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Groundwater monitoring

A An elaborate network of monitoring wells track groundwater conditions nea
basins.

AScientific studies demonstrate as
water wells, and we have been proactive in addressing potential issues.

AWedve conducted thorough groundwa
coal ash law.

A The federal coal ash rule also requires separate monitoring immediately ar
basins and is intended to identify the ash basins that utilities should close.

A Results do not impact our plans, since we ar il
already closing basins and are well down the aly
planning path. |

A Results inform corrective action steps.




Federal EPA Maximum

North Carolina

Parameter Contaminant Level (MCL) 2L Groundwater Standard
Arsenic 10 ug/L 10 ug/L
Antimony 6 ug/L 1 ug/L
Cadmium 2 ug/L 2 ug/L
Chromium 100 ug/L 10 ug/L
Lead 15 ug/L 15 ug/L
Mercury 2 ug/L 1 ug/L
Selenium 50 ug/L 20 ug/L
Thallium 2 ug/L 0.2 ug/L (IMAC)
Iron 300 ug/L 300 ug/L
Manganese 50 ug/L 50 ug/L
pH 6.5-8.5 6.5-8.5
Sulfate 250 mg/L 250 mg/L
TDS 500 mg/L 500 mg/L
Zinc 5 mg/L 1 mg/L
Boron no MCL or SMCL 700 ug/L
Cobalt no MCL or SMCL 1 ug/L (IMAC)
Hex Chrome no MCL or SMCL no 2L standard
Sodium no MCL or SMCL no 2L standard
Vanadium no MCL or SMCL 0.3 ug/L (IMAC)

EPA vs. NC standards

State 2015 Ado n
0.07 ppb hexavalent chromium
0.30 ppb vanadium

State agencies lifted that guidance
about a year later after more study.

The same quality of drinking water t
serves millions of Americans daily ir
their public water systems would ha
triggered Ado no
coming from a private well near an «
basin at the time.

Few other N.C. wells had been teste
for these substances.



How do you know?

AThe same el ements that triggered
found naturally at elevated levels in regilsaatl groundwater. The
prevalence of certain elements varies with geology (Piedmont vs. Coaste

ANe i g h bresulste consstert with background testinglaesiase by
various agencies (e.g., NCDEQ
USGSUNC, Duke, etc.) -~

ANe i g h bresulsl6 noteghib
indicators of potential coal ash W
influence. |




How do you know?

A Groundwatéiow is away from neighbors and toward adjacbatli@ater
A Testing in those rivers and lakes confirms water qualggfeemains

ANe i g h b arisupgradiemcatisns, and the substaobmsncern often
increase with depindicating natural occurrence from geology.
A Coalash contaminants are dissolved in water with no measurable increase in’

as compared to othebstancesthato ul d t end t o fisi nko
denser saltwater

A Theinstalled monitoring wells are located betivéasins amaghy potential
receptor, including off site wells. If there was an impact at greater depth, then
bedrock wells woaépture thiafluence.

A Computenodeling indicates that flow is expected to continue moving aws
neighbors in the future.



How do you know?

A US Geological Survey soil data show these elements occur naturally, regardless c
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How do you know?

A NC Department of Environmental Quality data show these elements occur natural
state. Background testing of wells in the same geologic area but far from ash basi
results similar to plant neighborsado
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How do you know?

A A Duke University study demonstrates hexavalent chromium is naturally occurring
groundwater and does not originate from ash basins.

HEXAVALENT CHROMIUM IS WIDESPREAD IN N.C.
WELLS BUT NOT LINKED TO COAL ASH

October 26, 2016
Contact: Tim Lucas 919/613-8084 tdiucas@duke.edu

Mote: Avner Vengosh is available for additional comment at (919) 491-6792 or
vengosh@duke edu.

DURHAM, N.C. — Hexavalent chromium, a carcinogen made famous by the movie Enin
Brockovich, is far more abundant in drinking water wells in Morth Carolina than previously
thought, a new Duke University study finds.

The contamination doesn't, however, stem from leaking coal ash ponds as many people
feared after state officials tested wells near coal plants last year and detected potentially
hammful levels of hexavalent chromium in the water.

Instead, it's caused by the natural leaching of mostly volcanic rocks in aquifers across the
Piedmont regicn.

“About 90 percent of the wells we sampled had detectable levels of hexavalent chromium,
and in many cases the contamination is well above recommended levels for safe drinking
water. But our analysis clearly shows it is derived from natural sources, not coal ash,” said
Avner Vengosh, professor of geochemistry and water quality at Duke's Nicholas School of
the Environment.

“This doesn't mean it poses less of a threat,™ Vengosh stressed. “if anything, because the

contamination stems from water-rock interactions that are commeon across the Piedmont

region, people in @ much larger geographic area may be at risk. This is not limited only to

wells near coal ash ponds. 13



How do you know?

Groundwater flow is
determined by monitorin
well data (elevations an
levels of constituents.)

<l

It is not determined by
modeling. Modeling is a
tool that helps predict
future conditions based
past data under various

scenarios.

LEGEND

AREA OF IN GROL
ABOVE NC2L (SEE NOTE 5)
AREAOF TION IN GROL ABOVE NC2L
POTENTIALLY ATTRIBUTABLE TO THE COAL PILE (SEE NOTE &)

e ASH BASIN WASTE BOUNDARY
W— APPROXIMATE LANDFILL WASTE BOUNDARY
<@ GENERALIZED GROUNDWATER FLOW DIRECTION e T ) SETmE—

[l WATER SUPPLY WELL LOCATION T SR
B e i maas m——

14



How do you know?

A Boron, a leading coal ash indicator, is clearly originating from ash basins. #Heweue
present at el evated | evels in neighb
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