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Coal Combustion Waste Damage Cases

Out of Control:

EXECUTIVE SUMMARY

Coalfired power plants generate nearly 140 million tons of fly ash, scrubber sludge, and other combustion
wasteseveryyedarThese wastes contain some of the earthos
cadmium, lead, selenium, and other toxi@alsétat can cause cancer and neurological hatmmanand

poison fish. This report brings to light 3bal combustion wastées that are known to have contaminated
groundwater, wetlands, creeks, or rivers in 14 states: Delaware, Florida, Iliihais, Maryland, Michigan,
Montana, Nevada, New Mexico, North Carolina, South Carolina, Tennessee, Pennsylvania, and West Virginia
The data presented below and in the attached report were compiled from monitoring data and other
information irthe filesof state agencies.

At 15 of the 31 sites, contamination has already migratedhaffpower plant property (oféite)at levels

that exceed drinking water or surface water quality standards. The remaining 16 show evidence of severe
onsitepollution (se@able 1and Summaly Becauseff-site monitoring data at 14 of these 16 sites were

not available, damage may be more severe and widespread than indicated in this report.

Based on similar criterihe United States Environmental Protection Agency @sRéfehdy identified 71
coal combustion wasemage cases, 23 of which are known to have caafesitecontaminatioh.The 31
new damage cases identified in this regmihg the total number of damaged sites to more than 100, with
still more to be westigated.

The damagéd sitesinclude several high hazard ash ponds, butrextdimited tahe type of impoundments

thatr ecei ved so much attention after the disastrous
the end of 2008. No fewethan11 of thecontaminated sitatocumented in this report involvecatied

odry landfills, 6 and two involve oO0structural fil!/l
are these damage incidents confined to the remote past, as monitoring at many sites shovesrthmeticon

has actuallyincreasedvithin the last several years, and 25 of the 31 facilities are still active disposalsites.
addition, at several sites, the dumping was initiated within the last two decades

This kind of damage could easily have bpesvented with sensible safeguasigh aphasing out leak

prone ash ponds and requiring the use of synthetic liners and leachate collection ¥gst@tredibly, ash

and other coal combustion wastes are not subject to any federal regulation®ATgrerkised to close this
loophole by proposing new standards before the end of 2009. InstkeE PASd s draft rul e i
Office of Management and Budget, where an avalanche of |a@tdyiope it will stay buried.

But the data are overwhelnginthese unregulated sites present a clear and present danger to public health
and the environment. If law and science are to guide our most important environmental decisions, as EPA
Administrator Lisa Jackdmaspromised, we need to regulate theseaas before damage to health and

water becomes even more severe and widespread
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Persistent and Deadly Pollutants

Many of the pollutants found in the waters underneath or adjacent to these sites are carcinogens, neurotoxins,
or are deadly to fish and otheaxquatic life. Arsenic, a potent human carcinogen, has beenifoexcess of

MCLs or water quality criteret 21 of the 31 sites, at levels as highlstb timeghe federal drinking water

standard (see Table 1). Arsenic causes multiple forms of ¢adceling cancer of the liver, kidney, lung,

bladder, and skift. Lead, a deadly neurotoxin that can damage the central nervous system, especially in
young children, was found @ssites at up td.0 times the federal safe levelSelenium, a chemical ddpdo

fish at very low levels, is foumdexcess of MCLs or water quality critexi& sites, exceeding federal water

quality criteria at one WdsVirginia stream by more than Stines.

While it is unlikely that humans have actually been exposed aétidighest levelst most of the sites

identified in this studyhe EPA has indicated that ash dumps significantly increase risks to both people and
wil dlife. For example, EPAG6s 2007 risk @tamessmen
wet ash ponds could get cancer du@timking water contaminated walnsenic¢v This represents a risk

2000 times the EPAOG6s regul atory goal

The data also show extremely high levels of other contaminants, such as sulfates and boron.eHigh sulfat
concentrations make water undrinkable, and an EPA health advisory warns that ingestion of boron above 3
milligrams per liter can sicken small children. Sulfate levels at some sites &4 tupésthe EPA s
o0secondaryd st an d ahilabsronfconcentiatiohavelbéen ganyimdseErP, A0ws h e a |
advisory. The utility industry has suggested that because the federal government has not identified sulfates ol
boron as opri maryo fpreurdoses aiidentidying desjeecgsesd iesedistinctions u n t
offer little comfort to citizens like the members of a Moose Lodge in Montana made sick by drinking water
laced with lmron from the Colstrip ash pit.

Off-siteDamagePollutedsroundwater

Monitoring data foi8 of thedisposafacilitiesidentified in this report show significant pollutias migrated

off-site into the underlying aquifer in excess of M@itthe followingcoal ash dump sites contaminated
groundwaterhas traveledoeyond site boundaries: Big BeBthtion(Floida), GibsorPower Planfindiana),

Karn and WeadoclGenerating FacilityMichigan), Colstripower PlanfMontana), Swift Credlkandfill

(North Carolina), Reid Gardn&enerating FacilityNevada), Oriof s P hi | | i ({@Pennsipvamieg and P| a1
Trans Asl nc . 6 s C(Tanmesseepaldral df the other sites with limited data may also have polluted
groundwater moving ofite.

Fourof these facilitied Colstrip, Gibson, Phillips, and TransfAgbolluted drinking watewellsat levels

above healtradvisories and drinking water standards for boron (Gibson and Colstepyjanese (Gibson),

mercury (Trans Askhlfate (Colstrip), and total dissolved solids (Colstrip and Philipsjamination from

the Colstrip site sickened people, forced thewk of the drinking water well at a nearby Moose Lodge, and
triggered a $25 million settlement with affectegsidents. At the Gibson site in Indiana, Duke Energy is
supplying bottled water to residents of East Mt. Cari@ehtamination of several mupéd drinking supply
wells from ash at the Phillips site ruined reside
every year for several year s, LadlydeaftoerTamrsdshdtdndfis ur e
Tennessee, r@ew water supply was piped to a resident after mercury levels in her well were measured at

more than 5 ties the drinking water standard.
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Off-sitegroundwater downgradient ef additional ash sites have exceededmarydrinking water
standards for thallim (Big Bend), arsera(n/Weadock,Swift Creekand Reid Gardner) and lead (Swift
Creek). Exceedances can be severe:gittarsenic levels in aglontaminated groundwateearthe Reid
GardnerGenerating Facility wermeasured at 31 times the EPA#img water standard.

Off-siteDamagePollutedSurface Water

At least8 coal ash dumps cited in this report polluted wetlands, ¢aaeksivers. According to publicly
available monitoring dategff-sitecontaminant levels &tsites were above federal or state water quality
criteria: Indian Rivd?ower Plan{Delaware), Brandywin@oal Ash Landfi(Maryland), Four CornelPower
Plant(New Mexich, SewardGenerating StatiofPennsylvania)yateree Station (South Carolin®)itchell
Generating Station (West Virginiand John Amd2ower PlanfWest Virginig.

For example, grawdwater from the Brandywine LandfillMaryland discharges to adjacent Mataponi Creek

and cadmium levels frequently exceed threshestiblishedo protect aquatic life.An ontsitewell at the

landfill recorded cadmium concentrations up to 100 times the drinking water staAt#nd.Four Corners

Power Plant, &ron and selenium concentrations downstream frqphtaent 6 s coal ash pond:
than upstream levels ahehd concentrations are almost 50 tirfee®ls estalished to protect aquatic life.

The John Amasd Mitchelplants in West Virginia discharge large quantities of selenium into Little Scary
Creekand Conner Rurespectively, antheX at e has i dentified both as of
Selenium levels in eastneamwere more than 6 times the level the EPA has deterisisefg for aquatic

life. Toxic selenium in fish taken from @oiun average@bove 3 times the fistissue limihe EPA has

proposed, while selenium concentratiofishirironLittle Scary Creek egeded the proposed limit by a

factor of 7. Fish from both streams exceeded the West Virginia advisory for fish consumption.

From the Karn Weadock ash disgl site in Michiganr@gundwatetheavily laden with arsenic flows

Saginaw Bayat a level that conthiuted to the designation of part of Lake Hurormas o |l nt er nat i on
Concern. o Dat a i ndi c a alsfounthiadrandge frgprh thd Vatered sgte inoSbutha r s e
Carolina, as documentedan-sitegroundwater wells and arseniefilled catfish in the adjacent Wateree

River.

OnsiteDamagePollutedsroundwater

At least B of these sites repodn-site groundwatecontaminatiothat exceeds one or more primary
drinkng water criteria Concentrations of toxic pollution at many of these sites are shockingly high.
Groundwater monitoring data show that pollutant concentrations have exceeded feuheaay drinking
water standarddy a factor of 10 or more at the following sitdsidian River (arsenic, 145 times); Seminole
Generating Station (arsenic, 19 tim& Bendtation(arsenic, 11 times); SewaBknerating Station
(antimony, 17 times); Brandywirendfill(cadmium, 10Gmes); Karn Weadodkenerating Facilityarsenic,
100 times)Sutton Steam Plant (arsenic, 29 timae®;Steam Plant (arsenic, 44 timBsjews Creek (nitrate,
16 times); Reid Gardner (arsenic, 73 times); Seward Generating Station (turbidity, 15-&me¥glley
Landfill(arsenic, 36 times); Hunl®awer Station(arsenic, 12 times); Wateré&ation(arsenic, 18 times)
Grainger Generating Station (arsenic, 92 times); and #&ahd.andfill (arsenic, 27 times)

The Electric Power Research Ins(itlie R1 ) and some state agencifbes stu
because it passes the EPA®6s Toxi ciButthe NagonatReseargh Ch a
Council (NRC) warned in a 2006 report that the TCLP leach testtwasaccurate method for measuring

the leaching potential for toxic metals from coal ash, because it does not accurately reflect how ash degrades
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in the natural environmehtThe very high concentrations of toxic metals in the groundwater underneath and
around these ash sitelearly showhat the NRC was righReliance on a faulty leach test ignores the ample
evidence of poison in waters near all the ash sites described in this report.

Damage at Structural Fill SiR=use or Dumpsites in Disguise?

Evey year, aboutl1.5 million tons of coal ash gptaced in structural fills suchraghway embankments or

building foundatiomr&.Because this oOreused6 is subject to Ilitt
fills may be little more than dusiges in disguise. Two structural fills identified in thisistirlycky Acres in

lllinois and Swift Creek in North Carolinahave polluted groundwater. At the Swift Creek fill, oozing

arsenic contaminated aff-siteaquifer. Both cases illustrate thgortance of setting standards to ensure

that recyclingf ash is done responsildnd not used as a loophole ftire back door disposal of material

that is hazardous when mismanaged.

StateCompliance Orders and Cleanup Actions

State enforcement actions to obtain cleamtigeveral of the contaminated siteake it obvious that these
sites belong on t he EP Atatsagdncies haveadquirpdrcleanup acticshsaoma g e ¢
begun enforcement actions to obtain remediattdi sitesdescribed in this report. For example:

e Consumers Power installed a slurry wall to prevent fuatbenic leaking froihe Karn Weadock
landfill;

e The Maryland Attorney Generalotified Mirant MidAtlantic of its intent to sue for discharges
pollutantdrom the Brandywine ash dump;

e States have required corrective action at the Big Bend and Stanton facilities in Floridd, the Rei
Gardner site in Nevadahe Swift Creek Structural Fill in North Carolina, and the Seward Plant in
Pennsylvania.

Many of these state actions weaken however, years after the damage was dorf. severakites,
pollution wasllowed to continue for decades after it was discoverealstly, despite monitoring data that
indicate pervasive contamination, our filaeemvas unable to identify any significant state response at
many of the sites.

The Communities at RigkCase for Environmental Justice

Lowincome communities shoulder a disproportionate share of the health risks from disposal of coal combustio
waste. Of the 31 sites in this repp&2 are in communities thave afamily poverty rateabove the

national mediari Similar high poverty rates are found in 118 of the 120 gmaducing counties, where

coal combustion wastes increasingly are being disposadined, underegulated mines, often in dat

contact with groundwater.

According to the EPAO6s risk assessment, residents
getting cancefrom drinking water contaminated by arsetiiey also hve increasedisk of damage to the

liver, kidney, lungs andlagr organs as a result of exposuoetoxic metals like cadmium, cobalt, lead, and

other pollutants at concentrations far above levels that are considereddafeommunity, rich or poor,

shaild be asked to shoulder these highly elevated health risks, particularly when safer disposal methods,
proven to reduce the release of harmful contaminants, can be readily mandated by EPA.
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Conclusionh@& Tip of the Iceberg

The 31sites described in thisport represent only a fraction of the contaminated coal ashcsitemntly
leaking poisogsinto streams, rivers, aquifers and wetlatimisughout the ited Sates If one considers that
over 1000 d a ma g e awe heereidentified, thislone represents about 15% tife coalfired power

plants presently operating in thenlted Sates Yet EPA has acknowledb#hat most coal ash ponds and a
significant portion of coal ash landfdie unlinedor inadequately lineddnd unmonitore¥l.Consequently,

at hundreds of coal combustion watisposal sitewherethere is greatrisk that dangerous pollutants are
migrating from the ash to the underlying groundwalere is no monitoring tradk this movement. EPA has
conceded thamore contamated sites are likely to exit.The agency, however, has never attempted to
systematicallpssesthe thousands of coal ash disposakdibcated across the nation.

While the catastrophic spill at TWWAdamag&Kthatqpa dasion pl
can wreak, there are hundreds of leaking sites throughout the United States where the damage is deadly, but
far less conspicuous. Widespreadproblem needs an immediate national soluiiom the form of

federally enforceablestandards that protect every community near coal ash dumpsites. Water sources
contaminated by coal ash may eventually be cleaned up, but only at great exquesheeer long periods of

time. Injury to human health or wildlife, however, cannot alwagvéesed. Thevidence i®verwhelming

il these 31 sites sound a clear warning that the EPA must heed before more damage is done.

iLut her , Linda. OManaging Coal C o mb u sGongessiondld&restaech $eiCeW) : (S
(Jan. 12, 2010).

iy.S. Envtl. Prot. Agency, Coal Combustion Waste Damage Case Assessments, ddg a@5 Fed. Reg. 816, 869 n.

78&80 (Jan. 6, 2010).

it EPA, Integrated Risk Information System (IRIS), Arsenic (CASB®3{2)440
http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showQuickView&substance_nmbr=0278.

v U.S. Envtl. Prot. Agency, Human and Ecological Risk Ass#ssasi@ombustion Wastes (released as part of a Notice of

Data Availability) (Aug. 6, 2007) (draft).

VEl ectric Power Research Institute, 0Coal As h: Character.i
available at http://www.whiehouse.gov/omb/oira_2050_meetings/.

vi National Research Counblanaging Coal Combustion Residues in Min€2006), available at
http://www.nap.edu/catalog.php?record_id=11592#toc.

ViiAmeri can Coal Ash Associationrod2dt0iBorCoanhd Clvaildbledtd i wey PR e
http://acaa.affiniscape.com/associations/8003/files/2008_ ACAA_CCP_Survey_Report FINAL_100509.pdf.

vii |J.S. Census Bureau, Census 2000 Summary File 3 §&impje Data, All Digit ZIP Code Tabulation Are&60), Table

P76 oOFamily I ncome in 19 @witablgfad ownl oaded June 23, 2009),
http://factfinder.census.gov/servilet/DownloadDatasetServlet? lang=en& ts=263843114140.

x U.S. Envtl. Prot. Agency, Human and Ecological Risk Assessment of Coal Combustion Wastes (released as part of a Notice
Data Availability) (Aug. 6, 2007) (draft).

x Envtl. Prot. Agency, Final Regulatory Determination on Wastes from the Combussibiro¢lBp85 Fed. Reg. 32,214,

32,216 (May 22, 2000).

xi|d.

PageViii



Coal Combustion Waste Damage Cases

SUMMARYOF DAMAGE CASES

Indian River Power DE  Coal fly ash and bottom as Demonstrated of§ite Contamination of groundwater, sediments and surface v

Station, NRG damage to sediments in the Indian River and Island Creek by a coal ash landfi

Energy and surface water Burton Islath Levels of arsenic, chromium, and thallium
onsite groundwater exceeded federal primary drinking
water standards (O0Omaxi murm
Off-site concentrations of aluminum and iron in Island C
exceeded EPA water quality criiri Levels of aluminum,
antimony, arsenic, barium, chromium, iron, manganese,
selenium, thallium, and vanadium exceeded Delaware
Uniform RisBased Standards (URS). Average
concentrations of arsenic exceeded the URS in soil/ash;
groundwater; shoreline setents and surface water.

State Action: Voluntary Clean Plan and Remedial Invest
and Ecological Assessment.

Curtis Stanton FL Coal fly ash, bottom ash, Demonstrated oesite For over 20 years, groundwater contamination around tt
Energy Center, flue gas desulfurization damage of groundwater coal combustion waste (CCW) landfill and ponds at the
Orlando Utility (FGD) waste, and plant and surface wateMNo Curtis Stanton Power Plant hasrbevell documented. Dat
Commission wastewater. off-site monitoring data shows concentrations of aluminum, chloride, iron, mang
available. and sodium five to hundreds of times higher than Florid:

Department of Environmental Protection (FDEP) Grount
and Surface Water Cleanp Target Levels. Surface wat
samples also exceed FDEP Freshwater Surface Water
Quiality Criteria.

State Action: Enforcement actions for failure to monitor
meet landfill requirements.
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Seminole FL Coal fly ash, FGD sludge Demonstrated damage CCW ponds and a flue gas desulfurization (FGD) landfil
Generating Station, stabilized with lime, and  to groundwater, surface the Seminole Generating Station contaminated groundw
Seminole Electric FGD system process wate water and wetlands that at the property line up to one mile from the FGD landfill.
Cooperative Before 1996, the FGD ismoving offsite.No Deep and shallow aquife are contaminated far above
sludge was stabilized with off-site monitoring data F | o r i d &Jp Farg& Lesedsifior sulfate, chloride, iror
process water high in TDS available. TDS and boron as well as many times above federal
chloride, and other secondary MCLs for these contaminants. Arsenic has kt
chemicals. measured 19 times higher than grenary MCL and lead

measured more than 10 times themary MCL in
groundwater underneath the FGD landfill.

State Action: Required remediation monitoring and
groundwater recovery system.

Big Bend Station, FL Coal fly ash, bottom ash, Demonstrated ofite Off-site groundwater exceeds federal MCLs and Florida

Tampa Electric synthetic gypsurkGD damage to Cleanrup Target Levels for thallium, sulfate, chloride and

Company waste and wastewater, groundwater. manganese. Thallium was meedun offsite groundwater
process discharges and at more than twice thgrimaryMCL, and at groundwater
stormwater runoff. monitoring locations closer to CCW disposal areas, at el

times the MCL. Arsenic irstte groundwater was
measured at 11 times thpgimary MCL, and many other
pollutans were also measured at levels far above Floridz
Groundwater Cleatup Target Levels at esite locations.

State Action: Required remedial action plan and ground
monitoring plan.
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Rocky Acres Coal IL
Combustion By
Product Landfill

Gibson Generating IN
Station, Duke
Energy

Clifty Creek IN
Station, Indiana
KentuckyElectric

Coal combustionaste

Demonstrated damage

A CCW dump adjacent to the Grays Siding neighborhoc

generated by fluidized bed to groundwater moving may have contaminated two private drinking water wells

coalfired boilers.

Coal fly ash and bottom
ash.

Coal fly ash and boiler
slag.

off-site

Demonstrated of§ite
damage to surface and
groundwater and
aquatic life.

Demonstrated osite
damage moving ofkite.
No off-site monitoring
data available.

with lead, iron and manganese at levels abdiinois
groundwater standards. Groundwater sampling identifie
arsenic, barium, chromium, lead, nickel, iron, and mang
at levels that exceed groundwater quality standards. In
addition, fugitive dust from CCW may affect the commut
and runoff aad CCWleachate in groundwater may affect
surface water quality in nearby Kickapoo State Park.

State Action: Required groundwater monitoring and
investigation.

Ground and surface water monitoring show high levels ¢
boron, arsenic, and selenium from CCW waste at Duke
Energyds Gibson Station.
drinking water wells in the nearby aowomity. Selenium in
surface water discharges
receives water from the p
contaminated fish and aquatic invertebrates in the Cane
Ridge Wildlife Area.

Groundwater monitoring at
landfill has measured high levels of boron, manganese,
and sulfate idowngradient groundwater. Manganese
concentrations have climbed to 38 times the secondary
and boron concentrations
Lifetime Health Advisory.
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Brandywine Coal MD  Coal fly ashand bottom ask Demonstrated esite Groundwater monitoring has documented cadmium, iror
Ash Landfill, damage to groundwater aluminum, manganese, sulfates, total dissolved solids, ¢
Mirant Mid- and off-site damage to chlorides at levels that exceed drinking watandardsfi
Atlantic, LLC surface water some as high as 50, 100, and even 600 times theAiMEL

groundwater beneath and downgradient of the Brandyw
CCW landfill. Cadmium levels, for example, have been
documented at 100 times the .005 mg/L MCL in one
groundwater monitoring well. Cadm and lead levels als
regularly exceed water quality criteria regularly in
Mataponi Creek downstream of the landfill.

State Action: Notice Letter filed for Clean Water Act

violations.
Karn/Weadock Mi Coal ash Documented ofite The Karn and Weadock landfills are two adjacent coal a
Generating Facility, damage to surface disposal sites constructed on a narrow strip of land betw
Consumer Energy water the Saginaw River and Saginaw Bay of Lake Huron.

Groundwater monitoring at the site detectegh levels of
boron (up to 19.4 mg/L) and arsenic (up to 0.997 mg/L,
more than 99 times thggimary MCL) in the groundwater
surrounding the site. Studies found that the landfills are
major contributor of arsenic to the Saginaw Bay Area.

State Action:Consent Order under negotiation to require
construction of slurry walls to stop landfill leakage.
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Colstrip Power MT  Coal fly ash, bottom ash, Demonstrated of§ite Groundwater contaminant plumes with very high levels «
Plant, PPL Montane and FGD wastes. damage to private boron, total dissolved solids and sulfates extend more tf
water wells 1000 feet from the curren

Evaporation Pond to northwest of the Town of Colstrip.
contaminant plume affected tiple private water wells, bu
information about the contamination was not publically
known until residents who were made ill by drinking the
contaminated water filed a lawsuit in 2003. The most
contaminated well, at the Moose Lodge, had boron level
moret han si x times EPAOs He
of boron in drinking water and sulfate at twelve times the
healthb ased EPA®ds Drinking W
water. In 2008 the owners of the power plant settled for
$25 million in damages thi 57 Colstrip residents.

State action: Montana Department of Environment propt
a consent order with PPL in February 2010 to address C

damage.
Sutton Steam Plant NC ~ Coal combustion waste Demonstrated osite Levels of arsenic, boron, manganese, and iron exceed !
Progress Energy damage to groundwater Carolina groundwater standards in groundwater undern:
migrating offsite. No t he coal ash I mpoundment
off-site monitoring data Arsenic concentrations have been measured as high as
available. times the federgbrimary MCL. Monitoring indicates that

the contamination is migrating outside of the state
designated Ocompsitd.anced b

State action: Notice of violation and request for correctr
action.
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Lee Steam Plant, NC

Progress Energy

Cape Fear Steam NC
Plant, Progress

Energy

Swift Creek
Structural Fill,
ReUse Technology
Inc. / Full Circle
Solutions, Inc.

NC

Coal combustionaste

Coal combustion waste

Coal fly ash from six (6)
Cogentrix power plants:
Lumberton (NC),
Elizabethtown (NC),
Kenansville (NC), Rocky

Mount (NC), Hopewell (VA

and Portsmouth (VA).

Demonstrated osite
damage to groundwater
moving offsite.

Demonstrated esite
damage to groundwater

Demonstrated ofite
damage to
groundwater.

On-site groundwater monitoring found levels of arsenic,
lead, boron, manganese, and iron that exceed North
Carolina groundwater standards. Arsenic concentration
have been measured as higf 44 times the federal
primaryMCL and lead concentrations nearly three times
federal primaryMCL in underlying groundwater.

On-site groundwater monitoring found levels of lead,
chromium, boron, iron, manganese, and sulfates that ex
state groundwater standards. Lead was 3.5 times the N
Carolina groundwater standard and fedegaimary MCL,
and chromium was two times Nerth Carolina
groundwater standard and equal to the federal MCL in
underlying groundwater.

CCW was placed directly into a wetland and into
groundwater, contaminating efite groundwater, and
causing coal ashudt to migrate ofkite to adjacent
property. Arsenic, barium, lead, mercury, and sulfate le'
in groundwater all exceeded North Carolina groundwate
standards and EPA drinking water MCLs. Lead
concentrations were as high as 0.93 mg/L, more than
the MCL; and arsenic concentrations were as high as 0.
mg/L, nearly 7 times the MCL. Lead was measured at r
than twice the MCL in edfte groundwater downgradient
from the ash, and arsenic and sulfate levels also exceec
MCLs in ofite groundwater.
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Belews Creek NC Coal combustion waste, = Demonstrated esite Large volumes of CCWoduced by Belews Creek Power
Steam Station, including fly ash and FGD damage to groundwater Plant have contaminated underlying groundwater above
Duke Energy wastes and surface water North Carolina standards, and are polluting surface watt

moving offsite. No off above North Carolina standards. Contamination at the ¢

site monitoring data acre Pine Hall Road Fly Ash Landfill has exceeded one

available. more state groundwater standard in 17 of 18site wells.
All nine wells at the more newly permitted Craig Road F
Ash Landfill, and all ten wells at the new FGD Residue
Landfill are also contaminated although the FGD ResidL
Landfill site appears to v& been contaminated with
undisclosed fill materials prior to its use for scrubber slu

Asheville Steam NC  Coal combustion waste Demonstrated damage Levels of chromium, boron, iron, and manganese excee

Electric Plant, to groundwater moving North Carolina groundwater standards in groundwater

Progress Energy off-site. No offsite underneath and downgradi e
monitoring data impoundment. Data indicates that the groundwater
available. contamination is migrating outside ofdtete designated

review boundary for the CCW impoundment and
approaching the compliance boundary near the property
line.
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Four Corners NM  Coal fly ash, bottom ash, Demonstrated of$ite Data shows significant degradation of water quality
Power Plant, and scrubber sludge damageto surface downstream from CCW impoundments at Four Corners
Arizona Public waters Power Plant. Boron concentrations downstream of the ¢
Service, impoundments were nearly twelve times higher than

upstream concentrations. aldissolved solids (TDS),
sulfates and selenium were also more than three times |
in the downstream segment of the river basin than upstr
Data also shows higher downstream levels of copper, le
mercury and zinc. The Navajo Nation water qualit
standards state that Chaco Wash is used for wildlife anc
livestock watering and aquatic habitat. For these uses,
elevated concentrations of boron, selenium and zinc are
exceed New Mexico levels for freshwater aquatic
organisms, and concentrationsapbper and lead exceed
levels recommended for livestock.

Reid Gardner NV  Coal fly ash, and FGD Demonstrated of§ite Groundwater data shows that chloride, sulfate, TDS, niti
Generating Facility, wastes damage to groundwater arsenic, boron, chromium, manganese, magnesium,
NV Energy molybdenum, selenium, sodium, vanadium, and titaniun

exceed Nevada action levels and drinking water standai
The Nevada Department of EnvirontakRrotection
determined that CCW contamination from impoundment
the Reid Gardner Generating Station spread, and found
arsenic as high as 31 times the federal MCL in anritaff
well.

State Action: 1997 order to stop migration of contamina
currantly negotiating corrective action.
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Coal Combustion Waste Damage Cases

Mitchell Power PA  Coal fly ash, bottom ash  Demonstrated damage Groundwater downgradient from two CCW lagoons cont
Station, Allegheny and residuals to groundwater moving concentrations of arsenic measured at twice the primary
Energy off-site toward the MCL and boron from two to nearly seven times EPA He

Monongahela River Advisory of 1.0 mg/L. Nickel, molybdenum, manganese
total alkalinity, chemical oxygen demand, ammonia,
chloride, sulfate, total dissolved @slicalcium, iron,
potassium, magnesium and sodium are elevated in
downgradient wells.

Phillips Power PA  Coal ash, FGD wastes, ant Demonstrated of§ite Two coal ash ponds at the Phillips Power Plant contamil
Plant, Orion Power process waters with coal a damage to public several public water wells operated by the Cresswell
Midwest (a and FGD wastes drinking water supply  Heights Joint Authorityttvihigh levels of TDS in the late
subsidiary of RRI (ash ponds) 1980s.Groundwater contamination was later identified a
Energy) the coal ash and FGD waste landfill west of the Phillips

Demonstrated damage
to groundwater moving
off-site (ash landfill)

Power Plant. For example, samples from wells located
where groundwater moves tite regularly exceed
secmdary MCLs for TDS, chloride, fluoride, manganese
aluminum.

State action: Consent order required closing of ash ponc
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Coal Combustion Waste Damage Cases

Seward Generating PA  Coal combustion waste, = Demonstrated of§ite The Seward Generating St a

Station, RRI Energy including fluidized CFB ast damage to surface refuse pit, as well as its closed ash sites, have leached i
from fluidized bed boilers water, and continue to leach pollutants ittte underlying aquifer at
(since2004). demonstrated osite levels that far exceed state and federal MCLs, as well a
damage to upgradient concentrations. For example, groundwater I
groundwater. of antimony exceed the primary MCL of 0.006 mg/L,

including a concentration of 0.1 mg/L (nearly 17 times tr
standard); and cadmium exceeded the primary MCL of
0.005 mg/L, including a concentration of 0.041 (over eig
times the standard). In addition, surface water data fron
2005 to 2009 contained 27
Water Quality Criteria, for suchgllutants as aluminum,
nickel, and zinc.

State Action: Consent orders requiring groundwater
remediation and surface water.

Fern Valley PA  Coalfly ash Demonstrated damage High concentrations of arsenic, 2.8 times the primary M(
Landfill, Orion to groundwater and were first noted in groundwater monitoring in 1995, and
Power Holdings, surface water moving  peaked in 2001 when arsenic levels rose to 36 times the
Inc. (a subsidiary off-site primary MCL. Concentrations of boron, chloridatswhd

of RRI Energy) TDS in monitoring wells regularly exceeded hdzdded

levels or secondary MCL. Leachate from the CCW land
has also degraded downstream surface water quality wi
high levels of arsenic, boron, chloride, sulfate and TDS
compared to upstreamvels.
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Coal Combustion Waste Damage Cases

Hunlock Power PA  Coal combustion waste Demonstrated esite A coal ash surface impoundment at this small power pla
Station, UGI damage to groundwater the Susquehanna River has contaminated the underlyin
Development moving to offsite groundwater with concentrations of arsenic, iron, and

Company surface water. manganese that are several to hundreds of times drinkir

water standards. Dissolved anic has been found at 3 to
12 times thgrimary MCL in multiple downgradient wells.
Iron has been measured at up to 131 times the seconda
MCL and manganese up to 314 times the secondary M(
downgradient water.

Portland PA  Coal combustion waste, = Demonstrated esite Outfall 001 has discharged boron, cadmium, hexavalent

Generating Station, including fly ash, bottom  damage to groundwater chromium, and selenium into Brushy Meadow Creek at

RRIEnergy ash, and o0Tr concentrations far higher
(ash produced during a Criteria Continuous Concentration for Fish and Aquatic |
PADERpproved Trial Burn (CCC). For example, boron was measute&bg600 pg/L,
utilizing injection of a more than 54 times the st
substance intended to selenium was measured at 41.3 pg/L, almost nine times
reduce air emissions) PA CCC of 4.6 pg/L (adjusted for a hardness of 400).

Outfall 002 also discharges boron, cadmium, and seleni
into Brushy Meado®@reek at concentrations that exceed
PA6s CCC water qualisitey cr
groundwater exceeds MCLs for several heavy metals ar
other typical constituents found in ash, including sulfate.

Wateree Station, SC  Coal fly ash andottom ash Demonstrated ofite Groundwater monitoring ar
SCE &G damage of surface ash impoundment measured arsenic at 18 times the fed
waters and fish primaryMCL. Recent data shows that the arsenic
contamination migrated #m adjacent property and is
accumulating in biota in the Wateree River.
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Coal Combustion Waste Damage Cases

Urquhart Station, SC  Coal combustion waste Demonstrated osite Groundwater contamination has been reported abal
South Carolina damage to groundwater ash landfill and two ash settling basins adjacent to the
Electric & Gas Urquhart Station. The landfill is located approximately 3
Company feet from the Savannah River, and the ash basins are
(SGE&G), located approximately 100 feet from the river. Arsenic a

nickel concentratis have been greater than their South
Carolina drinking water standards and the federal MCL 1
arsenic in at least one well at the coal ash landfill, and
arsenic concentrations greater than the state drinking w:
standard and federal MCL in one wellthe ash basins

Grainger Station, SC  Coal fly ash Demonstrated osite Leachate from fly ash ponds used by the Grainger
South Carolina damage to groundwater Generating Station contaminated groundwater near the
Public Service Waccamaw River with arsenic at up to 91 times the drin
Authority water standard.

John Sevier Fossil TN  Coal fly ash andottom ash Demonstrated damage Data from groundwater monitoring wells located betwee
Plant, Tennessee to groundwatermoving J ohn Sevier Fossil Pl ant o
Valley Authority off-site to surface water River show that cadmium levels exceed federal MCLs, ¢

that auminum, manganese and sulfate levels exceed
Secondary MCLs for drinking water. In addition, arsenic
and manganese exceed EPA National Recommended V
Quiality Criteria (WQC) for human health, and cadmium
levels exceed both chronic and acute levels &stfivater
aquatic life. Boron levels of 18,000 ug/L are far above
EPA Superfund Removal Action Levels of 3,000 ug/L ar
900 Og/L and exceed both
Advisory levels of 3,000 and 6,000 pg/L. In addition,
strontium measuredat8® Og/ L exceed:¢
advisory level of 4,000 pg/L.
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Coal Combustion Waste Damage Cases

TransAsh CCW TN  Coal ash from the Demonstrated ofite After complaints by a resident living near the Tvasis
Landfill Tennessee Valley Authorit damage to groundwater landfill, the Tennessee Department of Environment and
Johnsonville Fossil Plant and private residential Conservation tested private wells and found mercury
water wells by mercury. concentrations ranging from 0.011 to 0.0h8/Ld 5.5 to
Demonstrated damage 6.5 times higher than the primary MCL. In July 2009, U.
moving offsite into a EPA confirmed mercury levels and initiated Emergency
wetland Removal Action to connect the residence to the Camdet
water supply. Sampling data shows that the sediment p
has high carentrations of mercury (up to .28 mg/kg) and
onsite groundwater has high concentrations of boron (u
9.39 mg/L) and sulfate (up to 739 mg/L).

John Amos Power WV  Coal fly ash and bottom as Demonstrated of§ite Selenium discharges from the Little Scary Creek fly ash

Plant, American damage to surface impoundment exceed selenium NPDES permit limits ani
Electric Power, dba waters and aquatic life. taken from the receiving strean?®06 had selenium
Appalachian No groundwater concentrations in their t
Power monitoring data selenium fish tissue criterion for the protection of aquatic
available. by 7 fold, exceeded the threshold value established by ¢

selenium expert at the USDA Forest Service by moré4h
fold, and exceeded the West Virginia advisory for fish
consumption.
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Coal Combustion Waste Damage Cases

Mitchell Generating WV  Mixed wastes, including  Demonstrated of§ite Since 2005, surface water discharges from the unlined,

Station, American coal fly ash and bottom asl damage to surface acre Conner Run fly ash impoundment located adjacent
Electric Power from two coal plants (AEP waters and aquaticlife. t he Ohi o Ri ver have excee
(AEP) dba Ohio Mitchell andAEP Kammer) quality criterion for selenium by more than 23 times.
Power Company and unspeci f Seepage of ash pond leachate was identified in the
mi ning waste abutment of the impoundment. Fish tissue testing in the
Consol McElroy Mine. recei ving st r eamophsadsselenixng fes

tissue criterion by 3 to 4 times, and are high enough to
trigger a state fish consumption advisory. Groundwater
monitoring data shows exceedances of standards for
antimony, arsenic, sulfate, sodium, and zinc.
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Coal Combustion Waste Damage Cases
Table 1. Coal Combustion Waste: Damage to Water Quality (Highest Monitoring Results)*

NRG/Indian River DE Arsenic Primary MCL 10 1,450 Groundwater/ Stateapprqve_d remediation plgn in 2008; fu
Power Plant Onsite remediation needs are being evaluatec
Chromium  Primary MCL 100 211 Grounqlwater/ "
Onsite
Thallum  Primary MCL 2 8.4 Gro“”g‘?;"e’ate” 2 "
WQGC EPA Surface water/
Aluminum CCC for 87 4,120 Offsite in Islanc "
Aquatic Life Creek
WQG EPA Surface water/
Iron CCC for 1,000 5,480 Offsite in Islanc "
Aquatic Life Creek
OUC/ Curtis Stanto Aloha Groundwater/ State requirddcility upgrades, investigations
Energy Center Pow FL radiF;tion Primary MCL 15 pCi/L 65.4 pCi/L Onsite corrective actions; 2009 Inspection say

Plant requirements have not been met

Seminole Electric Remediation monitoringcamdaminated

Cooperative/ Semin:  FL Arsenic Primary MCL 10 190 Ground_water/ groundwater capture system implemented i
. . Onsite : ;
Generating Statior unclear if voluntary or required by State
Lead  Primary MCL 15 150 Gro””g;’g’ate” © "
. _ State issued Consentler in 2001 required
L EleCt.”C/B'E FL Thallium  Primary MCL 2 4.7 Grouanater/O remedial actions; such actions not complet
Bend Station site 2009
. Secondary 4,610 Groundwater/ "
Chloride MCL 250 mg/L mg/L Offsite
Secondary Groundwater/ o
Manganese MCL 50 849.7 Offsite
Secondary 2,150 Groundwater/ "
Sulfate MCL 250 mg/L mg/L Oftsite
Arsenic Primary MCL 10 110 Grouns(?;gater/O "
Thallium  Primary MCL 2 16 Grouns?;/(\a/ater/O "
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Coal Combustion Waste Damage Cases
Table 1. Coal Combustion Waste: DamaigpeWater Quality (Highest Monitoring Results)*

State sent notice that the site wHsgah open
Groundwater/  dump in 2006; in 2007, Bunge Corp. agre
Onsite monitor groundwater and submitted grounc
work plan
Groundwater/ "
Onsite

Groundwater/ "
Onsite

Lead Primary MCL 15 Exceeded Croundwater/ "
Onsite

Rocky Acres CCB

Disposal Site IL Arsenic Primary MCL 10 Exceeded

Barium Primary MCL 2,000 Exceeded

Chromium  Primary MCL 100 Exceeded

Groundwater/O Duke agreed to supply drinking water to hon

Bule Amsigitl Cls IN Arsenic Primary MCL 10 71 contaminated wells; State has not take!

Power Plant site ;
enforcement action
EPA Child ;
Boron Health 3 mg/L 5.7 mg/L Prlvate. Welll o "
; site
Advisory
Secondary Private Well/ Of "
Manganese MCL 50 1,730 site
M|rant/BrandyW|_ne MD Cadmium  Primary MCL 5 500 Grouanater/O State sent Notice of Intent to Sue in 201
Coal Ash Landfill site
WQG EPA Surface water/
Cadmium CCC for 0.25 Exceeded Offsite in "
Aquatic Life Mataponi Cree
WQG EPA Surface water/
Lead CCC for 25 Exceeded Offsite in "
Aquatic Life Mataponi Cree

Consumers Power
Karn/Weadock MI Arsenic Primary MCL 10 997
Generating Facility

Groundwater/©  State is negotiating to require slurry walls &
site the landfills to contain contaminants

Groundwater/
Arsenic Primary MCL 10 443 Offsite in Lake "
Huron
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Montana PPL/Colst

Progress/Sutton

Steam Plant

Progress/Lee Steat

Plant

Progress/Cape Fe:

Steam Plant

Full Circle/Swift Cre

Landfill

MT

NC

NC

Boron

Sulfate

Total
Dissolved
Solids

Arsenic

Arsenic

Lead

Lead

Chromium

Lead

Sulfate

Arsenic

Lead

Arsenic

EPA Child
Health
Advisory

Secondary
MCL

Secondary
MCL

Primary MCL
Primary MCL
Primary MCL

Primary MCL
State ground

water (gw)
standard

Primary MCL

Secondary
MCL & State
gw standard

Primary MCL
Primary MCL

Primary MCL

3 mg/L

250 mg/L

500 mg/L

10
10
15

15

50

15

250 mg/L

10
15

10

20 mg/L

6,000
mg/L

9,500
mg/L

290
440
47

53.3

100

32

350 mg/L

Exceeded
93

68

Drinking
Well/Ofsite

Drinking
Well/Ofsite

Drinking
Well/Ofsite

Groundwater/O
site
Groundwater/©
site
Groundwater/©
site
Groundwater/O
site

Groundwater/
Onsite

Groundwater/©

site

Groundwater/©

site

Groundwater/©

site
Groundwater/O
site
Groundwater/©
site

Coal Combustion Waste Damage Cases

Table 1. Coal Combustion Waste: DamaigpeWater Quality (Highest Monitoring Results)*

State proposed an Administrative Order on |
in February 2010 to require remediatiol

State issued a Notice of Violation, reques
corrective action

State is awareafntamination but has not
required corrective action

State is aware of contamination but has
required corrective action

State issued Notice of Violation in 2002 ¢

Compliance Order in 2006 (assessing $4

penalty)xorrective action system installed in
to intercept groundwater

PageXXVv



Duke/Belews Cree NC

Progress/Asheville NC
Steam Electiitant
Arizona Public
Service/Four Corne  NM
Power Plant

NV Energy/Reid
Gardener Generatir NV
Station

Arsenic Primary MCL
Selenium  Primary MCL
. State gw
Cadmium standard
Nitrate Primary MCL
. State gw
Chromium standard
WQG EPA
CCC for
Selenium  Aquatic Life;
State wildlife
wQC
Cooper State livestoc
PP wQc
WQG EPA
CCC for
Lead Aquatic Life;
State livestoc
wQC
WQG EPA
Zinc CCC for
Aquatic Life
Nitrate Primary MCL
Arsenic Primary MCL

10

10 mg/L

50

500

2.5;
100

120

10 mg/L

10

73

20
3.7
158 mg/L

82.2

13

800

120

210

13 mg/L

730

Coal Combustion Waste Damage Cases

Table 1. Coal Combustion Waste: DamaigpeWater Quality (Highest Monitoring Results)*

State required corrective action and appre

Groundwater/© Closure Plan in 2007 for Pine Hall Road Lar

site

Groundwater/©O
site
Groundwater/O
site
Groundwater/O
site
Groundwater/©
site

Surface water/
Offsite in Chact
Wash

Surface water/
Oftsite in Chact
Wash

Surface water/
Oftsite in Chact
Wash

Surface water/
Offsite in Chac
Wash

Groundwater/©
site

Groundwater/©
site

action has betaken at remaining two landfill

one impoundment

State is aware of contamination but has
required corrective action

None

State Administrative Oreeguired corrective
action in 2007; groundwater still contamin

PageXXVi



Allegheny/Mitchell

Power Station PA
Orion/Phllips Powe PA
Plant
RRI/Seward

Generating Statior

Chromium
Selenium

Arsenic

Arsenic

Total
Dissolved
Solids

Antimony

Arsenic
Cadmium
Chromium

Lead
Selenium

Turbidity

Aluminum

Table 1. Coal Combustion Waste

Primary MCL
Primary MCL

Primary MCL

Primary MCL

Secondary
MCL

Primary MCL

Primary MCL
Primary MCL
Primary MCL
Primary MCL
Primary MCL
Primary MCL

WQG State
CMC for
Aquatic Life

100
50

10

10

500 mg/L

10

100
15
50

5SNTU

750

110

150

310

20

Exceeded

100

20

41

330

50

Exceeded

75.3 NTU

5,300

Groundwater/
Onsite

Groundwater/©
site
Groundwater/©
site

Groundwater/O
site

Municipal Wate
Supply/ OSite

Groundwater/O
site

Groundwater/O
site
Groundwater/©
site
Groundwater/©O
site
Groundwater/O
site
Groundwater/©
site
Groundwater/O
site
Surface water/

Oftsite in
Conemaugh
River

Coal Combustion Waste Damage Cases

: DamatgeWater Quality (Highest Monitoring Results)*

State issued Notice of Violation in 2001 reg
fugitive dust emissions, but monitoring cea
2004; no action taken regardingpe#tgion

State Consent Order in 1990 assessed $5
penalty, ordered cessation of contaminatio
required groundwater monitanishgite closure

State Consent Order in 1982 closed No. 1 A

assessed $308,000 penalty; another Consel

ordered cessation of surface discharges,
dischargegersist
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Coal Combustion Waste Damage Cases
Table 1. Coal Combustion Waste: DamaigpeWater Quality (Highest Monitoring Results)*

Surface water/

WQG State .
Nickel ccc for 4.05 30 Offsite in "
S Conemaugh
Aquatic Life ;
River
WQo St S
Zinc CCC for 48.54 93 ;
S Conemaugh
Aquatic Life ;
River
. State Notice of Violations issued in 2002 fo
OnoE;Fn%rfri]”Valley PA Arsenic Primary MCL 10 363 Grounsc:;/(\a/aterlo placed beyond permitted landfill boundary
reporting violations
State ordered gw assessment in 2008; fa
UGVHU”'.OCk P PA Arsenic Primary MCL 10 119 Groundwaterlo closing May 2010 but state found closure
Station site :
inadequate
SCEéS’a/V_Vateree SC Arsenic Primary MCL 10 180 Groundwaterlo State cited plant for groundwater violation il
tation site
. Surface water/ o
Arsenic WQG State NA Exceeded Offsite
Informal state actions have been required, it
SCE&G/Urquhart . . Groundwater/ listing site on Groundwater Contamination Ir
Station SC Arsenic Primary MCL 10 Exceeded Onsite (2008) for arsenic from ash basins and requ
assessments
Santee . . . Groundwater/© Informal state action required contamina
Cooper/Grainger SC Arsenic Primary MCL 10 917 . ; .
. ) site assessment; no formal action
Generating Statior
. Groundwater/©
TVA/Jo_hn Sevier TN Cadmium  Primary MCL 5 6.8 site at Property None
Fossil Plant
Boundary
State issued Order in 2005, assessed $16
TransAsh/CCW . Drinking penalty; in 2009, EPA initiated Emergency F
Landfill ™ ey Plasny Melk 2 = Well/Ofsite Action to give water to residence with mel

contamination in well
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AEP/John Amos

Plant's Little Scary
Creek Fly Ash wv
Impoundment

AEP/Mitchell

Generating Statior wv

Arsenic

Primary MCL

Chromium  Primary MCL

Lead

Mercury

Selenium

Selenium

Selenium

Selenium

Arsenic

Antimony

Primary MCL
Primary MCL

WQG EPA
Proposed Fisl
Tissue
Criterion

WQG EPA
CCC for
Aquatic Life

WQG EPA
Proposed Fisl
Tissue
Criterion

WQG EPA

CCC for
Aquatic Life

Primary MCL

Primary MCL

10 270
100 Exceeded
15 Exceeded
2 Exceeded
58.02
7.9 mg/kg ma/kg
5 31.5
315
7.9 mg/kg malkg
5 47.8
10 Exceeded
6 Exceeded

Groundwater/O
site
Groundwater/©
site
Groundwater/O
site
Groundwater/©
site

Fish tissue/ Off
site in Little
Scary Creek

Surface Water,
Oftsitein Little
Scary Creek

Fish tissue/ Off
site in Conner
Run

Surface
Water/OSite in
Conner Run

Groundwater/©
site
Groundwater/©O
site

Coal Combustion Waste Damage Cases
Table 1. Coal Combustion Waste: DamaigpeWater Quality (Highest Monitoring Results)*

None; and state granted discharge variance
the state numeric criteria for selenium and

None

* Note: "MCL" = maximum contaminant level; "WQC" = water quality criteria; "CCC" = criterion continuous concentration; "CMC" = criterion
maximum concentration; "gw" = groundwater.
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Coal Combustion Waste Damage Cases

Out of ControlMounting Damages
from Coal Ash Waste Sites

ENTITY/COMPANYLOCATION

NRG Energy Indian River Generating Station
Power Plant Road

Millsboro, DE 19966

Sussex County

GPS Coordinate88°35'7.23"N, 75°13'57.61"W

Summary

Contamination of groundwater, sediments and surface water mdthe River and Island Creek by erosion

of an inactive coal ash landfill on Burton Islaoelels of arsenic, chromium, and thalliumsiten
groundwater exceeded feder al primary dr i ngkimanyg wat
MCL sGif)s.i te concentrations of aluminum and iron in
Concentration Water Quality Criteria for Aquatic Life (CCC) by 47.3 times and 5.48 times, respectively. In
addition, evels of arsenic, barium, selenium sexkn other metals (aluminum, antimony, chromium, iron,
manganese, thallium and vanadium) exceeded Delaware Department of Natural Resources and Environment:
Control 8ds ( DNBRIedCStanddnds (URS). AverBge sokcentrations of arsenic extteeddRIS

in all media (by a factor of 12.3 times in the soil/ash; by a factor of 9 to 900 times in groundwater; by a

factor of 3.3 times in shoreline sediments; and somewhat above the URS in surface water samples). Active
erosion of the coal ash landfiits been controll ed under DNRECOs Vol
Remedial Investigation and Ecological Risk Assessment is being conducted.

Determination
Demonstrated offite damage to sediments and surface water

Test of Proof

Initial sampling afoil/ash, groundwater, shoreline and offshore sediment; and surface water found levels of
met al s exceedi ng-Bi3ddBtanddrds (UBS) fof acsenio, b&iung &elenium and seven other
metals (aluminum, antimony, chromium, iron, mangandse) tradl vanadium). Data analysis of the

samples (summarized below) by Shaw Environmental (2008) identified a total of nine constituents of potential
concern (COPC) for human and ecological impacts from the sediment contamination based on potential for
bioaccumulation and whether concentrations were above background levels. The identified COPCs were
arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium and zinc. Notable concentrations were
follows (groundwater is in mg/L, all other umtng/kg; data from Shaw Environmental, 2008):

e Soil/Ash samples (averages): arsenic (123 vs. URS of 10), barium (387 vs. URS of 283), selenium (4.3
vs. URS of 0.20), vanadium (42.7 vs. URS of 2.0), and zinc (33.6 vs. URS 8.5).

e Groundwater (in ash): averagoncentrations exceeded URS for aluminum, antimony, arsenic, barium,
chromium, iron, manganese, thallium, vanadium. Highest exceedances were for aluminum (128 times)
arsenic (9 to 900 times), and iron (113 times).
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Coal Combustion Waste Damage Cases

e Shoreline Sedimengaerage concerditionsof arsenic (26.4, 3.3 times URS) and barium (56.5, 2.8

times URS).
e Offshore Sedimentaverage concentratior$ arsenic (16.6, 2.1 times URS) and barium (59.3, 3
times URS).
e Surface Water: average aluminum, arsenic, barium and iron concentratierasbave background
and URS.
Onsite groundwater actually exceeded EPAOGs pri mar
thallium.

e The maximum arsenic concentration was 1,450(wpch is 145 times tipgimary MCL of 10 ug/L).

e The maximum chromium concentration was 211 ug/L (which is more than pwioaelCL of
100 ug/L).

e The maximum thallium concentration was 8.4 ug/L (which is 4.2 tipreadahgMCL of 2 ug/L).

Off-site surface water samples in Island Creek exated&E PAOds Fr eshwater CCC for
and iron, with a maximum aluminum reading of 4,120 ug/L (which is 47.3 times the CCC of 87 ug/L), and a
maximum iron reading of 5.480 mg/L (which is 5.48 times the CCC of 1 mg/L).

COPCs in shorelinechaffshore sediment (takes into account potential for bioaccumulation and whether
concentrations were above background): arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc

Constituents Involved

Aluminum, antimony, arsenic, baraadmium, chromium, copper, lead, mercury, nickel, selenium, thallium,
vanadium, zinc, iron, and manganese.
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Coal Combustion Waste Damage Cases

Burton "Ashi FillX ‘
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Incident and Date Damage Occurred / Identified

From 1957 to 1980 coal ash from the Indian River Power Plant was disposed of on the eadtéastafo

Burton Island. In 2005, a DNREC scientist observed active erosion of the ash berms into Island Creek and
Indian River.

Regulatory Actions

DNREC approved a final remedial action plan for Burton Island Ash Disposal Area Operable Unit 1 (OU1
shoeline, intertidal zone and vicinity) & Operable Unit 3 (@Wibtidal sediments and waters seaward of
berms) on July 30, 2008 (Delaware DNREC, 2008). The possible need for further remedial action is still
being evaluated for the landfill (Operable Unit 2).

Wastes Present
Coal fly ash and bottom ash

Type(s) of Waste Management Unit
Coal ash landfill placed on ground surface without liners and atp@aeke berms built from ash and dredge
spoils.
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Coal Combustion Waste Damage Cases

Active or Inactive Waste Management Unit
Inactive

Hydrogeologc Conditions

Groundwater on Burton Island and surface waters of Indian River and Island Creek are hydrologically
interconnected. Shaw Environmental (2008) suggests that groundwater flow into surface waters is reduced by
reversals of flow during high tide

Probable Cause(s)
Leaching and erosion of coal ash impoundment into Indian River, Island Creek, and tidal sediments.

Additional Narrative (summary information taken mainly from DeCowsky, 2009)

The Indian River Power Plant has four-iced units and began operation in 1957. Originally owned by
Delmarva Power & Light (DP&L), it was sold to NRG (Indian River Power LLC) in 2001. From 1957 to 1980,
DP&L sluiced coal ash from the plant to Bustand, which consisted of tidal marshes and flats. Berms were
built from coal ash and dredged spoils and excess water ran into Indian River north of the island and Island
Creek south of the island. About 15 feet of coal ash covered 144 acres befove Rhaese | landfill on the
mainland began operation with a permit from DNREC Solid and Hazardous Waste Management Branch
(SHWB). In 2005, a DNREC scientist observed erosion of the ash berms on the island, and the site was
referred to the DNREC Site Insmetand Restoration Branch (SIRB) for investigation. Initial soil and shoreline
sediment sampling found levels of metals exceeding DNREC standards. A Voluntary Cleanup Program
agreement between NRG Energy and DNREC led to further investigations andafithe site into three
Operable Units (OUs): OUL (shoreline, intertidal zone and vicinity), OU2 (landfill/land areas and the berms),
and OU3 (subtidal sediments and waters seaward of berms). A final plan for remediation of OU1 and OU3,
which focuseasainly on stabilization and erosion control, was approved on July 30, 2008. An initial human
health risk assessment estimated carcinogenic reskdfor| t s t o marginally exceed
guidance, and a screening level ecological risk assesstiienging evaluated by DNREC, suggests that
ecological risk to riparian and aquatic communities from OU1 and OU2 would no longer be a concern if
landfill erosion is controlledShaw Environmental, 2008). Operable Unit 2 is currently the subject of a
remedial investigation, including a full Ecological Risk Assessment and Natural Resource Damage Assessmel

Special ecological concerns related to coal ash identified at the project site:

e Deer may use coal ash as a salt lick (Sample and Suter, 2002).

e Coal ash exposure causes developmental impairments and other damage in certain frogs, toads,
turtles, snakes, fish and crayfish (Hopkins, et al. undated).

e Possible risk to migratory shorebirds feeding on Horseshoe Crab eggs in contaminated sediments.

Sine 1980, Indian River Power Plant disposed of coal ash in a Phase | Landfill on the mainland operated with
a permit from the DNREC SHWMB. The NRG Response to the U.S. EPA 2009 coal combustion waste survey
provides information on the sedimentation pondaaidsilo sump system at the Indian River power plant, but
NRG did not provide information about the Phase | Landfill (NRG, 2009/1af@h 19, 2008 NRG filed a

permit application for a Phase Il landfill that includes extensive hydrogeologic characteagatell as a

liner and leachate collection systéNRG 2008)
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ENTITY/COMPANYLOCATION

Orlando Utility Commission (OW@@}urtis Stanton Energy Center
5100 S. Alafaya Trall

Orlando, FL 32831

Orange Couty

GPS Coordinate28°28'58.18"N, 81°10'3.30"W

Summary

Data show groundwater contamination around a coal combustion waste (CCW) landfill and ponds at the
Curtis Stanton Power Plant over a period of 22 years. Data collected since 2003 show conc@ftrations
aluminum, chloride, iron, manganese, and sodium 5 to 100s of times highkritiambepartment of
Environmental Protecti®tDEP) Groundwater and Surface Water GlepTarget Levels. Sulfate, vanadium,
gross alpha radiation, and radiuB26 levelshave exceeded one or both of these standards often by

several times. Surface water samples collected from one location exceed FDEP Freshwater Surface Water
Quality Criteria and Secondary Maximum Contaminant LeeelsndaryMCLs). According to FDEPaib

Utility Commission (OUC) agreed to investigate the extent of the groundwater contamination from the CCW
landfill; however, no oféite groundwater or surface monitoring was required. The plant is located near
residential areas east of Orlando.

Determination
Demonstrated esite damage of groundwater and surface water

Test of Proof

Since 2003, quarterly groundwater monitoring data from upper surficial aquifer wells show the following
exceedances of FDEP Groundwater Clgaifarget Levels: aluminum (67 mg/L max vs. 0.05 mg/L
standard), chloride (2,800 mg/L max vs. 250 mg/L standardi, (29 mg/L max vs. 0.3 mg/L standard),
manganese (0.3 mg/L max vs. 0.05 mg/L standard), sodium (1,200 mg/L max vs. 160 mg/L standard),
sulfate (1,600 mg/L max vs. 250 mg/L standard), total dissolved solids (TDS) (13,000 mg/L max vs. 500
mg/L standard)and gross alpha radiation (65.4 pCi/L max vs. 15 pCi/L standard) (FDEP, 2008a).
gross al pha | evgimanaClsd 15eQi/c. Walsingar thePcdadash ponds have
exceeded FDEP Cle&ip Target Levels for iron, aluminum, vanadium, 3@&mns chloride, gross alpha, and
radium226. Coal storage area wells have exceeded Claésm Target Levels for aluminum, iron, and pH
(<3). Coal ash landfill area wells have exceeded FDEP-tipdarget levels for aluminum, iron, manganese,
TDS, chlor@] sulfate, gross alpha, radit226, and pH.

Surface water discharges exceeded FDEP Freshwaterpidarget levels (Chapter 6277, April 17,

2005) for aluminum (40,000 pg/L vs. 13 pg/L standard), sodium (770 mg/L vs. 160 mg/L standard), chloride
(3,200 mg/L vs. 250 mg/L standard), sulfate (750 mg/L vs. 250 mg/L standard), gross alpha (27.9 pCi/L vs.
15 pCi/L standard). In additiosecondayMCLs were exceeded for iron (3.5 mg/L vs. 0.3 mg/L standard),
manganese (0.086 mg/L vs. 0.05 mg/L standard ®500 mg/L vs. 500 mg/L standard), and pH (4.06

vs. 6-9 standard) (FDEP, 2009a).

Furthermore, inspections of Curtis Stanton Energy Center revealed compliance problems such as the un
permitted discharge of pollutants to a wetland and water dischasfphbl 4.0.

A separate, additional data review by FDEP concluded that groundwater monitoring results for the last 22
years (since 1987) at four wells along the eastern side of the landfill{#\¥2, 13, and 15) were
influenced by leachate from the ¢@ah landfilld as indicated by increases in beryllium, chloride, calcium,
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magnesium, sodium, sulfate, total dissolved solids (TDS), manganese, and vanadium (FDEP, 2009b). The FI
concluded that the groundwater in those wells was characteristic oféS@és (FDEP, 2009b).

Constituents Involved

Aluminum, beryllium, calcium, chloride, iron, magnesium, manganese, sodium, sulfates, TDS, vanadium, gros
alpha, radiur226, and pH in groundwater. Aluminum, iron, manganese, TDS, sodium, chloridgressdfate,
alpha, and pH in surface water.

Incident and Date Damage Occurred / Identified

Since 2003, multiple substantive exceedances of Groundwater and Surface WateuCleanget Levels
and secondarnyMCLs(Chapter 62777, Groundwater Cleatp TargetLevels, April 17, 2005) (FDEP,
2009a). Ongoing contamination of groundwater under the CCW landfill since 1987 (FDEP, 2009b).
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Regulatory Actions

The Curtis Stanton Energy Center has repeatedly beetongaiiant with groundwater and surface water
monibring criteria (FDEP, 2009a) and monitoring and operational requirements, although the status of FDEP
enforcement activities is unclear. A January 29, 2009 inspection report concluded that the landfill was not
operating according to plans and that the C@Ndfill did not have a permit as required under the Florida
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Site Certification authorization (FDEP, 2009a). FDEP has required numerous upgrades to the facility,
investigative reports, and corrective actions, yet OUC has not satisfactorily addresed FDERR qu e st s |
2009a, 2009b). FDEP required evaluation monitoring of the CCW landfill because the surficial aquifer was
contaminated (FDEP, 2009b). OUC was required to determine if the waste placed into the landfill is a Class |
or Class Il wastend those determinations were due by November 14, 2009 (FDEP, 2009b). If the waste is
determined to be a Class | waste, it cannot be placed in the CCW landfill. Additionally, inspections have
revealed compliance problems such as inadequate freeboarth ipoasls, the unpermitted discharge of

pollutants to a wetland, failure to collect stormwater samples, water discharge of pH 4.0, and inadequate
testing of water discharges. According to FDEP, OUC agreed to investigate the groundwater contamination
associted with the CCW landfill; however, no-gite monitoring required(Lubozynski).

Wastes Present
Fly ash, bottom ash, flue gas desulfurization (FGD) wastes, brine concentrate, CCW runoff, recycled water
and waste water from the Curtis Stanton Energyete

Type(s) of Waste Management Unit

The Curtis Stanton Energy Center operates a CCW landfill (in which coal ash is initially hardened with lime
and bottom ash is dewatered), a CCW runoff pond, a coal storage area runoff pond, a recycled water pond,
and a plant wastewater pond all of which are supposed to be lined (FDEP, 2009,a).

Active or Inactive Waste Management Unit
Active

Hydrogeologic Conditions
Shallow water table aquifer conditions exigte file review did not indicate the distance betwberwastes
and the seasonal high groundwater table. Additional groundvmateitoring wells are planned with

screened intervals in the oO0Oshallowé portion of th
ground surface (FDEP, 2009a)istiixg groundwater monitoring wells are reported to be in the undefined
ol ower surficial aquifero.

Probable Cause(s)
Leachate from CCW landfill and ponds.

SOURCES
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Principal Inspector (Mar. 13, 2008)

Florida Department of Environmental Protection (FDEP). 2009eCoMphance Letter from Vivian Garfein,
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Florida Department of Environmental Protection (FDEP). 2009b. Solid Waste Inspection Report Transmittal
letter from F. Thomas Lubozynski to Denise Stalls, Orlando Utility Commission (Sept. 14, 2009).

Lubozynski, Tom. 2010. Phone conversation withyboaynski, FDEP, Waste Program Administrator,
telephone conversation (Jan. 29, 2010).
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ENTITY/COMPANYOCATION

Seminole Electric Cooperat&v&€eminole Generating Station
890 Highway 17 North

Palatka, FL 32177

Putnam County

GPS Coordinate29°44'6.98"N, 81°37'53.02"W

Summary

Three process wastewater ponds, twonstvater runoff ponds, and a flue gas desulfurization (FGD) landfill
that accommodate the Seminole Generating Station have contaminated groundwater at the property line up
to one mile from the FGD landfill, the suspected source area. Chloride connsrabatie the Florida
Groundwater Cleatup Target Level at the property line more than doubled above the standard from 2006
to 2007. Deep and shallow aquifers are contaminated far above Clg@aitarget Levels for sulfate,

chloride, iron, TDS and boron aslvas many times above federal secondary MCLs and health advisories for
these contaminants. Arsenic has been measured 19 times higherpgharatydICL and lead measured

more than 10 times thimary MCL in groundwater underneath the FGD landfiipagh these constituents

are not being analyzed in remedial monitoring elsewhere at this extensive site. Despite the distance the
contamination has traveled, the file review did not indicate any existencesiteajfoundwater or surface
monitoring lcations or sampling requirements. The plant is located witkhiml®.6f the St. Johns River.

Determination
Demonstrated damage to groundwater, surface water and wetlands that is mo:sitg off

Test of Proof

Contamination of groundwater exceeding iBBDepartment of Environmental Protection (FDEP)

Groundwater Cleatup Target levels (Chapter 6277, Groundwater Cleatdp Target Levels, April 17,

2005) for chloride, sulfate, TDS, boron, and iron was documented up to at least one mile from the aource are
(Ardaman, 2008). Chloride concentrations above the 250 mg/L Target Level at the property line more than
doubled from 2006 to 2007. Leakage from three lined process ponds, two unlined storm water runoff ponds,
and an unlined FGD sludge landfill werentfed as causes of groundwater contamination. Deep and

shallow aquifers are contaminated far above FDEP standards and secondary drinking water standards, and
contaminated groundwater has affectedsite wetlands. Surface water data indicate gross edaaces of

primary MCLs, secondary MCLs and water quality standards at the FGD landfill (FDEP, 2003).

Eleven groundwater monitoring wells were drilled in the shallow surficial aquifer, and six wells in the deeper
portion of the surficial water table ader (Ardaman, 2008). Seminole Electric was required to install a
groundwater collection system to partially capture contaminated groundwater. That system has been fully
operational since October 2004. Yet increasing trends in chloride, sulfate, TddSabdriron (the only
parameters monitored in the collection system) levels continue in the disposal area and downgradient points.

Groundwater underlying the FGD landfill has been contaminated with arsenic measured auypgih.,19

19 times therimary MCL of 10ug/L, and lead measured at more than 150 pgdver 10 times therimary

MCLof 15 pg/L (FDEP, 2003). Boron was measured at over 40 times its guidance concentration, aluminum at
over 20 times theecondaryMCL, and sulfate at over 3 tisithesecondaryMCL.

Historical surface water data showed boron at levels over 1,000 times its guidance concentration (FDEP,
2003). Surface water data also revealed exceedances for aluminum at 4,100 times the Class Il fresh surface
water standard. Imaddition,secondaryMCL exceedances were documented in surface water for chloride
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(over 30 times the standard), sodium (over 3 times the standard), sulfate (over 3 times the standard) and TDS
(over 8.5 times the standard).

The highest shallow groundwatenstituent concentrations measured in the former FGD sludge disposal area
in August / September 2007 relative to the FDEP groundwater-afe#arget standards are as follows:

21,000 mg/L chloride (84 times the 250 mg/L standard); 1,100 mg/L sulfatetif#es the 250 mg/L

standard); 59,000 mg/L TDS (118 times the 500 mg/L standard); 344 mg/L boron (245 times the 1.4 mg/L
standard); and 29 mg/L iron (96 times the 0.3 mg/L standard) (Ardaman, 2008).

The groundwater concentrations measured in the deep@rpof the water table aquifer (approximately

43 feet below ground surface) under the FGD disposal area in August / September 2007 are as follows:
5,000 mg/L chloride (20 times the standard); 250 mg/L sulfate (equal to the standard); 9,200 mg/L TDS
(18.4times the standard); 73 mg/L boron (52 times the standard); and 9.3 mg/L iron (31 times the standard).

The groundwater constituent concentrations in August / September 2007 at the edge of the property line
located approximately one (1) mile from the F@iBposal area relative to the FDEP standard are as follows:
590 mg/L chloride (2.4 times the standard); 780 mg/L sulfate (3.1 times the standard); 3,100 mg/L TDS (6.2
times the standard); 4 mg/L boron (2.9 times the standard); and 12 mg/L iron (40h@nstartdard).

The groundwater constituent concentrations in August / September 2007 from monitoring wells in the wetland
area located just north of the FGD landfill relative to the FDEP standard are as follows: 3,100 mg/L chloride
(12.4 times the stlard); 1,500 mg/L sulfate (6 times the standard); 9,300 mg/L TDS (18.6 times the
standard); 29 mg/L boron (20.7 times the standard); and 36 mg/L iron (120 times the standard).
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