at the site, now
known as the “East Ash Disposal Area,” and an inactive ash pond that was dewatered in
1992. Groundwater contamination near both ash ponds was detailed in a 2013
Environmental Integrity Project report.®

Groundwater data show extremely high levels of arsenic in the shallow aquifer beneath the
East Ash Disposal Aquifer, particularly in well ALF-203, where the average arsenic
concentration 1s 350 times higher than the MCL. A recent report from the U.S. Geological
Survey revealed that this contaminated shallow groundwater is connected to the Memphis
Sand aquifer, Memphis’s drinking water source.®

The East Ash Disposal Area contains 2.3 million cubic yards of coal ash,* and is unlined.
TVA has failed to post location restriction documentation,® in violation of the Coal Ash
Rule, but the coal ash is presumably sitting in groundwater. TVA has been planning to close
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the ash pond in place.®® This would do nothing to restore groundwater quality, and will
instead guarantee chronic pollution problems for generations.

The unregulated, abandoned ash pond on the west side of the site is also presumably
contaminating groundwater (and McKellar Lake), though TVA and state regulators have
been ignoring that area for years.

TVA is now in the process of re-evaluating its closure plans, and deciding whether to
excavate the ash from both onsite ash ponds or leave the ash in place.?’

|
-

The Tennessee Valley Authority’s Allen Fossil Plant, outside of Memphis, TN, stopped burning coal in 2018. TVA is
deciding whether to excavate the ash or leave it in place.

Table | 1: Unsafe groundwater at Allen Fossil Plant

Well with highest Mean concentration in

Pollutant (units) average concentration that well Safe level
Arsenic (pg/L) ALF-203 3,500 10
Boron (mg/L) ALF-205 7 3
Fluoride (mg/L) ALF-203 5 4

Lead (ug/L) ALF-203 54 I5

Molybdenum (ug/L) ALF-202 346 40
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7. Brandywine Landfill

The Brandywine Ash Management Facility in Brandywine, Maryland is a 217-acre, largely
unlined coal ash landfill operated by GenOn (a subsidiary of NRG).*® The landfill has been
accepting coal ash from three local coal plants since the early 1970s, and now contains
nearly 8 million tons of ash.® The Brandywine landfill has contaminated local groundwater,
including groundwater within a geologic stratum that is supposed to block the migration of
contaminants to a deeper aquifer used for drinking water.” The landfill is also
contaminating local surface water through baseflow (contaminated groundwater flowing
into streams),” discrete surface water discharges from onsite leachate collection systems,”
and the physical erosion of ash into streams.*®> Boron in baseflow is 3,000 times higher than
the level that is safe for aquatic life,” and instream toxicity testing shows that coal ash
contamination is making local streams toxic.”
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Table 12: Unsafe groundwater at Brandywine

Well with highest Mean concentration in

Safe level

Pollutant (units) average concentration that well

Arsenic (pg/L) B39 53 10
Beryllium (pg/L) B39 6 4
Boron (mg/L) Bl6 49 3
Cobalt (ug/L) B37 282 6
Lithium (ug/L) B38 8,878 40
Molybdenum (pg/L) B38 4,423 40
Selenium (pg/L) B27 448 50
Sulfate (mg/L) Blé 5,076 500

Ash Management

Landfill
Phase Il

8. Hunter Power Plant

PacifiCorp’s Hunter Power Plant is located near Castle Dale, Utah. The only regulated coal
ash unit at the site is a 340-acre landfill.”® The risk assessment for EPA’s 2015 Coal Ash
Rule described the Hunter site as having two coal ash units — a 280-acre landfill and a 104-
acre surface impoundment.®” It is unclear whether these two units are both within the
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footprint of the regulated landfill. If the former impoundment was outside of the landfill
area and closed in place, then it is another, separate source of contamination.

Groundwater contamination is generally more severe at the downgradient, northeastern
corner of the landfill. However, the purportedly upgradient wells also show elevated levels
of coal ash indicators. In well ELF-2, for example, the mean boron concentration is 3.3
mg/L, and the mean selenium concentration is 0.433 mg/L. This well (and the other
upgradient wells) are located right on the edge of the landfill, and may be affected by
contamination from the landfill, or from a different, upgradient coal ash source. In any case,
the downgradient groundwater has even higher levels of coal ash pollutants, which shows
that the landfill is an active source of contamination.

PacifiCorp has acknowledged that cobalt, lithium and molybdenum all exceed groundwater
protection standards at the site.”®

Table 13: Unsafe groundwater at Hunter

Pollutant (units) Well with highesto: Mean concentration in Safe level
average concentration that well
Boron (mg/L) ELF-8 28 3
Cobalt (pg/L) ELF-8 157 6
Lithium (ug/L) ELF-6 9,131 40
Molybdenum (pg/L) ELF-8 426 40
Radium (pCi/L) ELF-6 I 5
Sulfate (mg/L) ELF-3 33,000 500
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9. R.D. Morrow, Sr. Generating Station

The Morrow Generating Station, also known as “Plant Morrow,” is owned by Cooperative
Energy and located near Purvis, Mississippi. Cooperative Energy is currently in the process
of converting the plant from coal to natural gas. There are three regulated and monitored
coal ash units at the site — a 72-acre landfill and a pair of smaller (2 acres total) unlined ash
ponds. Onsite groundwater is most contaminated near the landfill, particularly in well MW-
5, on the western edge of the landfill. It is not clear whether Cooperative Energy has
initiated assessment monitoring at the site.

Table 14: Unsafe groundwater at R.D. Morrow

Well with highest Mean concentration in

Safe level

Pollutant (units -
. (units) average concentration that well

Arsenic (ug/L) MWI-2 30 10
Boron (mg/L) MW-5 37 3
Lead (ug/L) MW-3 22 I5
Lithium (ug/L) MW-5 7,728 40
Molybdenum (ug/L) MW-5 6,821 40
Sulfate (mg/L) MW-5 2,943 500
Thallium (pg/L) MW-5 3 2
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|0. Ghent Generating Station

The Ghent station near Ghent, Kentucky is operated by Kentucky Ultilities, a subsidiary of
PPL Corporation. There are six regulated coal ash units at the site.” Four of these units are
clustered on the south bank of the Ohio River and monitored with a single, multi-unit well
network. These are Ash Treatment Basin #1, the Gypsum Stack, the Reclaim Pond, and the
Secondary Pond, the four units have a combined surface area of roughly 220 acres. Another
ash pond, the 146-acre Ash Treatment Basin #2, is located south of the first four units and
monitored separately. There is also a 426-acre ash landfill south of Ash Treatment Basin #2.

All three well networks show evidence of leakage. Kentucky Ultilities has initiated
assessment monitoring at the ash ponds, and has acknowledged that the groundwater
exceeds groundwater protection standards. However, it does not appear that Kentucky
Utilities has initiated assessment monitoring at the landfill, despite the fact that boron
concentrations in downgradient wells are plainly elevated above background. This is a
violation of the Coal Ash Rule. Kentucky Utilities must conduct assessment monitoring at
the landfill, and take action to restore groundwater quality.

The ash ponds at the site are unlined, and Ash Treatment Basin #2 is in direct contact with
groundwater.'” Kentucky Utilities is planning to leave all of the coal ash in place when
these units are closed. This i1s problematic, particularly for Ash Treatment Basin #2.
Leaving ash in that basin, waterlogged, will virtually guarantee ongoing groundwater
pollution for generations to come. The only responsible and environmentally protective way
to close this ash pond is to excavate the ash and move it to a lined, dry landfill.

Table 15: Unsafe groundwater at Ghent

Pollutant (units) Well with highest.: Mean concentration in Safe level
average concentration that well
Antimony (ug/L) MW-117 9 6
Arsenic (pg/L) MW-I131 25 10
Beryllium (pg/L) MW-131 8 4
Boron (mg/L) MW-106 13 3
Chromium (pg/L) MW-131 327 100
Cobalt (ug/L) MW-131 74 6
Lead (ug/L) MW-121 49 I5
Lithium (ug/L) MW-117 6,167 40
Molybdenum (ug/L) MW-128 659 40
Radium (pCi/L) MW-117 157 5
Sulfate (mg/L) MW-106 1,350 500
Thallium (pg/L) MW-118 3 2
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E. Discussion

|. Flaws in the Coal Ash Rule and in the Groundwater Reports

The 2015 Coal Ash Rule suffered from a number of critical weaknesses, some of which the
Environmental Integrity Project, Earthjustice and others successfully challenged. For
example, the original rule waived most requirements — including groundwater monitoring
requirements — when owners committed to closing impoundments by April, 2018. This was
in effect an exemption or loophole for ‘early closure’ ash ponds. After being challenged in
federal court, EPA voluntarily rescinded that loophole. The 2015 Rule also failed to include
boron in the list of assessment monitoring pollutants (which, when elevated, can trigger
corrective action), despite the fact that boron was one of the leading risk drivers in EPA’s
risk assessment, with significant risks to both humans and aquatic life. Environmental
organizations challenged that omission, and EPA agreed to revisit the issue. In 2018, EPA
proposed to add boron to Appendix IV.
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Another problem with the 2015 Coal Ash Rule was that it allowed unlined surface
impoundments to remain open until they showed statistically significant evidence of
contamination. In 2018, the U.S. Court of Appeals for the D.C. Circuit found that unlined
impoundments are inherently dangerous, and ruled that they should all be closed.'™

Despite these successes, the Coal Ash Rule continues to suffer from critical weaknesses that
affect the interpretation of groundwater monitoring data. In addition, the ways in which
power companies have implemented the Coal Ash Rule make interpreting the groundwater
data more complicated.

Unmonitored coal ash dumps

Perhaps the single most important gap in the Coal Ash Rule is the fact that it only applies to
some coal ash dumps at each site. Specifically, the requirements of the rule only apply to
coal ash landfills that continued to receive coal ash after October, 2015, and to coal ash
ponds that “still contain[ed] both CCR [coal ash] and liquids on or after” October, 2015.
The requirements of the rule do not apply to older, inactive landfills and ash ponds. Most
coal plants have a mix of coal ash dumps that fall on either side of that divide, meaning
some are regulated and monitored, and some are not.

By ignoring a large subset of coal ash dumps, the Coal Ash Rule will allow some
groundwater contamination to continue indefinitely. This makes the restoration of
groundwater quality at most sites very difficult or impossible to achieve.

For example, Luminant monitors the groundwater around one coal ash landfill at its
Sandow Steam Electric Station in Rockdale, Texas, about an hour northeast of Austin.'”
Yet there appear to be several onsite coal ash disposal areas. In its 2014 Risk Assessment for
the Coal Ash Rule, EPA identified six distinct coal ash dumps at Sandow, including one
surface impoundment and five landfills.'® Some or all of these older ash dumps were
probably closed in place, and they are likely to be current and future sources of
contamination.

The Reid Gardner Generating Station in Moapa, Nevada provides another graphic example
of this problem. According to its Coal Ash Rule compliance website, the owner of Reid
Gardner — NV Energy — believes that one landfill and six impoundments are covered by the
Rule. The regulated ash ponds are named B1, B2, B3, E1, M1, and M2. So far, NV Energy
has only posted groundwater monitoring information for the landfill and two of the
impoundments (M1 and M2), with a total of seventeen monitoring wells. In all three cases,
NV Energy has observed higher levels of contamination in upgradient wells and claimed
that the groundwater contamination is coming from something else. NV Energy has not
posted any data for the Appendix IV constituents, as required by the rule, so we have no
information about onsite concentrations of arsenic, cobalt, lithium, and other toxic Coal
Ash Rule pollutants.

Based on everything described above, one might conclude that coal ash from Reid Gardner
is not contaminating groundwater. Yet Reid Gardner is one of EPA’s “damage cases” and
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its multiple coal ash dumps have caused groundwater contamination, surface water
contamination, and other “offsite impacts.”'* This is consistent with the Environmental
Integrity Project’s Ashtracker database (ashtracker.org), which reveals dramatically elevated
levels of several coal ash constituents, including:

e Arsenic concentrations as high as 997 ug/L, nearly 100 times higher than the MCL
for arsenic (10 pg/L);

e Boron concentrations as high as 545 mg/L, more than 100 times higher than the
EPA Child Health Advisory of 3 mg/L;

e Cadmium concentrations as high as 560 ug/L, more than 100 times higher than the
MCL for cadmium (5 pg/L);

e Selenium concentrations as high as 3.5 mg/L, 70 times higher than the selenium
MCL (0.05 mg/L).

NV Energy’s reporting under the Coal Ash Rule is just a partial snapshot of the site. So far,
the company has posted groundwater data for just seventeen wells. Yet we know that there
have been over 120 groundwater monitoring wells at the site in recent years. In addition,
EPA’s Risk Assessment identified three ash ponds not monitored under the CCR Rule.
These may have been excavated and closed, but any contamination caused by these ash
dumps could persist onsite.

In order to successfully restore groundwater quality and protect public health, coal ash
regulations must address all sources of coal ash pollutants at every site.

Upgradient wells contaminated by coal ash

The coal ash rule requires that groundwater monitoring networks “accurately represent the
quality of background groundwater that has not been affected by leakage from a CCR
unit.”!% Many coal plant owners have ignored this requirement, and many ‘upgradient’
wells are affected by leakage from a coal ash unit. For example:

e At the Sandow and Reid Gardner sites described above, there appear to be multiple
unregulated coal ash dumps at each site, and the ‘upgradient’ wells (upgradient of the
regulated, monitored coal ash dumps) often show more contamination than the
downgradient wells. As a result, there is very little statistical evidence of
contamination from the regulated dumps, even though they may very well be
leaking. The contamination in upgradient wells is likely to be coming from
unregulated coal ash dumps. In short, although the groundwater at Sandow and Reid
Gardner has unsafe levels of coal ash constituents, almost certainly caused by onsite
coal ash, the owners of these two sites may never have to restore groundwater
quality.

e In other cases, the purportedly ‘upgradient’ wells are not upgradient at all. At
Georgia Power’s Plant Bowen, near Euharlee, Georgia, 50 miles northwest of
Atlanta, several wells on the southwest corner of the onsite ash pond complex have
been designated ‘upgradient’'® even though (a) Georgia Power concedes that there is
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“a component of [groundwater] flow to the southwest” in that area,'”” and (b) some
of these wells show signs of coal ash contamination, including high boron and sulfate
concentrations. To be fair, it appears that Georgia Power is aware of this problem
and may be seeking to correct it. But the first annual report treats these wells as
upgradient, and this is unfortunately an example of a common problem.

e In some cases we see both problems. For example, the Will County Generating
Station in Romeoville, IL has two regulated coal ash ponds.'® But there are also two
unregulated ash ponds immediately north of the two regulated ponds.'” The owner
stopped using the unregulated ponds before the Coal Ash Rule came into effect, but
they still contain coal ash. In addition, one of the two ‘upgradient’ wells at Will
County was installed in several feet of coal ash fill.!"* And the two ‘upgradient’ wells
may not be upgradient at all — they are installed just feet from the edge of the
regulated ash ponds, and groundwater may be flowing radially (in all directions)
away from the ash ponds.'"! The two ‘upgradient’ wells generally have higher
concentrations of boron and sulfate than the downgradient wells, which could be
used to argue that the downgradient wells are not being contaminated by the
regulated ash ponds. In reality, however, the data are perfectly consistent with
contamination coming from all three sources—ash fill, unregulated ash ponds, and
regulated ash ponds. In any case, it is clear that the groundwater at Will County has
unsafe levels of coal ash constituents from one or more of these sources.

In short, purportedly ‘upgradient’ wells are often impacted by onsite coal ash. If we had
included upgradient wells in our analysis, then the number of sites showing unsafe levels of
one or more constituents of coal ash would be even higher: 96 percent of sites have unsafe
levels of coal ash constituents in up- or downgradient wells.
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Upgradient and Downgradient Well lllustration

Upgradient wells (background wells) are meant to test

groundwater quality before it passes under a coal ash Downgradient wells monitor the
dump. They are similar to upstream wells, in a groundwater after it passes under or
groundwater sense. In reality, many upgradient wells through an ash dump.

show contamination from other nearby coal ash dumps,

which are often unregulated.

Coal Ash Dump

» Groundwater» b b

Inadequate water quality tests

In some cases, coal plant owners are not using sufficient laboratory methods. If a test cannot
detect a concentration as low as the groundwater protection standard, then it cannot provide
any assurance that the groundwater is ‘safe.” For example, at the Cholla Power Plant in
Joseph City, Arizona, lithium is frequently reported as undetected (“ND” or
“nondetect”).!? The laboratory reports do not provide a method detection limit, but do
show a reporting limit of 0.2 mg/L.""* The monitoring results must be treated as “less than
0.2 mg/L.” Lithium is unsafe at concentrations of more than 0.04 mg/L. Lithium
concentrations of “less than 0.2 mg/L” could be above or below that threshold. When
averaging data, we assume that nondetects are present at one-half of the detection limit, or,
when the detection limit is not provided, one-half of the reporting limit. In this case, our
algorithm assumes a lithium concentration of 0.1 mg/L. This shows up as ‘unsafe’ in our
analysis. In truth, we really don’t know what the lithium concentration is, or whether it is
safe or unsafe. But the uncertainty is due to the owner’s failure to use appropriate test
methods, and so we err on the side of caution.

Multiple plants are using detection limits or reporting limits that far exceed the safe levels of
harmful coal ash contaminants. This practice must stop.