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EXECUTIVESUMMARY

An investigationled by expert hydrogeologists has identified 39 more coal combustion waste (CCW) disposal
sites in 21 states that have contaminated groundwater or surface water with toxic metals and other pollutants.
Their analysis is based on monitoring data and other information available in state agency files and builds on

a report released in February of 2010, which documentedsimilar damage at 31 coal combustion waste
dumpsites in 14 states) When added to the 67 damage cases that the U.S. Environmental Protection Agency
(USEPA)has already acknowledged, the total numberof sites polluted by coal ash or scrubber sludge comes
to at least 137 in 34 states. This total represents nearly a three-fold increase in the number of damage cases
identified in EPA's 2000 Regulatory Determination on the Wastes from the Combustion of Fossil Fuels?

At every one of the 35 sites with groundwater monitoring wells, on-site test results show that concentrationsof
heavy metals like arsenic or lead exceed federal health-based standards for drinking water. For example,
arsenic levels were above the 10 microgram per liter "maximum contaminant level" (MCL)at 26 of 35 sites,

with concentrations reaching as high as 3,419 micrograms (over 341 times the standard) at the Hatfield's
Ferry site in Pennsylvania. Table A presents a summary of results for select contaminants.

Table A: Summary of On-Site Monitoring Results for Select Contaminants

Alpha 2 15 pCi/L 128 pO/L Muskingum(OH)
American Electric Power d/b/c Ohio

Particles Power Company

Arsenic 26 10 µg/L 3,419 µg/L Hatfield's Ferry (PA) AlleghenyEnergy

Beryllium 3 4 µg/L 23 pg/L Gallatin (TN) Tennessee Valley Authority

Cadmium 9 5 µg/L 850 µg/L FirstEnergy

Chromium 4 100 pg/L 225 µg/L Northeastem (OK)
American Eectric Power b/ ublic

Lead 11 15 µg/L 2,690 µg/L FirstEnergy

Selenium 11 50 pg/L 1,320 µg/L Big Cajun 2 (LA) NRG Energy d/b/a LouisionoGenerating

Hyman Budoff / Merle & Charles
Thallium 2 2 µg/L 10 pg/L Uniontown (OH)

Kittinger
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Where off-site sampling of private wells occurred, contaminated drinking water was found in

every case.

States do not generally require off-site monitoring of drinking water wells beyond the fenceline,even when
there is documentedcontamination at the property boundary. Nevertheless, at four of the five sites examined
in this report for which such monitoring data are available, test results show violations of the federal MCL or a
federal or state health advisory at one or more wells used for drinking water. At the fifth site (Joliet 9 (IL)),

oithough off-site monitoring data are limited and consequently violation of federal or state standards are not

confirmed, at least 18 nearby drinking water wells were closed due to boron contamination.

Table B summarizesthe four sites where testing of off-site private drinking water wells occurred.

Table B: Heavy Metal Contaminationin Off-Site Private Wells

Bruce Mansfield [Little Blue]
22

(PA)

oluminum,antimony,
arsenic, barium, boron,

cadmium, diromium
(hexovalent),fluoride,
iron, lead, manganese,
selenium,and thallium

Altemative drinking water
source provided

Cayuga Generation Plant iron, lead, manganese' Contaminatedwell purchased(NY) zmc.

Oak Creek Power Plant (WI) 12 molybdenumand boron Provisionof bottled water

Unknownnumber of private antimony,orsenic, 100 homes placed on publicIndustrial Excess Landfill wells/11 off-site monitoring well beryllium, cadmium'
water, Superfundaction in

(OH) dusters in residential areas were chromium, lead, nickel and
contaminated thallium Progress

State records indicate the potential for more private wells to be contaminated.
Contaminated groundwater underneathat least 15 of the 39 sites is within two miles of private wells,

according to monitoring data and public information on private well locations at the following CCW
dumpsites: Independence(AR),Joliet 9 (IL),Lansing (MI),Cayuga (NY), Cardinal (OH), Gavin (OH), Muskingum

(OH), Uniontown (OH), Northeastem (OK), Boardman (OR), Bruce Mansfield (PA), Hatfield's Ferry (PA), Big

Stone (SD),Fayette Power Project (TX),and Oak Creek (WI). Public information on private drinking water
wells is often incomplete or out of date, but for at least eight of these CCW disposal sites - Joliet 9, Gavin,
Lansing, Muskingum, Uniontown, Bruce Mansfield, Fayette Power Project and Oak Creek - there are 25 or
more private drinking water wells at or within two miles of the site. At Joliet 9 and Uniontown, there are 90

or more private drinking water wells within a mile of the contaminatedCCW disposal sites.
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CCW contaminants may threaten public water wells or intakes, potentially requiring expensive
cleanup.
Public wells that serve local communitieshave tremendous pumping capacities that often change the direction

of groundwater flow and pull contaminatedwater into the public's water supply. These pollutants must be

removed at drinking water treatment plants, sometimesat great expense, to meet federal and state
standards for safe drinking water. At least 18 of the 39 contaminatedsites are located within five miles of a
public groundwater well that could potentially be affected by CCW pollutants. In fact, there are at least five

public water wells within a 5-mile radius of at least eight of those sites, namely: Flint Creek (AR);Montville
(CT);Lansing (IA); George Neal North (IA); George Neal South (IA); Big Cajun (LA);Cardinal (OH); and
Fayette Power Project (TX).

In several cases (e.g., Hatfield's Ferry (PA),Gallatin (TN),and Johnsonville (TN)),CCW disposal sites are
leaking their toxic cargo into rivers just upstream from intakes for public water systems. Often, metals like

arsenic are discharged to rivers through adjacent groundwater. For example,monitoring wells in an aquifer
that flows from the Hatfield's Ferry (PA)site to the Monongahela River, less than half a mile away, have
consistently measured arsenic at levels substantiallyabove the MCL for the last five years. The contaminated
groundwater discharges to the river are across from the water supply intake for the community of Masontown.
Although historically, Pennsylvaniahas only required this public water system to test for arsenic every eight
years, even in this limited testing, arsenic 2-3 times higher than the federal drinking water standard was
found in the intake water at least twice since 2000. Groundwater dischargesfrom CCW dumps may load
drinking water sources with additional contaminants that must ultimately be removed from the water supply at
public expense.

lilegal open dumping in violation of federal law may be occurring.
As many as 27 of the 35 sites where groundwater is contaminated may be illegal open dumps according to
federal law, based on the high levels of metals found in the groundwater.iii When concentrations of certain
pollutantsexceed limits establishedunder "Subtitle D" of the Resource Conservation and RecoveryAct, the
law requires that the operatorclose the dump, stop the flow of contamination, or obtain a waiver from the

state if certain criteria are satisfied. For example,at the two sites described above where off-site drinking

water wells have been contaminated with arsenic, and other sites where monitoring wells hundredsof yards
downgradientof the ash have been contaminatedwith heavy metals, such as the Spurlock (KY),Hatfield's
Ferry (PA),and Northeastern(OK) sites, it is likely that federally prohibited "open dumping" has occurred.
However, because open dumping regulations are part of subtitle D of the Resource Conservation and
Recovery Act (RCRA),USEPA has no authority to enforce these standards. And even though states have the

authority to enforce the prohibition, it appears that some states may have ignored the federal law and
allowed illegal CCW dumps to operate and contaminate drinking water sources. The failure of states to
enforce Subtitle D guidelines and the failure of plant operators to comply with those requirements indicate
that "guidelines" under subtitle D of RCRA are insufficient to guarantee compliance with federal safeguards.

Most damaged sites are still active and virtually all show recent evidence of contamination.
The contaminatedCCW sites identified cannot be dismissed as a legacy of past practices that are no longer

allowed today. Almost all of the facilities described in the report are active CCW disposal sites. The

contamination is documented by recent data (from 2007 or later) at 32 of the 35 sites for which groundwater
monitoring results are available. Even the few closed sites show that contamination often continues and even
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worsens for generationsafter disposal ceases. For example, nearly 40 years after CCW disposal stopped at
the Montville site (CT),average concentrations of arsenic in groundwater collected in 2007-2009 still exceed
the MCL by 21 times and are higher than measurements taken ten years ago.

Many states require no groundwater monitoring at all.
The USEPA's 2000 Regulatory Determinationnoted that damages from CCW disposal sites were likely to be

more widespread than the limited evidence available, due to the lack of groundwater monitoring at so many
locations,especiallycoal ash ponds.iv Ten years later, this basic deficiency is still widespread.

Large coal ash-generating states like Alabama,Arizona, Georgia, Indiana, Ohio, Mississippi,Missouri, New
Mexico, and Tennessee, to name a few, require no monitoring by law at coal ash ponds, at least while they

are still in operation. Althoughdata were available for the Lower Colorado River Authority's ash pond, most
CCW disposal sites in Texas are exempt from any regulation or monitoring by the state. States whose

regulations fail to require monitoring at coal ash ponds, both old and new, accounted for approximately70%

of the coal combustion waste generated nationwide in 2008.v A few of these states require monitoring only
at new ponds, but since 75 percent of waste ponds are over 25 years old and 10 percent are over 50 years
old, these state regulations leave a large and dangerousgap.vi

Many states, such as West Virginia, had limitations in their data that made further examinationuseless.
Mississippi,Alabama,and Georgia either require no monitoring of their numerous ash ponds or monitoring
only after the ponds have been closed, a rare event as most ponds are operated perpetuallyas "storage"

sites. Monitoring data from state files in Georgia were so minimal that no assessment of impacts could be

made.* In Minnesotaand Illinois, the state agency either refused to respond to our request for site files under
the Freedom of Information Act or responded that no data were available,despite the presence of
substantialdata.* The regulation of CCW in these states is so weak, or the staff so uncooperative,that it is

often impossible to determinethe extent of contamination at CCW sites.

Even when the groundwater is periodicallysampled for pollutants, state agencies usually fail to look beyond
CCW property boundariesto see how far that pollution has traveled. Off-site data were available at only 8

of the 35 sites evaluated in this report, despite clear evidenceat 28 of the sites that contaminants had

migrated away from coal ash ponds or landfills and toward the property boundary, and despite the fact that
private or public drinking water wells were located downgradientand in close proximity to sources of
contamination at many of the sites.

States agencies have not required polluters to cleanup even as contamination increases.

Power companies that own or operate coal ash disposal sites that contaminategroundwater ought to be

required to clean them up. At 21 sites examined in this study, the evidenceof groundwater contamination
was serious enough to cause a state agency to require additional monitoring and some assessment of its

causes. But as noted earlier, monitoring beyond the operator's fencelinewas rare, and only at five sites have

polluters attempted to determinehow far the contamination has traveled and at what concentrations (at
Montville (CT),Joliet 9 (IL)Uniontown (OH), Venice (IL),and Oak Creek (WI)).

At no site did a state require the power company to stop the contamination, let alone clean it up. In isolated
cases, citizens were provided with alternative sources of drinking water, or groundwater may have been
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cordoned off from further use as drinking water. At Uniontown (OH), many domestic well users have been left
to fend for themselves, even though monitoring data documented flows heavily contaminatedwith metals from
the Industrial Excess Landfill moving toward their wells until such monitoring was stopped in 2004.

Too often, state agencies routinely accept claims by utilities that contaminant increases are the result of
sampling anomalies,or that "nature" is responsible for heavy metal concentrations that are in fact far above
background levels. Without further investigation of the flimsy evidence, states let operators return to reduced
monitoring or stop monitoring altogether. And In the meantime, power companies may quietly purchase
surrounding property where wells are contaminated,often without alerting the state or the community that a
danger exists.

Four sites in the report demonstrateclear damage to off-site aquatic life that has been documentedin peer-
reviewed research or by government scientists:

? A U.S. Fish and Wildlife Service study found that aquatic life in Lake Erie was harmed by discharges

with high selenium, arsenic and other metal concentrations from an ash basin at the J.R. Whiting Plant
in Michigan.

? A catastrophic release in June 1967 from a coal ash pond at the Clinch River Plant in Virginia killed
an estimated 217,000 fish a distance of 90.1 miles downstreamand left the river ecosystem
damagedfor 35 years.

? Fly ash pond dischargescontaining high concentrations of cadmium and selenium from the Glen Lyn

plant in Virginia resulted in dramaticallyreduced diversity of benthic macroinvertebratesin a
mountain stream.

? High concentrations of metals and sediments from ash ponds at Wisconsin's Columbia Station virtually
eliminated aquatic insects for 2.2 miles downstream in the 1970s.

One of the most basic steps to protecting the off-site environment at CCW disposal sites is to set limits on the
discharge of leachate or wastewater that are based on best available treatmentstandards, and which are
also designed to protect rivers or streams. Few CCW sites are subject to Clean Water Act permits that
monitor,much less limit, the full range of toxic metals that are discharged from CCW disposal sites. The
limited data available show violations of the few discharge limits that are in place for the Hatfield's Ferry
and Bruce Mansfield sites in Pennsylvaniaand the Cardinal and Gavin sites in Ohio. Water quality criteria
for metals in waters receiving discharges from the Bruce Mansfield and Gavin sites are being exceeded, but
most waterways next to power plants are not monitored enough to make such determinations.

Of the 39 sites examined in our report, we found two, Gavin and Hatfield's Ferry, where state agencies or
operators examined the toxic effects of surface discharges on life in receiving waters. At both sites the
discharges had adverse impacts on stream life. Yet PADEP has yet to require a treatment of the discharges

at Hatfield's that will stop the impacts. Furthermore despite the acutely toxic effect of those dischargeson
insect and fish life at Gavin, Ohio EPA has implemented relaxed surface water quality standards for
beryllium, cadmium,chromium, lead, selenium, and other pollutants in Kyger Creek that appear to
accommodate contaminated discharges from the ash landfill and closed ash pond.

Lax regulation of coal ash disposal sites that drain into large rivers ignores the long-term build-up of metals
from such dischargesin river ecosystems. But discharges from TVA's Shawnee (KY),Gallatin, and Johnsonville
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(TN)sites along the Ohio, Cumberland,and Tennessee Rivers, respectively,the Big Cajun (LA)and Lansing (IA)

sites along the Mississippi River or the Leland Olds (ND) site along the Missouri River, may contribute to
harmful concentrations of metals that will be difficult to reverse.

The finding of heavy metal contamination in onsite wells at all of the sites with groundwater monitoring should

serve as a warning to USEPA and state regulators that use of coal ash as fill poses a real and substantial
danger to drinking water sources. At fill projects, there are no liners or monitoring wells. Often fill sites are in

or near residential areas where the contaminants need only travel a short distanceto drinking water wells.i×
According to the AmericanCoal Ash Association, use of coal ash as fill is pervasive -- over 20 million tons of
coal ash per year are used as structural fill and minefill, representing more than a third of the total coal ash

reused in the U.S.× In light of the significantcontamination described in this report, the USEPA must require
every fill site to employ effective safeguards,such as liners, monitoring, and leachate collection systems, to
prevent off-site migrationof dangerouscontaminants.

The threat to public health and damage to the environment documented in this report provides additional
evidence of the accumulating harm from poorly regulated CCW disposal sites. The quantum leap in coal ash

sites with documented contamination from seven sites identified by EPA in its Report to Congress in 1999×i to
137 sites today that are recognized by USEPA or presented in this and our previous report demonstrates that
when adequatemonitoring systems are establishedand their results are publicly accessible, contaminationis

invariably found at virtually every coal ash pond and landfill currently operating. Yet data from more than
half (200) of the major disposal sites used by power plants in 25 states, could not be examined by ElP staff
and experts,either because groundwater monitoring is lacking (8 states),agencies have refused to respond to
Freedom of Information Act Requests (5 states),or due to time and resource constraints (12 states). Expecting

monitoring data and other technical information at most CCW sites to be readily available to citizens when
EIP's professionalshad such difficulties obtaining it is unrealistic.

Our examinationshows that contamination of the environment and water supplies with toxic levels of arsenic,
selenium, lead, cadmium, boron, molybdenum,and other pollutants is pervasiveat America'sCCW disposal

sites because states are not preventing it. When contamination is documented repeatedly in monitoring at
these sites, state agencies do not respond,or they allow operators and their hired consultants to explain it

away without substantiation as somebodyelse's fault, a sampling problem, or even nature'sdoing. The states
almost never require the extent of the contamination to be determined, rarely sample off-site wells - even

nearby private drinking water wells that are in the path of the contamination - and almost never require that
contamination be cleaned up.

The avalanche of data should give the federal government the information it needs to set federally
enforceable standardsthat protect the public health, guaranteecitizens the right to know what is being
dumped in their drinking water and the ability to do something about it, and take action to order cleanup of
the worst sites. The evidence is in. It is past time for the U.S. Environmental ProtectionAgency to act.
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i The Environmental Integrity Project (EIP)and Earthjustice.2010. Out of Control: Mounting Damages from Coal Ash Waste
Sites (Feb.24, 2010), http://www.environmentalintegrity.org/news reports/news 02 24 10.php.

U.S. Environmental Protection Agency (USEPA).2000. Final RegulatoryDeterminationon Wastes from the Combustion of
Fossil Fuels, 65 Fed. Reg. 32,214, 32,225 (May 22, 2000).
"I See 40 C.F.R. § 257.3-4 (providing that"(a) A facility or practice shall not contaminate an underground drinking water source
beyond the solid waste boundary or beyond an alternative boundaryspecified in accordance with paragraph (b) of this

section.").
iv USEPA, supra note ii.
v USEPA. 2010a. Regulatory Impact Analysis for EPA's Proposed RCRA Regulation of Coal Combustion Residues (CCR)
Generatedby the ElectricUtility Industry (Apr. 30, 2010), (AppendixE and analysis of state regulationsby Earthiustice,
Environmental Integrity Project and Southern Environmental Law Center, August 2010).
vi USEPA. 2010b. EPA's Proposed Rule for Coal Combustion Residuals, Betsy Devlin, Associate Director,Materials Recovery &
Waste ManagementDivision,USEPA at 4 (Aug. 5, 2010),availableat
http://www.epa.gov/osw/nonhaz/industrial/special/fossil/ccr-rule/ccr-webinar.htm.
vil Staff and volunteers of Greenlawretrieved what monitoring data they could from files in Georgia for our researchers but it
was so minimal that no assessment of impactscould be made.

* Staff of the Prairie Rivers Network found substantial monitoring data when they visited the file room at the Illinois
EnvironmentalProtection Agency.
i× According to EPA, large fill sites are associated with 7 proven damage cases and 1 potential damage case. (See,for
example, the BattlefieldGolf Course in Chesapeake, VA, where 1.5 million yards of fly ash were used as fill for construction
of a golf course and Town of Pines, IN). 75 Fed. Reg. 35155.
× AmericanCoal Ash Association, 2008 Coal Combustion Product (CCP)Production & Use Survey Report, available at
http://acaa.affiniscape.com/displaycommon.cfm?an=1&subarticlenbr=3.
×i USEPA. 1999. Office of Solid Waste & Emergency Response,Report to Congress:Wastes from the Combustionof Fossil
Fuels (Mar. 1999).
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These damage cases include the 39 documented in this report and the 31 cases described in: The Environmental Integrity Project (EIP) and Earthjustice. 2010.Out of Control: Mounting Damages

fromCoalAshWasteSites(Feb.24, 2010), http://www.environmentalintegrity.org/news reports/news 02 24 10.php.

See Sierra Club, Kentucky Waterways Alliance, Global Environmental, LLC.2010. Slow Motion Spills: Coal Combustion Waste and Water in Kentucky (May 2010), available at
http://kentucky.sierraclub.org/resources/Environrnental Research/Coal Combustion Waste and Water In KY 042110.pdf.

See USEPA. 2010. Hazardous and Solid Waste Management System; Identification and Listing of Special Wastes; Disposal of Coal Combustion Residuals From Electric UtHities; Proposed Rule, 75

Fed. Reg. 35128, (June 21, 2010), and USEPA. 2007. Office of Solid Waste, Coal Combustion Waste Damage Case Assessments (July 9, 2007).
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TABLE 1: SUMMARY OF DAMAGE CASES

Groundwater downgradient of a CCW landfill has been

contaminated with lead up to 33 times the MCL, barium,

Demonstrated damage selenium, cadmium and chromium exceeding the MCL and

Coal fly ash, bonom
to groundwater moving iron, manganese and silver exceeding Arkansas groundwater 45 private wells are within a 2-

Flint Creek
American Electric

ash, wastewater .

off-site (to on standards. 2009 assessment monitoring found selenium at 3 mile radius of the plant. Six public
AR Power d/b/a

sludge, storm water
intermittent stream that times the MCL, and sulfate and TDS at 8 and 5times the

wells are within a 5-mile radius of
SWEPCO drains to ash ponds SMCL respectively in a well 360 feet downgradient fram the

which discharge to an landfill A leachate seep with high metals discharges to a
off-site reservoir) stream that drains to osh ponds which discharge to an off site

recreaffonal reservoir without ilmits or monitoring of ash

metals.

The network of 34 monitoring wells at Independence has

documented widespread contamination of groundwater with

Demonstrated damage
arsenic, cadmium and lead above MCLs. Erom 2002-2009'

25 irrigation wells and one

Independence
Entergy d/b/o Cool fly ash, bottom

to groundwater moving
SMCLs have been exceeded repeatedly for iron, manganese, drinking well are within a mile; 3AR

Steam Station
Arkansas Power and pro

st n pr p y ines
closes to the eos

two downgraedient C landfi wells
prod wells havat

the plo tmagnified by form irrigation pumping. Iron concentrations

have been as high as 131 times the SMCL and arsenic 1s

approaching the MCL in these wells.
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Multiple "areas of concern" (AOCs) exist In this urban site

where coal ash has contaminated groundwater and·soil with
iron more than 1000 times the SMCL, and arsenic up to26

Demonstrofed damage times and beryllium more than 3times the MCL and increasing The area immediately west of the

Montville
to soil and in one well despite ash disposal stopping 40 years ago. Plant is densely populated.

NRG Energy

/ Coal fly ash and groundwater moving There are two groundwater zones, and arsenic has been up Documents suggest over 300

Moniville Power, LLC bottom ash off-site to surface to 8times the MCL and beryllium exceeding the MCL in the privote wells are likely within 2
water (discharging into zone that issupposed to attain potable standards. Lead has miles and over 40 municipal wells

the Thames River) exceeded "pollulant mobility·criteria," and arsenic and are within 5 miles of the Plant.

beryllium exceed "direct exposure criteria" in soils and

cadmium, nickel, zine and copper have been "constituents of

concern" in an AOC In this zone.

Groundwater around two unlined CCWlandfills and process

waste water ponds is contaminated with arsenic, cadmium,

Demonstrated on-site ' selenium, and nitrates above MCls, vanadium above Disposal areas are near Lake

FL
C.D. Mdntosh'

City of Lakeland
Cool fly ash, bottom

damage to
state std, and mongonese, iron, sulfate, TDS and pH above Parker, the shoreline of which is

Jr. Power Plant ash and FGD waste SMCLs near property lines. FDEP Consent Order was issued densely populated, and the loke

groundwater
in 2001 to address monitoring and deanup. In 2010, MCL is used recreationally.

for arsenic was exceeded in 15 wells monitoring 3water
bearing zones.

Demonstrated damage
5ince 2001, arsenic has exceeded the MCL in all 6wells

Berkshire Hothoway
to groundwater moving

monitoring the shallow and deeper aquifers downgradient ofGeorge Neal
d/b/a MidAmerican

Cool fly ash and off-site, {into the
the CCWmonofill with maximum concentration exceeding the Unknown

Sanan Nos Energy
bottom osh Missouri River on the

MCL by 22 times. High levels of iron, manganese and sulfote
western perimeter of

are also in groundwater downgredient from the monofliL
the property)

George Neal
Berkshire Hathaway

Cool fly osh and1A
Station South

d/b/a MidAmerican
bottom oshEnergy

Demonstrated damage

to groundwater moving

off-site, (as indicated

by downgrodient

contaminant levels

exceeding state

standards that indicate

contaminants are

migrating in

groundwater)

Groundwater monitoring implemented in 2000 has found

arsenic up to 8.4 times the MCL in downgradient

groundwater. Average iron and manganese levels surpass

SMCI.s by up to 32 and 75 times, respectively and the
Unknown

Lifetime Health Advisory for manganese by 6 times.
Selenium, barium and zinc exceed "Upgradient Control Limits"

set by lA DNR indicating these contaminants are migrating
beyond the disposal site.
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There are about a dozen

Groundwater downgrodlent from the ash landfill at Lansing residences within 1000 feet of the

Alliant Energy Station has arsenic levels at more than twIce the MCL landfill and ash ponds. There are
Lansing Power

d/b/o Interstate
Coal fly ash and Demonstrated damage

Sampling also shows that iron, sulfate and manganese are for 33 drinking wells within a 2-mile
Station

Power & Light
bottom ash to on-site groundwater

above SMCLs and manganese concentratlans also exceed radius of the Plant and 5 public

EPA's Lifetime Health Advisory level by as much as 33 times. water sources within a 54nile

radius.

Midwest Generation bought out or replaced 18 off-site

drinking water wells contaminated with boron from CCW
dumped in its unlined landfill and two unlined ponds built in a

quarry 1,000 feet away. IEPA has applied relaxed There are 94 drinking wells within
groundwater standards for boron, cadmium, molybdenum and

a mile radius of the landfill with
Edison intemational

Demonstrated demoge selenium since 1996, e.g. ollowing groundwater moving off-
wells downgrodient to the

d/b/a Midwest Coal bottom osh ond
to off-site groundwater, s te to be contam nated 52 times over the MCl for cadmium.

northeast and southeast of the
IL Generating drinking water and in Aug. 2009, IEPA issued a Norsce of Violation citing 50

.
Station

Generations EME boiler slog
surface water moving exceedonces of groundwater standards for orsenic, borium, d spos sites Concerns are that

off-site copper and molybdenum. Arsemc has exceeded the MCL by
. .

up to 8.3 times and molybdenum had exceeded the fed. east will Pull the contammation

Lifetime HA by 70 times in 2off-site monitoring wells. Yet

IEPA has not required testing or replacement of off-site

private wells northeast of the site even though its modeling
indicates their likely contamination.

Demonstrated damage Cadmium levels from unlined ponds and a landfill have

to groundwater moving reached 17.6 times the MCL and 35 times federal water

Souihern illinois Coal fly ash bottom
off-site to surface quality standard for acute toxicity in groundwater There are 3wells within o mile

IL Morlan Plant water (discharging into discharging to Saline Creek. Cadmium and Iron also exceed radius of the CCWdisposal
Power Cooperative ash, FGD waste Soline Creek on the Illinois Class IGroundwater Standards. 2009 data show high areas.

northern perimeter of concentrations of aluminum, boron and manganese in ash

the site) pond discharges to Saline Creek.

Contaminant plumes from inactive, unlined ash ponds exceed

Coal fly ash, bottom
9°

the MCL for orsenic by 21 times on-site and by 3.8 times 400

Venice Power Ameren Energy osh, wastewater 00oundwater
site feet east of ash ponds in off-site monitoring wells and exceed

Unknown
Storion d/b/a/ AmerenUE sludge, storm water boron Health Advisories and IL Class Igroundwater standards

runoff
ponds & beyond

600 feet from the ponds. Groundwater Management Zone
property line)

proposed to control off-site contamination.
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E.ON d/b/a Coal fly ash, bottom Demonstrated damage
.

Groundwater monitoring has measured arsenic, sulfate and
There are 15 private wells within

KY M111Creek
Louisville Gas & ash, FGD waste, cool to groundwater moving

TDS exceeding MCLs and SMCLs in a contaminant plume one-

o 2-mile radius and 4 public wells
Electric pile runoff off-site, (Ohio River). mile wide potentlolly endangering offisite use of shallow

within a 5-mile radius of the Plant.

groundwater-

Demonstrated damage
Groundwater in the Alluvlol Aquifer iscontaminated with

to groundwater moving
arsenic and selenium exceeding MCls, boron exceeding

Unknown
- Metropolis Lake in

KY
Shawnee Fossil Tennessee Valley Coal fly ash and

off-site, (into Little
USEPA's Lifetime Health Advisory and sulfate and TDS

adlocent state-owned park isPlant Authority bottom ash Bayou Creek and Ohio
exceeding SMCLs. Assessment documents contamination of

contaminated with mercury.
River)

the site since the 1980s. Redd1sh leachate seeps from CCW
areas into Uttle Bayou Creek.

Spurlock's CCWlandfill has contaminated underlying

Demonstrated
.damage groundwater since at least 2005 with orsenic, iron, sulfate

Spurlock Power East Kentudty Power Cool fly ash, bottom to off-site groundwater, and TDS exceeding MCLs and SMCLs. Arsenic has reached
There are 25 private wells withm

Station Cooperative ash and FGD waste (750 feet beyond 16 times the MCt. In an off-site well 750 feet northeast of the a 2-mile radius and 3public wells

landfill boundary). landfill. The disposal site discharges to three receiving
within a 5-miie radius of the Plant.

streams that flow into the Ohio River.

A mile long complex of ash ponds has contaminated all five

Demonstrated damage
on-site monitoring wells with selenium up to 26.4 times the There are 3 private drinking wells

Big Ca[un 2
NRG Energy d/b/o Coal fly ash, bottom

to groundwater moving
MCL LDEQ has required 11 rnore wells be installed but also within a 2-mile radius and 11

LA Louisiana ash, wastewater allowed opproximately i
1,500 tons of Big Cajun's ash to be public wells within a 5-m11e rodlus

Generating sludge
boundary}

dumPed into the Mississippi River for borge mooring cells of the Plant. Four public walls are

without any monitoring to assure that selenium or other ash downgradlent of the Plant.

metals are not contaminating the river.

Cool fly ash, bottom Demonstrated damage
Groundwater has been contaminated with arsenic, lead and

Doret Hills ash, FGD waste, to groundwater moving
selenium exceeding MCLs. Sulfate concentrations are up to 16 There are 2private wells within a

LA
Power Station storm water runoff, off-site, (half mile from times higher than the SMCL and TD5 isup to 28 times higher 2-mile radius and 1public well

metal cleaning waste disposal sites).
than the SMCL Each ismore than 4 times the SMCL a half within a 5-mile radius of the Plant.

mde downgradient of disposal sites.

Demonstrated damage Monitoring of four wells under a CCW landfill hos found
There are 36 registered water

Cool fly ash, bottom
to groundwater moving overage arsenic 4 times and maximum arsenic up to 5.75 wells within a mile radius and 3

Rodemacher off-site, (to 1.ake times the MCL and lead exceeding the MCl under other
Public drinking water wells within

LA Cleco Power runoff, metal deaning
Rodemacher, Bayou de disposal units. Contamination is discharging to off-site surface a 5-mile radius of the Plant.

waste, clarlfier Jean and the Red water bodies 50 feet from waste d1sposal units with no
CLECO and the Louisiana DNR

sludge
River). attempt to monitor surface or groundwater off-site.

had conflict1n ell data. See site
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1R. Wh1ting
Coal fly osh, boiler

CMS Energy d/b/a deaning wastes,
Consumers Energy treated sewage

waste

Demonstrated off-site

ecological damage to

aquotle life.

A 1980s study conducted by the U.S. Fish and Wildlife
Service conduded that effluent d1scharges from the coal ash

basin adjacent to Lake Erie put oligochaetes (freshwater

worms) and young fish at risk. Chronic exposure to effluent Not Examined

could undermine fitness of populations by increased

susceptibility to disease, predation and reduced reproductive

capodty.

Voluntary groundwater monitoring at Dan River's ash ponds

Don River Coal fly ash and
Demonstrated on-site has revealed levels of chromium, iron, lead, mongonese, silver

Several dozen private residences

NC
Steam Station

Duke Energy
bottom osh

damage to
and sulfate exceeding state groundwater standards and

are within two miles of the ash

groundwater federal MCLs
Ponds.

A desed, day-lined CCW landfill has contaminated

Antelope Basic Electric Power
Coal fly ash, bottom

Demonstrated damage
underlying groundwater with arsenic that has increased to

ND ash, FGD waste, inert more than 3 times the MCL ND regulators have no
Valley Station Cooperative to on-site groundwater

monitoring data, anly trend graphs of results provided by the

power plant.

The area surrounding the Plant is
primarily agricultural and there

are private wells used for

Irrigation. There are 2 public

water supplies wilhin 5 miles of

the Plant.

Cool fly ash, bottom Monitoring has measured arsenic or nearly 8 times and lead A municipal well is within 5miles

ND
Leland Olds Basic Electric Power ash, cool pile runoff, Demonstrated damoge or nearly 5 times MCLs as well as elevated selenium and of the plant. Fish and irrigation

Station Cooperative cool slack, boiler to on-site groundwater boron in groundwater underneath day-lined, decommissioned water from the Missouri river

blowdown ash ponds. could be at risk.

NE Sheldon Station
Nebraska PubHc

Power District

Cayuga

NY Generation AES

Plant

Coal fly ash and

bottom ash

Coal fly ash and

bottom osh

Demonstrated damage

to groundwater moving
off-site (at property

boundary).

Demonstrated damage

to groundwater on-site

and a former private

residential well (now

owned by AES)

Selenium and sulfate have risen to levels exceeding MCLs and

SMCLs in shallow groundwater 400 feet downgradient of a
closed, clay-11ned ash landfill at the northern property line.

State has extended monitoring period and expanded

monitoring to determine extent of the contamination.
Concentrations of arsenic and selenium exceed MCLs in

groundwater on-site by 10 times and 1.6 times, respectively.

Ash leachate pond discharges to Cayugo Lake grossly

exceed surface water quality standards for orsenic, cadmium
and selenium, but NYDEC does not limit or monitor for these

parameters in Cayugo Lake.

An irrigation well is located

downgradient wilhin one mile of
the landfill

Cayugo Lake is one of New
York's Finger Lake, and heavily

used for recreation.
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The nearby Tidd-Dale subdivision

A statistically significant increase in arsenic exceeding the is In the direct groundwater path

Demonstrated damage
MCL by up to 10 times and molybdenum exceeding the of Fly Ash Reservoir 2. The

American Electric Coal fly ash, bottom
to groundwater moving federal Health Advisory by more than 10 times are in

subdivision relies: on private

OH Cardinal Plant
Power ash, FGD waste

'd'°'E1"O
groundwater underneath two unlined ash ponds. Private

drinking water wells. There are

into Riddles Run and
wells in 1he Tidd-Dale Subdivision are only o half mile

16 private drinking wells with 2
Blockhouse Hollow).

downgradient, but have not been sampled.
miles of the Plant and 5public

drinking water sources within 5
miles.

Demonstrated damage
Ash londfill monitoring shows groundwater iscontaminated

with alpha activity, arsenic, barium, cadmium, lead and
to groundwater off-site

molybdenum in excess of MCLs and the federal Lifetime There are at least 63 wells within
American Electric Cool fly ash, bottom

(in monitoring well Health Advisory. Molybdenum has reached 2.5 times this 1.5 miles of the fly ash pand.

OH
Gavm Power

Power d/b/o Ohio osh, FGD waste, filter
beyond the southern

advisory in groundwater 700 ft south of landfili. Wells Human exposure to contaminantsPlant
Power Company cake, lime

sur ace r
ondd

exceeding alpha activity MCL have grown from 9 to 15. may occur if fish is consumed from

oquatic life in Stingy
NPDES permit violations have occurred at the landfill and nearby surface waters.

Run and Kyger Creek} closed ash pond. Their dischar es are acutely toxic to aquatic

Monitoring shows exceedances of the MCL for alpho partides

American Electric
Demonstrated damage (up to 8.5 times the MCL), a notable increase in borium is 48 drinking water weHs are within

OH "0"* Power d/b/o Ohio
Cool fly ash and to groundwater moving occurring and iron and sulfate are substantially exceeding 1.5 miles of the plant; two wallsRiver Plant bottom ash off-site (to southern SMCLsin shallow downgradient groundwater 350 feet from

are 0.25 miles from the plant
property line). an unlined osh pond. Arsenic and mercury exceed MCLs by

more than 3times In the senpage from the pond dike.

Coal ash, masonry

rubble, paper, scrap Demonstrated damage This site hos been designated a Superfund Site by the EPA.
There are 90 private wells with

Industrial Excess
Hyman Budoff

/ lumber, organic to off-site groundwater, MCLs for antimony, orsenic, beryllium, cadmium, chromium 1500 feet of the site. There are
OH

Landfill
Merle & Charles chemical liquid including damage to and lead has been exceeded often by many times and in off-

documented cases of residentsKittinger wastes, hospitol many domestic drinking site residential wells. Radionuclides and anthropogenic drinking contaminated well water.
waste, septic tank water wells radioisotopes have migrated into nearby residential areas.

waste, other wastes

Groundwater at this unlined ash landfill contains selenium up
American Electric to 37 times, arsenic up to 6 times, lead up to 13 times, and At least 6private wells are

Northeastern Power d/b/o PubHc
Coal fly ash o e

(t

mov1ng barium up to 4 times the MCL Chromium and thallium exceed downgradient within 2miles in
Station Service Company of MCLs. Vanadlum is 9 times state standards. Contamination Oalogah and 3public wells are

Oklahoma
d r

Hows In 3directions. Arsenic is3 times the MCL 900 feet within 5miles.
northwest of the landfill.
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IN HARM'S W Ay: Lock of Federal Cool Ash Regulations Endangers Americans and Their Environment

. .
Groundwater in the vicinity of the

Groundwater contammation has been documented at the ash
plant is used for irrigation and

Demonstrated damage
landfill and Corty Reservoir where ash sluice water has been

livestock. Within5miles of the

to groundwater moving
disposed at the Boardman Plant since 1981. The Oregon

Plant, 14 wells are used for
Numerical Groundwater Quality Reference Level (ONGQRL}

. .
OR Boardman Plant

Portiond General Coal fly ash, bottom off-site (at monitoring for selenium has been exceeded and vanadium has reached
Electric ash, economizer ash wells 750 and 1,500

2.5 times state standards in shallow groundwater 1,500 feet pnvate water supply and 18

feet from CCW downgrodlent of the ash landfill which has a liner made of
wells are used for livestock

disposal area}
hydrated coal ash. No off-site monitoring is occurring. Corty watering. Carty Reservoir is also

. .
used for irrigation at aReservoir is not sampled for vanadium or selenium.

neighboring farm.

Contaminarian and discharges from the unlined Little Blue Run

Demonstrated damage
surface impoundment have caused exceedances of

to off-site groundwater
groundwater and/or surface water quality standards for

At least 22 private wells have

Bruce Mansfleid Cool fly ash, FGD and surface water (in aluminum, antimony, arsenic, barium, boron, codmium' been contaminated above state

Power Stasian
RrstEnergy

Waste domestic wells and in Moride,chromkun, fluoride, fron, lead, manganese, pH,
standards, federal MCLs, SMCLs,

Marks Run and oiher
selenium, sulfate, TDS, thallium, turbidity. Contamination has

or heahh advisories

surface waters).
been detected in multiple off-site residential drinking wells, in

Mark's Run and other off-site surface waters, and at many
on-site monitoring wells moving off-site.

Hatfield's Ferry

Power Station
Allegheny Energy

Coal fly ash, bottom

ash, wastewater
sludge, storm water

runoff

Demonstrated damage

to groundwater moving
off-site and to off-site

surface water and

aquatic life (in Little

WhitelyCreek and

tributaries).

Arsenic, molybdenum, boron, sulfate and total dissolved solids

{TDS) are for over standards in groundwater flowing from this

largely unlined CCW Iandfill. Total arsenic hos reached 342

times the MCL, boron more than 5 times the lifetime Health

Advisory and molybdenum 33 times this advisory in

groundwater 1,500 feet from the landfill that is flowing

toward a municipal water supply intoke on the Monongahelo
River that has had documented exceedonces of the arsenic

MCL The landfill's teachate pollutes streams with boron,

molybdenum, sulfate, thallium and TDS violating PA water

quality criteria and harms aquatic life.

There are seven drinking water

wells within 2miles of the ash site.

Demonstrated damage
21 of 25 monitoring wells report exceedances of

to groundwater moving
groundwater standards downgradient of CCWdisposal units

Coal fly ash, bottom off.site (at northern
in two aquifers. Arsenic has been up to 13 times and lead up Groundwater is the only source of

SD
Big Stone

Otter Toll Power ash, FGD waste, and eastern property
to 7 times the MCL, boron up to 34 times the Lifetime Neohh public water supply in Soulh

Power Plant
wastewater boundaries and south

Advisory and sulfate up to 224 times the SMCL at 56,000 Dakoto. There are 119 wells

toward the Whetstone mg/L Despite mounding of groundwoter of the property within a 5-mile radius of the Plant.

River).
es, no monitoring of nearby ponds or private wells has

occurred
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Groundwater downgradient of the gypsum storage area and

ash ponds contains arsenic more than twice the MCL, selenium

3 times the MCL and boron 13 times the Child Health There are 440 households within 3
TN

Cumberland Tennessee Valley Cool fly osh and Demonstrated damage Advisory, Aluminum, chlorlde, iron, manganese, sulfate and miles. The majority of nearby

Steam Plant Aulhority bottom osh to on-site groundwater. TDS exceed the SMCL. Placement of two CCWstorage- drinking water sources utilize

disposal areas over older unlined ash ponds that were built in groundwater.

a former creek channel has created conditions conducive to

contamination.

An unlined closed osh pond has contaminated groundwater
Many public drinking water

Demonstrated damage with beryllium up to 6 times the MCL
, cadmium exceeding the

Gallatin Fossil Tennessee Valley Cool fly ash and
to on-site groundwater MCL, nicket exceeding the TN MCL by 2.5 tknes and boren

the Cumberland River. The
TN

. moving off-site (into the consistently exceeding the federal Child Heahh Advisory.
Gallatin WaterDepartment

adjacent Cumberland Concentrations of aluminum, Iron, manganese, sulfate and TDS
draws water lust over 1mileRiver) exceed Secondary MCLs. Two newer active ash downstream of the plant's ash

impoundments are not lined or monitored.

Demonstrated damage
An active ash disposal area resides on an unlined island in the

Disposal areas discharge into

TN
Johnsonville Tennessee Valley Coal fly ash and

dis a ging ater

middle of the Te see R er G n ate the sland
recr ion ate fTennessee

Fossil Plant Authority bottom ash
water, (Tennessee cadmium, chromium, iron, lead, mongonese, molybdenum, Johnsonville and Camden

River).
sulfate and TDS far above federal Maximum Contam nant

municipal water intake pipes.Levels (MCL), SMCLs, and federal health advisory levels.

Cool ft a bottom
Demonstrated damage Groundwater sampling hos found arsenic, cobalt, TCEQ has notifled two
to groundwater moving molybdenum and selenium exceeding Texas Protective

off-site (to the Contamination Levels, MCLs and Health Advisories by 2-4 neighboring landowners of
Fayette Power Lower Colorado boiler slog

soulheast and southwest times. Aluminum, chloride, manganese, sulfate and TDS
possible molybdenum

Project River Authority construction wastes,
and discharging to concentrations exceed federal SMCLs. Molybdenum

contamination. There are 42

other non-CCW Cedar and Boylor contamination in the middle sand water bearing unit appears
Private wells and 23 public wells

wastes Creeks). to be moving off-site.
within 5 miles of the Plant.

Demonstrated off-site
In 1967 a dike from a coal ash pond at Clinch River Plant

ecological damage to
collapsed releasing a caustic ash slurry mio the Clinch River.

American Electric aquatic ecosystems,
Some 217,000 fish were killed for up to 90 miles downriver

VA
Clinch Rver

Power d/b/a
Coal fly ash and

(fish, snails, mussels,
and benthic macroinvertebrates, snails and mussels were also

Unknown
Appolochian Power

bortam ash
and aquatic

wlPed out or very riegatively affected. Forty years ofrer the

macroinvertebrates in
spill, aquatic ecosystems downstream remain degraded. High

the Clinch River). concentroflons of coPPer and aluminum from power plant

effluent also contribute to biotic impairment.
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American Electric

VA Glen Lyn Plant Power d/b/o

Appalachian Power

Coal fly ash and

bottom ash

Demonstrated off-site

damage to surface

water and aquatic

ecosystems, (aquotic

macroinvertebrates and
bacteria in a receiving

stream).

Sclentific studies in the 1970s and 1980s documented acute

toxicity of effluent discharges from a fly ash holding pond to

aquatic insects (mayflies) and bacteria in a mountain stream
that flows into the New River. High TSS, pH at 9.5 units and

cadmium and selenium exceeding Virginia Water Quality
Standards for ocure toxidty by 30 times and 4 times,

Unknown
respectively in the stream were responsible for the mortallry.

Bloaccumulation of copper by 580 times and cadmium and

n1ckel by 10,000 times in Duckweek, a floating plant in the

pond over levels in the water or sediments posed a toxic

potential to off-site life if the plant was flushed from the

pond.

Ecological studies in the late 1970s identified devastating

Demonstrated off-site
.quatic

life in a stream receiving discharge from

Alliont Energy damage to aquatic
ash ponds wiping out nearly oil oquatic insects for 2.2 miles

Columbio
d/b/a Wisconsin

Cool fly osh and
ecosystems (aquatic

downstream. High conductivity and concentrations of
Unknown

Energy Center
Power & Light

bottom osh
macroinvertebrates in a

codmium and copper that Ilkely exceeded federal and

receiving stream).
Wisconsinwater quality enterra for acute toxicity in the

stream os well as flocculent in the discharge coating the

stream bottom were the culprits.

In August 2009, WEEnergies

Twelve privote drinking wells whhin I500 feet of the Oak informed nearby residents ihot

Creek and Caledonia CCWlandfills have been contaminated their water was unsafe to drink

with molybdenum exceeding WI Enforcement Standard (ES) and has been providing bortled

and the federal Lifetime Health Advisory by up to 3 times water to about two dozen

Ook Creek Coal fly ash, bottom Demonstrated damage and boron levels exceeding Wl's Preventative Action Umit by residences. There about 100

Wi Power Plant Energy(WEEnergies)
osh, FGD waste, to off-site drinking up to 3.8 times. WEEnergies started providing bottled water more households north of these

(Coledonia)
d/b/a Wisconsin

wastewater solids water wells to residences in August 2009. WIDNRhas started an homes and potentially in the
Electric Power Co.

Investigation. Molybdenum En monitoring wells at the Oak pathway of contaminorlon but

Creek landfills isup to I
3.5 times higher than W1ES and most are on public water. Other

federal Lifetime HA and 375 times higher than these homes are potentially effected by
standards in landf1||leachate. localized contamination furlher

west.
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TABLE 2: COAL COMBUSTION WASTEDAMAGE TO GROUNDWATER

Barium Federai Primary MCL 2mg/L 2.4 mg/L Groundwater On-site

Cadmium Federal Primary MCL 0.005 mg/L O.01 mg/L Groundwater On-site
None

Chromium Federal Primary MCL 0.1 mg/L 0.128 mg/L Groundwater On-site
Flint Creek Power

AR
Plant

Lead Federal Primary MCL 0.015 mg/L 0.5 mg/L Groundwater On-site

Selenium Federal Primary MCL 0.05 mg/L 0.152 mg/L Groundwater On-site
State R uir Assessment

Silver
Federal SCondary 0.1 mg/L 0.2 mg/L Groundwater On-site None

0.016 mg/L (0.061

Arsente Federal Primary MCL 0.01 mg/L mg/L re[ected due Groundwater On-site
to turbidity)

AR
IndePendence Steam

Station Cadmium Federal Primary MCL 0.005 mg/L 0.006 mg/L Groundwater On-site

Lead Federal Primary MCL 0.015 mg/L 0.023 mg/L Groundwater On-site

Arsenic Federal Primary MCL O.01 mg/L 0.262 mg/L Groundwater On-site
Montville Generating EPA Proposed RCRA Remedial

Station Action Plan

Beryllium Federal Primary MCL O.004 mg/L 0.0138 mg/L Groundwater On-site

Consent Dec ee issuect in

FL Arsenic Federal Primary MCL O.01 mg/L 0.0165 mg/L Groundwater On-site
er 2 State

Monitoring

lA
George Neal Station

Arsenic Federal Primary MCL 0.01 mg/L 0.218 mg/L Groundwater On-site
Risk evaluot n requested by

lA
George IStation

Arsenic Federal Primary MCL 0.01 mg/L 0.0839 mg/L Groundwater on-site None

lA Lansing Power Station Arsenic Federal Primary MCL 0.01 mg/L 0.023 mg/L Groundwater On-site None
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IN HARM'S W ÀY: Lack of Federal Coal Ash Regulations Endangers Americans and Their Environment

Arsenic Federal Primary MCL 0.01 mg/L 0.215 mg/L Groundwager On-slie

State Required Assessment
1L Ven1co Power Station

Baron 3mg/L 27.7 mg/L Groundwater On-slie Monlior1ng, Groundwater
Advlsory Zone proposed.

Cadmium Federal Primary MCL 0.005 mg/L 0.006 mg/L Groundwater Orr..stre

KY Mill Creek Station Arsenic Federal Primary MCL O.01 mg/L O.015 mg/L Groundwater On-site
State Re uired sessment

Arsenic Federal Primary MCL 0.01 mg/L 0.012 mg/L Groundwater on-site

KY Shawnee Fossil Plant Baron
FederaldChild Heahh

3mg/L 15 mg/L Groundwater On-site None

Selenium Federal Primary MCL 0.05 mg/L 0.087 mg/L Groundwater On-site

KY
Spur ock Power

Arsenic Federal Primary MCL 0.01 mg/L 0.16 mg/L Groundwater Off-site None

Notice of Deficiency; State

LA
Big Ca[ Power

Selenium Federal Primary MCL 0.05 mg/L 1.32 mg/L Groundwater On-site Required Assessment

Monitoring

Arsenic Federal Primary MCL 0.01 mg/L 0.0156 mg/L Groundwater On-site

LA
Delet lls Power

Lead Federal Primary MCL 0.015 mg/L O.023 mg/L Groundwater On-site
State Re ed Assessment

Selenium Federal Primary MCL 0.05 mg/L O.173 mg/L Groundwater On-site

Rodemacher Power.
Arsenic Federal Primary MCL 0.01 mg/L 0.0575 mg/L Groundwater On-site

State Required Assessment

Lead Federal Prlmary MCL 0.015 mg/L 0.0209 mg/L Groundwater On-site

North Carolina

Chromium Groundwater 0.05 mg/L 0.0611 mg/L Groundwater On-site
Standard

NC
Dan er Steam

Lead Federal Primary MCL 0.015 mg/L 0.0392 mg/L Groundwater On-site None

North Carolina

Silver Groundwater 0.0175 mg/L 0.0411 mg/L Groundwater On-site
Standard
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IN HARM'S W AY :
lack of Federal Coal Ash Regulations Endangers Americans and Their Environment

ND Arsenic Federal Primary MCL 0.01 mg/L 0.035 mg/L2 Groundwater On-site None

Arsenic Federal Primary MCL 0.01 mg/L 0.0789 mg/L Groundwater On-site

ND Leland Olds Station None

Lead Federal Primary MCL 0.015 mg/L 0.0716 mg/L Groundwater On-site

Post-closure groundwater
NE Sheldon Station Selenium Federal Primary MCL 0.05 mg/L .0728 mg/L Groundwater On-site monitoring4xtended with

more monitoring wells

Arsenic Federal Primary MCL 0.01 mg/L 0.019 mg/L Groundwater On-site

NY
Cayuga Generation

New York None

Selenium Groundwater 0.01 mg/L 0.076 mg/L Groundwater On..site
Standard"

Arsenic Federal Primary MCL 0.01 mg/L 0.1 mg/L Groundwater On-site

Federal Child Heahh

OH Cardinal Plant
Baron

Advisory 3mg/L S.57 mg/L Groundwater On-site State Required Assessment

Monitoring
Federal Lifetime

Molybdenum
Heahh Advisory

0.04 mg/L 0.43 mg/L Groundwater On-site

P rt es
Federal Primary MCL 15 pCi/L 1,497 pCi/L Groundwater On-site

Arsenic Federal Primary MCL 0.01 mg/L 0.057 mg/L Groundwater On-site

Barium Federal Primary MCL 2mg/L 13.8 mg/L Groundwater On-site

Dolly Maximu Landfill

OH Gavin Power Plant NP Sntro

r e
8.551 mg/L 9.47 mg/L Outfall 007

Su e aver

State Re uired ssment

Permit

Cadmium Federal Primary MCL 0.005 mg/L O.007 mg/L Groundwater On-site

Lead Federal Primary MCL 0.015 mg/L 0.051 mg/L Groundwater On-site

Molybdenum
Fed

0.04 mg/L O.409 mg/L Groundwater On-site
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IN HARM'S WAY: 1.ack of Federal Cool Ash Regulations Endangers Americans and Their Environment

Monilaring required due 10

OH Muskingum Riverflant FederalPrimary MCL 15 pCl/L 128 pO/L Groundwater On.elle
.increase

kiknpoundment dam
height

Antimony Federal Primary MCL 0.006 mg/L 0.315 mg/L

Arsenic Federal Primary MCL 0.01 mg/L 0.132 mg/L

Barium Federal Primary MCL 2mg/L 2.3 mg/L

Beryllium Federal Primary MCL 0.004 mg/L O.1 21 mg/L

Cadmium Federal Primary MCL 0.005 mg/L 0.265 mg/L

OH
Industrial Excess

Landfill (Uniontown)
Chromium Federal Primary MCL 0.1 mg/L 1.680 mg/L

Lead Federal Primary MCL 0.015 mg/L 0.70 mg/L

Mercury Federal Primary MCL 0.002 mg/L 0.0055 mg/L

Nickel Federal Primary MCL 0.1 mg/L 2.2 mg/L

Off-site (close to

Groundwater or within a
residential area)

Off-site (close to

Groundwater or within a
residential area)

Off-site (close to

Groundwater or within a
residential area)

Off-site (close to
Groundwater or within a

residential areo)

Of f-site (close to

Groundwater or within o
residential area)

Off-site (close to

Groundwater or within a
residential area)

Off..site (close to

Groundwater or within a
residential area)

Off-site (close to

Groundwater or within a
residential area)

Off-site (close to

Groundwater or within a
residential area)

EPA Designated Superfund

Site

Off-site (close to
Thallium Federal Primary MCL 0.002 mg/L 0.0129 mg/L Groundwater or within a

residential area)
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IN HARM'5 WAY: Lock of Federal Coal Ash Regulations Endangers Americans and Their Environment

Arsenic Federal Primary MCL 0.01 mg/L 0.094 mg/L Groundwater On-site»

Oklahoma
Barium Groundwater 1mg/L 8.69 mg/L Groundwater On-site

Stonderdra

Chromium Federal Primary MCL O.1 mg/L 0.225 mg/L Groundwater On..sited

State Required Investigotion

and possible remedlation of

OK Northeastern Station Lead Federal Primary MCL 0.015 mg/L 0.208 mg/L Groundwater On-sited contaminent plume moving
south but no aceton on

Oklahoma contamination moving norlk.

Selenium Groundwoter 0.01 mg/L 1.83 mg/L Groundwater On-site
Standard*

Thallium Federal Primary MCL 0.002 mg/L 0.003 mg/L Groundwater on-site

Florido Groundwater
Vanadium Standard (see site 0.049 mg/L 0.465 mg/L Groundwater On-site

report)

Selenium
Oregon Groundwater

0.01 mg/L 0.019 mg/L Groundwater On-site

OR Boardmon Plant Florida Groundwater None

Vanadium Standard (see site 0.049 mg/L 0.126 mg/L Groundwater On-site××

report)

Federal SCondary 0.05
-

0.2
0.711 mg/L Groundwater

O sk
g agreement in 1994 for

groundwoner contamination;

Bruce Mansfield P Ivanlo WQC
She ($eep

PA Power Station (Little Antimony 0.0056 mg/L 0.01 mg/L Surface Water 1490 feet from two NOVs for fugitive dust

Blue) the impoundment) and required resampling of

10 wells with eleveled arsenic
levels, but no comprehensive

Arsenic Federal Primary MCL 0.01 mg/L 0.021 mg/L Groundwater
remed on on h been

assessed.
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1N HARM'5 WAY; Lack of Federal Coal Ash Regulafions Endangers Americans and
Their Environment

Arsenic Federal Primary MCL 0.01 mg/L 0.036 mg/L Groundwaler On-sile8

Pennsylvania Criteria Off-sile (a sprbg

Arsonle Conlinuous 0.01 mg/L 0.028 mg/L. Surfàce Water
over 2N¼

Conamtranen
fromihe

poundment)

Barium Federal Primary MCL 2mg/L 5ï98 mg/L Groundwater

Pennsylvania Criteria
Baron Continuous 1.6 mg/L 15.2 mg/L Surface Water Off-site

Concemradon PADEP and FirstEnergy

entered into a seulement

agreement in 1994 for
Pennsylvania Crlieria

8 groundwater contandnadeBoron Continuous 1.6 mg/L 11.8 mg/L Surface Water . since then, PADEP has issued

PA Pow Stati (o
Concereration two NOVs for fugitive dust

Blue) recluired & of
10 wells with elevated arsen1c

Cadmium Federal Primary MCL 0.005 mg/L 0.85 mg/L (total) Groundwater

required nor pénalties

Pennsylvania Criteria assessed.

Cadmium Congnuous
0.00064

0.00074 mg/L Surface Water Off-site
Concentration

Off-site

Chloride
Federal Secondary

250 mg/L 3 2 // Groundwater We / v
Drinking Woier

Well

Fluoride 2mg/L 2.3 mg/L Groundwater
MCL DrInking Well

Fluoride
Pennsylv a Primary

2mg/L 6A mg/L Groundwater On-sited
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IN HARM'S WAY: Lack of Federal Coal Ash Regulations Endangers Americans and Their Environment

Pennsylvania Criteria
H a Continuous/Maximum

O 6mg/
0.028 mg/L Surface Water Off-site

Concentration

Hexovalent
Pennsylvania Criteria

0.01 mg/L
Chramlum Continuous/Maximum 0.016 mg/L

0.02 mg/L Surface Water On-site
Concentration

Off-site

Iron
Federal Secondary

0.3 mg/L
36 mg/L /29

Graundwater W P eMCL mg/L DS¼ Ws
PADEP and FirstEnergy

Well
into a

agreement in 1994 for

Lead Federal Primary MCL 0.015 mg/L 2.69 mg/L Groundwater On-sites groundwater contaminatient

Bruce MansfIeld
since then, PADEP has issued

PA Power StatIon (Little Lead
Federal Primary

0.015 mg/l 1.8 mg/L (total) Groundwater
Off-site Private two NOVs for fuglaive dust

Blue) MCL"" Drinking Well and required resampling of
10 wells with elevated arsenic

Pennsylvania Criteria levels, but no comprehensive

Lead Cantinuous
0.01094

0.150 mg/L Surface Water Off-site remediatlan plan has been

Concentration mg/L

assessed.
Off-site

Manganese
Federal dory

0.05 mg/L
3.72 mg/L 2.399

Graundwater Well/Prl e
Drinking Water

Well

pH
Federal Secondary

6.5
-

8.5 B.7 Groundwater
MCL Drinkmg Well

Pennsylvania

pH Secondary WQC
5.5 min um Surface Water off-site

Health Criterla
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|N HARM'S WAY: Lack of Federal Coal Ash Regulations Endangers Americans and Their Environment

Pennsylvania Criteria

Selenlum Comlnuous 0.0046 mg/L Q.150.mg/L Surface Water Qif-site
Concentration

Pennsylvania Criterio
On-site o seep.

Selenium ConHnuous 0.0046 mg/L 0;0939 mg/L Surface Water
Concentrelon PADEP and FirstEnergy

emered kilo.o settlement
agreement In 1994 for

Sulfate °°"d°'Y 250mg/L 1,710 /L Groundwater
Off-dtePrivate groundwatercontaminationr

Bruce Mansfield MCL "9 Drinking Well since them PADEP has Issued

PA Power Station (Little two NOVs. for fugitive dust

Blue) Off and required resampling .of
TO wells. with.elevated arsenic

TDS 500 mg/L
7,310 mg/L / Groundwater W age levelsMno comprehendve

2,900 mg/L remedlotion plan has been

Well required nor penalties

assessed.

Thallium
H a

ania WQC 0. 4 0.00046 mg/L Surface Water Off-site creek

Pennsylvania

Turbidity GrS
der

220 NTU /40
Groundwater

Drinking Well

Arsenic

Boron

PA
Hatfield's Ferry Power

Station

Boron

Chromium

Federal Primary MCL 0.01 mg/L 3.419 mg/L (total)

Federal Child Health

3mg/L 31.7 mg/LAdvisory

Pennsylvania Criteria

Continuous 1.600 mg/L 8.428 mg/L
Concentration

Federal Primary MCL 0.1 mg/L 0.104 mg/L

Groundwater On-site""S

Groundwater On-site""*

Off-site in

Surface Water
trib ary oedlittle

Whitely Creek

Groundwater On-siter

2008 Consent Order and

Agreement for violations of

effluent limits in ash landfill

discharges to the unnamed
tributary to Little Whitely

Creek. Required corrective

action plan to address

deficiencies in landfill's

wetland treatment system.
Steps to be implemented are

unclear.
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IN HARM'S W AY: Lack of Federal Coal Ash Regulations Endangers Americans and Their Environment

Off-site in

Mongonese
FederalMC ondary 0.050 mg/L 0.355 mg/L Surface Water trib ry o

WhitelyCreek

Molybdenum
EPA Lifetime Heahh

0.04 mg/LAdvisory

EPA Lifetime Health
Molybdenum

Advisory
0.04 mg/L

Hatfield's Ferry Power

Station

Sulfate
Federal Secondary

250 mg/LMCL

1.31 mg/L Groundwater On-site

Off-site in

0.49 mg/L Surface Water trib ary o Little

WhitelyCreek

Off-site in

1,256 mg/L Surface Water
trib ary o

Little

Whitely Creek

2008 Consent Order and

Agreement for violations of

effluent limits in ash landfill

discharges to the unnamed
tributary to Little Whitely

Creek. Required corrective

action plan to address
deficiencies in landfilfs

wetland treatment system.
Steps to be implemented are

unclear.

Off-site in

TDS
Federal SCe ondary

500 mg/L 2,537 mg/L Surface Water
trib ary oedlittle

Whitely Creek

Arsen1c Federal Primary MCL 0.01 mg/L 0.1322 mg/L Groundwoter On-site

Baron
Federald

y
3mg/L 204 mg/L Groundwater on-site

Assessment required

SD B1g Stone Power Plant Lead Federal Primary MCL 0.015 mg/L 0.1086 mg/L Groundwater On-site odditional walls in 1990.

Contamination has continued.
Federal Lifetime

Strontium
Health Advisory 4 mg/L 6.03 mg/L Groundwater On-site

Sulfate
Federal dary

250 mg/L 56,000 mg/L Groundwater On-site
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IN HARM'S WAY: lack of Federal Coal Ash Regulations Endangers Americans and Their Environmenr

Arsenic Federal Primary MCL O.01 mg/L 0.022 mg/L Groundwater On-site

TN
Cumber nd Steam

Baron
Federald

s yHealth 3mg/L 38 mg/L Groundwater On-site
No actions evident

Selenium Federal Primary MCL 0.05 mg/L 0.15 mg/L Groundwater On-site

Beryllium Federal Primary MCL 0.004 mg/L 0.023 mg/L Groundwotet On-slie

Boron
EPAA

viso y
3mg/L 5.6 mg/L Groundwater On-site

No actions evident. There are

TN Gallatin Fossil Plant two active disposal unils on-

Cadmium Federal Primary MCL 0.005 mg/L 0.0064 mg/L Groundwater On-site elle that are not monitored.

Tennessee

Nickel Groundwater 0.1 mg/L 0.25.mg/L Groundwater On-site
Standard

Arsenic Federal Primary MCL 0.01 mg/L 0.570 mg/L Groundwater On-site

Federal Child Health
Boron

Advisory 3mg/L 48 mg/L Groundwater On-site

Codmium Federal Primary MCL 0.005 mg/L 0.260 mg/L Groundwater On-site No actions evident. TDEC has

TN
Johnsonville Fossil allowed TVA to stop

Plant Chromium Federal Primary MCL 0.1 mg/L 0.16 mg/L Groundwater On-site monitoring the two most

contaminated areas on-site.

Lead Federal Primary MCL 0.015 mg/L 0.39 mg/L Groundwater On-site

Molybdenum e Health
0.04 mg/L 1.20 mg/L Groundwater On-site

Arsenic Federal Primary MCL 0.01 mg/L O.023 mg/L Groundwater Qn-site None

Fayette Power Project

(Sam Seymour) Texas Residentlol

Cobalt Protective 0.0073 mg/L O.0303 mg/L Groundwater Qn-site None
Contaminotion Level

Toble 2: Cool Combustion Waste Damage to Groundwater Page XXXiv



IN HARM'S WAy: Lock of Federal Coal Ash RegulaHons Endangers Americans and Their Environment

Letler sent to neighboring

Molybdenum HFederal

Life me, 0.04 mg/L 0.154 mg/L Groundwater On-site
Fayette Power Project

contamination
(Sam Seymour)

Selenium Federal Primary MCL 0.05 mg/L 0.212 mg/L Groundwater On-site

Wisconsin
Off-Site -

Boron Preventative Action 0.19 mg/L 0.72 mg/L Groundwater

Wells

lok

CrCa

d
Molybdenum En m nt 0.04 mg/L 0.094 mg/L Groundwater On-site

Standard

Off-Site -

Molybdenum
Hed ILif e 0.04 mg/L 0.124 mg/L Groundwater

B ng ven e
Wells

Arkansas Groundwater Protection Standard for silver is 0.18 mg/L

The IAGQS for barium is 0.075 mg/L IAGQS ore site specific standards approved by 1L EPA for the Joiiet Site.

The IAGQS for boron is 5.9 mg/L

The JAGQS for cadmium is 0.264 mg/L, 52.8 times higher than the Federal Primary MCL

The 1AGQS for molybdenum is 1.38 mg/L, 34.5 times higher than the Federal Life-time Heahh Advisory.

The IAGOS for pH is 6.14 to 8.56.

The IAGOS for seienium is 0.325 mg/L, 6.5 times higher than the Federal Primary MCL

The IAGQS for sodium is 165 mg/L, more than 8 times higher than the heahh-based Federal Drinking Water Advisory.

The IAGQS for sulfote is 493 mg/L

The IAGOS for TDS is 1,112 mg/L

The federai Child Heahh Advisory for boron is 3.0 mg/L

The Illinois Groundwater Protection Standard for boron is 2.0 mg/L
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IN HARM'S WAY: Lack of Federaf Coal Ash Regulafians Endangers Americans and Their Environment

""1 This is an approximate value, based on a trend graph. The state had only trend graphs of dato available for public review from the operator.

"h Ash leachate discharges to Coyugo Lake contain arsenic up to 0.086 mg/L, 4778 times the federal human health /fish
consumption water quality criteria, cadmium up to 0.052 mg/L,

26 times the federal aquatic life acute toxicity water quality criterio (a hordness dependent stondord), selenium up to 0.273 mg/L, 55 times the federal aquatic life chronic toxicity

water quality criterio and boron up to 75.1 mg/L, 25 times the federal Child Health Advisory. Cayuga Lake is not monitored for possibie water quality criteria (standard} violations

resulting from these discharges.

The federal primary MCL for selenium is 0.05 mg/L

Nickel and zinc concentrations exceeding water quality criteria in discharges from the ash pond are suspected of killing the test aquatic insect, Ceriodaphnia dubia, in Stingy Run.

Arsenic, chromium and lead have been measured up to 9.4 times, 2.25 times and 9.3 times higher than their federal primary MCLs respectively in groundwater 900 feet

downgradient of the ash landfili to the north reflecting contamination moving off-site.

The federal primary MCL for barium is 2.0 mg/L.

The federai primary MCL for selenium is 0.05 mg/L.

This vanadium concentration was measured at a well 1,500 feet downgrodient of the ash landfill reflecting contamination moving off-site.

Result reflects on-site contamination moving off-site.

The Pennsylvania Groundwater Standard for lead is 0.005 mg/L

This arsenic concentration was measured at a well approximately 1,500 feet downgradient of the ash landfill reflecting contamination moving off-site.

This boron concentration was measured at o well approximately 1,500 feet downgradient of the ash landfill reflecting contamination moving off-site.

This chromium concentration was measured at a well approximately 1,500 feet downgrodient of the ash landfill reflecting contamination moving off-site.

This molybdenum concentration was measured at a well approximately 1,500 feet downgradient of the ash landfill reflecting movement of contamination off-site.

The Texas Protective Contamination Level (TPCL) for molybdenum is 0.122 mg/L
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IN H ARM'S WAï: Lack of Federal Coal Ash Regulations Endangers Americansand Their Environment

DAMAGE CASES

American Electric Power (AEP)d/b/a Southwestern Electric Power Company (SWEPCO)- Flint Creek Power
Plant
21797 SWEPCO Plant Road
Gentry, AR 72734
Benton County
Latitude: 36.489495 Longitude: -79.715427

Demonstrated damage to off-site groundwater 360 feet west of the landfill; full extent of contamination not
known

Leaching of coal combustion waste (CCW) contaminants from the landfill to groundwater

Groundwater flowing from the CCW landfill at the Flint Creek Power Plant is contaminated at least 360 feet
beyond the solid waste boundary of the landfill at concentrations that have exceeded Arkansas groundwater
protection standards (GWPS), EPA Maximum ContaminantLevels (MCL),and EPA SecondaryMCLs (SMCL).
From 1994 through 1996, groundwater monitoring documentedbarium at 1.2 times the MCL, cadmium at
twice the MCL, lead at 33 times the MCL, iron at 4.8 times the GWPS, manganese at 33 times the GWPS,

and silver at 1.1 times the GWPS in multiple groundwater wells.

¼ell NE 1 -

aWeÙ 6 cIIE-1

Well,NE 2

w t 3a *Wel

5%½LPC() La 0
- q p

Internmten Sucah

- - C p¼TP

Pomary Ash Pond
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|N HARM'S WAY: Lack of Federal Coal Ash RegulationsEndangers Americansand TheirEnvironment

The Arkansas Departmentof Environmental Quality (ADEQ) required Flint Creek Power Plant to begin
assessmentmonitoring in 2005 because of statistically significant increases (SSIs)of selenium, sulfate, pH, and
total dissolved solids (TDS)in groundwater. Sampling of wells installed in 2009 to define the downgradient
nature and extent of the contamination documented numerous additionalexceedancesof groundwater and
drinking water protectionstandards. These exceedances included chromium at 1.2 times the MCL in one well,
and, in another well approximately 360 feet from the landfill, selenium at 3 times the MCL, TDS at 5 times the
SMCL, and sulfate at 8 times the SMCL. However, as of 2010, the downgradientextent of contamination has

still not been fully defined and no off-site surface water or groundwater sampling has occurred. A CCW
leachate seep with high concentrations of metals was identified in 2006, but, as of March 2010, the seep was
still not mitigated. The seep reportedly drains to CCW ponds that have neither groundwater monitoring
requirements nor any NPDES monitoring requirements or limits on metals in their discharge to an off-site
reservoir.

Southwestern Electric Power Company's (SWEPCO's)sampling of four wells at the CCW landfill for the Flint
Creek Plant from November 1994 to May 1996 intended to establish statistical background groundwater
quality (SWEPCO,1996a&b) revealed exceedances of standardsfor multiple constituents. SWEPCO and its

currentowner, American Electric Power (AEP),have argued that the November 1994 exceedanceswere due
to improperly developed wells that had high turbidity (SWEPCO,2006a&b). However, the location of these

wells at the edges of the landfill makes them unsuitable for measuring natural background groundwater
quality. Even without consideringthe November 1994 data, exceedancesof Groundwater Protection
Standards(GWPS) have continued to occur since at least November 3, 1995 when cadmium concentrations
exceeded the federal MCL and state GWPS (0.01 mg/Lversus the 0.005 mg/LMCL and GWPS) in three
wells (B-01, B-04, and B-05) (AEP,2006a). Another sample collected from well B-02 on May 7, 1996 found

exceedancesof MCLs and GWPS for barium (2.4 mg/Lversus 2 mg/LMCL and GWPS) and lead (0.5 mg/L,
over 33 times the MCL and GWPS of 0.015 mg/L)and exceedances of the GWPS for iron (53 mg/L,almost
five times the 11 mg/LGWPS), manganese (56 mg/L,almost 33 times the GWPS of 1.7 mg/L),and silver
(0.2 mg/Lversus 0.18 mg/LGWPS) (AEP,2010). Note that the GWPSs for iron, manganese, and silver are
less stringent than the federal SMCLs of 0.3 mg/L,0.05 mg/L,and 0.1 mg/L,respectively.

The trend of GWPS exceedanceshas continued after 1996. The landfill was required to initiate assessment

monitoring in April 2005 because of statistically significant increases (SSis)of sulfate, pH, TDS, and selenium
(AEP,2010, concentrations and well numbers not given).As has been noted, the wells used to determine
"background"were already contaminated,so the SSIs reflected upward trends in contaminants, rather than

evidenceof new contamination. AEP was required to install additionaldowngradientmonitoring wells as a
result of the selenium concentrations. Three wells (NE-1,NE-2, and NE-3),all downgradientof the landfill,
were to be placed east of Well B-02, and a fourth well was planned near the property line after collection
of new data (AEP,2009). Four years later, the first three wells were installed in July to August 2009,
although there is no evidence that the fourth well along the property line was ever installed (AEP,2010).

A review of historical groundwater data published in an April 2010 monitoring report (AEP,2010) found that
numerous groundwater criteria have been continually exceeded but the downgradient extent of contamination
has never been fully defined. Contamination above regulatorystandards is documentedapproximately360
feet beyond the solid waste boundary (as defined by ADEQ Regulation 22) in Well NE-3. Specifically, the

groundwater monitoring report found that:

? Boron - Concentrations in Well NE-3 have ranged from 0.92 to 1.24 mg/Lsince August 2009 (AEP,
2010).

Damage Case - Flint Creek Power Plant Page 2



iN HARM'SWAY: Lack of Federal CoalAsh RegulationsEndangers Americansand Their Envi onment

? Chromium - The concentration in Well NE-01 was 0.128 mg/L (exceeding the MCL and GWPS of
0.1 mg/L)in the October 28, 2009 sampling event.

? Selenium- Concentrations routinely exceeded the MCL and GWPS (0.05 mg/L) in Well B-02 from
May 2008 through January 7, 2009 (0.063 to 0.089 mg/L)and again on January 26, 2010 (0.103

mg/L). Seleniumconcentrations also exceeded the MCL and GWPS in Well NE-3 numerous times
(0.134 to 0.152 mg/L)since August 2009 when the well was installed. AEP concedes that selenium
concentrations are trending upward in Wells B-02 and B-05 (AEP,2006a).

? TDS - Concentrations have exceeded the SMCL (500 mg/L)in Well B-02 since December9, 1997
(maximum 1,540 mg/L). TDS concentrations have also exceeded the SMCL in Well NE-3 since it was
installed (2,130-2,370 mg/Lmaximum). TDS concentrations in Well B-04 are trending upward (AEP,
2006a).

? Sulfate- Concentrations in Well B-02 have been greater than the SMCL (250 mg/L)since November
18, 1998 (888 mg/Lmaximum)but less than the GWPS (1,200 mg/L). However, concentrations in

Well NE-3 have exceeded both the GWPS and the SMCL since it was installed (1,450 - 1,940 mg/L).
Sulfate concentrations in Well B-05 are trending upward (AEP,2006a).

? pH - Numerous wells are out of compliancewith the federal SMCL (6.5 to 8.5 units). Levels of pH
have been lower than the SMCL: consistently in Well B-02 since April 2009 (lowestmeasurement of
5.5); in Well B-04 for virtually every event since April 1995 (lowest measurement of 5.45); in Well B-

05 for every event since April 1995 (lowest measurement of 3.6); in Well B-06 occasionally since
August 2005 (lowest measurement of 6.21); in Well B-08 for virtually every event since May 2007
(lowestmeasurement of 6.05); and in new Wells NE-1, NE-2, and NE-3sinceOctober 2009 (6.23
lowest, 5.98 lowest, 6.3 lowest, respectively).

ADEQ first documenteda CCW landfill leachate seep discharging from the southeast corner of the landfill in

December 2006 during an inspection (AEP,2008). The CCW leachate exited the landfill area on AEP

property through a culvert where stormwaterrunoff also exits the landfill. From there, the CCW leachate
flowed through an intermittentstream on AEP propertyand, depending on the flow, either disappeared into

the streambed or flowed to the primary ash pond.

Since February 2007, the landfill permit has required that SWEPCO collect surface water samples from a
discharge point (if a discharge is present)at the southeast corner of the landfill (AEP,2010). The Solid Waste
Branch staff at ADEQ maintained that the surface water samples were in fact leachate seeps from the landfill
(Leamons,May 2010). The monitoring results showed numerous metals and other CCW indicator parameters
in the leachate accordingly:

? Barium - concentrations ranged from 0.015 to 0.378 mg/L;
? Boron - concentrations ranged from 3.89 to max 12.1 mg/L;
? Chromium - concentrations ranged from 0.089 to 0.336 mg/L;
? Lead - concentrations ranged from 0.001 to 0.003 mg/L;
? pH - concentrations ranged from 11.2 to 11.74;
? Selenium- concentrations ranged from 0.151 to 0.421 mg/L;
? TDS - concentrations ranged from 3,260 to 3,680 mg/L;
? Sulfate - concentrations ranged from 1,770 to 2,270 mg/L.

Barium, boron, cadmium, chromium, iron, lead, manganese, pH, selenium, silver, sulfate, and total dissolved

solids
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According to the Arkansas Weli Drilling Commission,45 five private wells were found within a two-mile radius
of the Flint Creek landfill. Data was obtained by sending the location of the Flint Creek landfill with a

specified two-mile radius to GIS specialists, who generatedon excel table that included latitude/longitude
data for private wells in the area. All private wells serve rural homes. Public well data was found by

requesting data within a five-mile radius of the landfill. Six public wells were found to serve the towns of
Siloam Springs and Gentry. Arkansas is in the process of placing all well data online in a public database
with the help of USGS, so well records may be incomplete and not representall private and public well
locations.

Legend
PnvateDrmkupWaterWelk
PubhcDrmkmgWaterweih

CCW pollutant concentrations have exceeded federal MCLs and SMCl.s and state GWPSs since 1994. CCW
leachate discharges to surface water have been identified since December 2006.

Statistically significant increases (SSIs)in January 2005 for sulfate, pH, TDS, and selenium resulted in ADEQ

requiring SWEPCOto initiate assessment monitoring at the landfill (AEP,2006a). AEP prepared a "Nature
and Extent Workplon" four years later, in June 2009, to "characterize the nature and extent of selenium in

groundwater."
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ADEQ issued a Notice of Deficiency (NOD) to SWEPCO on November 5, 2008 because of an uncontrolled
discharge of CCW leachate from the southeast corner of the landfill (AEP,2008). The NOD requested that
AEP install a leachate collection system and treat CCW leachate prior to its dischargeto the ponds. AEP

argued that no treatment other than discharge to the pond was necessary and that continued discharge

through the intermittent stream was acceptable because the ponds have adequate treatmentcapacity. As of
March 2010, construction of the teachate collectionsystem was not complete.

Fly ash, bottom ash, low volume (unspecified)plant wastewater sludges, and coal pile runoff solids

Although the Flint Creek Plant has operated a 40-acre Class 3N landfill since 1978, the Plant has only had a
landfill permit in 1994 (AEP,2006a). The current landfill permit allows for disposalof dried fly ash and
dredged bottom ash. The permit requires only semi-annualgroundwater monitoring. It does not require daily
or interim cover, and it requires post-closure care for only two years (SWEPCO,1994). The permit does not

specify if a liner was required.

The Flint Creek Plant also has a 30-acre primary ash pond and a 3.2-acre secondaryash pond south of the

plant operationsarea. The primary pond is a treatment unit that is permitted to receive bottom ash sluice

water, low volume wastewater, stormwater runoff, coal pile run-off, and treated domestic wastewater (0.03

million gallons a day (MGD)) from the town of Gentry's wastewater treatment plant (WWTP). The ponds

provide treatment through settling and neutralization (AEP,2006b). The estimatedcombined flow through the

ash ponds that discharge to SWEPCO Lake is 7.29 MGD (AEP,2008), but the flow can be up to 9.83 MGD
(AEP,2006b).

Active

The groundwater flow direction is variable and can flow in three directionsfrom the landfill-to the north,

northwest, and northeast (AEP,2006a). Although not illustrated on potentiometricsurface diagrams in

groundwatermonitoring reports (whichshow the direction of groundwater flow), a southeasterly flow is also
likely given the large CCW leachate seep in that area and the surface topography drainage to the

southeast. The groundwater seepage velocity was almost 17 feet per year during an August 26, 2006
sampling event (AEP,2006a) and almost 19 feet per year during a January 2010 event (AEP,2010). Wells
are screened in both soil and bedrock (AEP,2010). The average depth to water is approximately36 feet in

ten wells screened in soil and 47 feet in one bedrock well (B-07A) (AEP,2010).

According to Solid Waste Branch staff at ADEQ, coal ash ponds and surface impoundments at Arkansas

power plants are used for storage, not disposal,of CCW. The SWEPCO ponds at Flint Creek are managed
for an exempted reuse of coal bottom ash; the ponds are dredged for re-use of the solids and/or their
disposal elsewhere(Leamons,2010b). The ponds and their dredged materials are exempt from regulation
under the "use of recovered materials" provision in ADEQ Regulation 22. Solid Waste Branch staff
maintained that the ADEQ Water Branch would be the Branch to require groundwater monitoring of ponds,
although Water Branch staff stated that groundwater monitoring is not required for any ash pond in the state
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and that any regulation of such ponds would be conducted by the Solid Waste Branch (Kort, 2010). In short,

groundwater monitoring is not required around the coal ash ponds at Flint Creek Power Plant.

A follow-upconversation with Solid Waste Branch staff revealed that the Solid Waste Branch staff did not
know if the dredged pond material is beneficiallyre-used at Flint Creek, did not know how often the coal ash

ponds are dredged, did not know how the dredged material is de-watered once dredged,and did not know

if the landfill is even lined (Leamons,2010a). Given the age of the landfill, a liner meeting currentADEQ
Regulation 22 requirements is unlikely. Those regulations (approved March 28, 2007) require that Class 3
landfills have a two-foot compacted clay liner with a maximum hydraulic conductivityof 1 X 10# centimeters
per second and a leachate collection system that is designed to maintain less than 30 centimeters of leachate

over the liner. There is no indication in the AEP landfill permit that either design standard was ever required
for this Class 3 landfill.

The NPDES permit that regulates discharges from the ash ponds at Flint Creek only includes numeric limits for
total suspended solids (TSS,25 mg/Lmonthly average, 43 mg/L Daily Maximum),pH (6 to 9 units),and
chronic bio-monitoring (AEP,2006b). The permit includes no limits or monitoring for parametersknown to exist
in CCW at this site, such as selenium, boron, or chromium.

AEP. 2010. Letter from Terry Wehlong, Engineer to William Sadler, ADEQ, Re: First Quarter 2010
GroundwaterAnalysis Report, Flint Creek Power Station, Ash Disposal Landfill (Apr. 26, 2010).

AEP. 2009. Letter from Terry Wehling, P.E., AEP, to Bill Sadler, P.G., ADEQ, Re: Nature and Extent
Workplan, (June8, 2009) by Terracon (June 10, 2009).

AEP. 2008. Letter from David Hall, PhD., Manager, Water and Ecological Resource Services, ADEQ, to Kim
Fuller, P.E., ADEQ, Re: Fly Ash Landfill Seepage, NPDES Permit Number AR0037842, (Dec. 15, 2008).

AEP. 2006a. Letter from Curtis Carter, Manager,AEP, to Gerald Delavan, ADEQ,Groundwater Analysis
Report, Flint Creek Power Station, Ash Disposal Landfill, Sampling Event of August 24, 2006 (Oct. 24, 2006).

AEP. 2006b. Authorization to Discharge WastewaterUnder the National Pollutant Discharge Elimination
System and the ArkansasWater and Air Pollution Control Act, Final Permit, Permit Number AS0037842
(effectiveMar. 1, 2006).

Kort. 2010. Phone conversationwith Evelyn Kort, Geologist, ADEQ, Water Division (May 5, 2010).

Leomons. 2010a. Phone conversation with Bryan Leamons, P.E., Technical Branch Manager,ADEQ, Solid
Waste ManagementDivision (May 19, 2010).

Leamons. 2010b. Phone conversation with Bryan Leamons, P.E., Technical Branch Manager,ADEQ, Solid
Waste ManagementDivision (Apr. 30, 2010).

SWEPCO. 1996a. Letter to Dave Ann Pennington, ADEQ from Brian Whatley, Geologist(Sept. 12, 1996).

SWEPCO. 1996b. Letter to Dave Ann Pennington, ADEQ from Brian Whatley,Geologist (Feb.26, 1996).

SWEPCO. 1994. Permit for the Construction and Operation of a Solid Waste Disposal Facility. Southwestern
Electric Power Company, Flint Creek Plant, Permit Class 3N (effective date May 16, 1994).

United States Environmental ProtectionAgency (USEPA).2009. Steam Electric Power Generating Point
Source Category: Final Detailed Study Report, USEPA 821-R-09-008 (Oct. 2009).
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Entergy, d/b/o Arkansas Power and Light (AP&L)- IndependenceSteam Station
555 Point Ferry Road
Newark, AR 72562
IndependenceCounty

Latitude:35.674444 Longitude:-91.396111

Demonstrateddamage to groundwater moving off-site (to northernand eastern property lines)

Leoching of coal combustion waste (CCW) contaminantsto groundwater from the ash landfill, surge pond,
coal storage pile, recycle ponds, and underground plant piping

Thirty-four monitoring wells have documentedwidespread groundwater contamination around the coal
combustion waste (CCW) landfill and ponds at the IndependenceSteam Station. Groundwatermonitoring
since the 1990s has documentedexceedancesof federal Maximum ContaminantLevels (MCL)for arsenic (up
to 6 times the MCL),cadmium (1.2 times the MCL),and lead (1.5 times the Federal Action Level),and
Secondary MCL (SMCL)exceedancesfor iron (131 times the SMCL),manganese (167 times the SMCL),pH
(5.5 units), total dissolved solids (TDS)(3.6 times the SMCL),and sulfate (4 times the SMCL). Nearby form
irrigation systems draw groundwaterfrom beneath the landfill and surge pond towards the eastern,
northeastern, and southeastern property lines. Wells along the eastern property line downgradient of the
landfill have continuallyexceeded SMCL standards making it extremely likely that off-site contamination is

occurring. Nevertheless, no corrective actions, off-site monitoring, or enforcementactions have occurred, and
AP&L recently stopped sampling 26 wells at the surge pond and plant areas without objection from the
Arkansas Departmentof Environmental Quality (ADEQ).

R le P nd
->1 15
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Eight groundwatermonitoring wells are currently monitored semi-annuallyat the landfill, surge pond, cool
pile, and power plant area for orsenic, boron, sulfate, chloride, pH, total dissolved solids (TDS),specific
conductance, iron, manganese, total organic carbon, sodium, potassium, magnesium,strontium, total alkalinity,
turbidity, and calcium (FTN,2009). At least 26 other wells around the surge pond, various wastewater
treatment ponds, and the plant area are no longer sampled (Sodler, 2010) even though prior monitoring at
these wells indicated exceedoncesof federal standards.

AP&L's analysisof the fly ash and bottom ash generated by the plant reveals the presence of the same heavy

metols and CCW indicator parameters that are found in the contaminated groundwater (Entergy, 2005). A

portial summary of those results, for parametersthat have been reported in on-site groundwater samples, is

as follows:

Arsenic 11 to 14 < 5
Boron 500 to 630 120 to 300

Cadmium 0.56 to 0.99 <0.4
Iron 20,000 to 65,000 12,000 to 53,000
Lead 21 to 26 < 4 to 7.4

Manganese 93 to 200 49 to 160
Strontium 2,000 to 5,700 1,100 to 4,500

Sulfafe 290 to 5,600 480 to 1,200

Groundwater monitoring began in 1990 (AP&L, 1996). From 1990 to 1995, AP&L monitored a more
extensive list of heovy metals and other CCW indicator parameters than it currently monitors. The 1990 to
1995 groundwater monitoring results indicated that:

? Strontium concentrationswere the highest at the following locations: MW-1D (near production/
drinking water well, maximum concentration was 0.82 mg/L in May 1994); MW-2D (near

production/drinkingwater well at 0.78 mg/L);well 413 (north of coal pile, west of landfill, maximum
concentration was 0.72 mg/L in November 1993); well 501 (northwestof coal pile, maximum
concentration was 2.72 mg/L in November 1995); surge pond wastewater (maximum concentration
was 2.05 mg/L in June 1992); West Recycle Pond wastewater (maximumconcentration was 2.15

mg/L in June 1992); East Recycle Pond wastewater (maximumconcentration was 2.02 mg/L in June

1995); and WR Sump (maximumconcentration was 1.83 mg/L in May 1993). While there is no MCL
for strontium, the higher concentrationsamong these approached USEPA's current LifetimeHealth
Advisory Level for strontium of 4.0 mg/L

? Arsenic exceeded the MCL (0.01O mg/L) at the following locations: well C-409 (near the recycled
water pond at 0.013 mg/L),in well C-410 (downgradientof the surge pond at 0.016 mg/L),and
well C-411 (downgradientof the cool storage pile at 0.015 mg/L).

? Lead exceeded the Federal Action Level (0,015 mg/L) in well C-410 (downgradientof the surge
pond at 0.023 mg/L).

? Cadmium exceeded the MCL (0.005 mg/L)at well C-410 (downgradientof the surge pond at 0.006
mg/L).

? SMCLs were routinely exceeded. The highest concentrations of TDS (maximum 1,796 mg/L, well
D501) and sulfate (maximum 1,005 mg/L,well MW-1 D) generally occurrednear the surge pond, the
coal storage pile, and the plant production/drinking water wells that create a cone of depression
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from those areas, which draws groundwater toward the well by lowering the level of groundwater in

the vicinity of the well.

AP&L attributed Statistically Significant Increases (SSIs)of TDS, sulfate, and strontium in one well (C-413,

labeled as 413S on the site photo, above) near the coal storage pad to off-site agricultural contamination.
AP&L based this conclusionupon the well's location near the northern property line (north of the coal pile), its

interpretation of groundwater flow directionsduring winter and spring (not summer)months being towards

plant production and drinking water wells, and a change in off-site crops from soybeans to rice in the spring

of 1993. AP&L's interpretation was flawed for several reasons. It failed to consider that well C-413 is

downgradientof the coal pile during summer months when off-site irrigation pumping is the greatest and thus

pulling groundwater away from coal pile. Furthermore, rice generally requires more water for irrigation;

therefore, more pumping for rice should increase the rate of flow of contaminatedwater away from the plant
property. In addition, increased TDS, strontium, and sulfate are classic indicator parametersof CCW runoff
at C-413, and are consistent with groundwater flow to the north from pumping. Finally, there are no off-site
wells north of the property line to demonstratethat off-site degradedgroundwater quality was caused by

agricultural uses.

AP&L's coal ash landfill is located along the eastern property boundary. A review of potentiometricsurface
diagrams which indicate groundwater flow directions for February 1995, June 1995, August 1995, and
November 1995 indicates that the contour of groundwater movement was relatively flat (or shallow), except
near three production/drinkingwater wells in the plant area. Productionwell drawdowndid not affect
groundwater flow at the landfill or the eastern portion of the surge pond which exited the property to the

east and southeast. As occurs at the coal pile, irrigation pumping creates northeasterly and easterly
groundwater flow directions off-site and away from the landfill and away from the surge pond with the

strongest period of influence in August when pumping is the greatest.

The CCW landfill was issued a Class 3N Landfill permit on February 14, 2002 (ADEQ,2002), but has been in

operation since at least 1990 (AP&L, 1996). The new permit required wells to be sampled quarterly for two

years to establish "baseline water quality conditions" and samples to be collected semi-annually thereafter.
The permit required monitoring for 28 heavy metal and indicator parameters,and statistical analyses of
increases in concentrations as a basis for correctiveactions.

? A 2007 groundwater monitoring report (FTN,2007) indicates the in-depth monitoring required by the

permit is not being performed. Sampling only includes 17 parametersand, of those, only one,
arsenic, is a heavy metal (FTN,2007). Five new wells, 602S through 606S, have been installed. Two

of those, 604S and 605S, are along the eastern property boundary and downgradient from the
landfill. Contamination from these wells is moving east beyond the property boundary. The landfill

monitoring program uses water levels from the entire plant area, but only analyzes samples from

eight wells around the landfill, the coal pile, the plant productionwells, and the surge pond.
Key points from the 2007 groundwater monitoring report that summarized the results of data from 2002 to
2007 include:

? The laboratory detection limit for arsenic was equal to the MCL, making it impossible to determine if
arsenic concentrations were increasing until the MCL had already been exceeded.

? Arsenic exceeded the MCL by more than six times in one well (includinga reading of 0.061 mg/L in

602S, September 2006). The well is located in the coal pile area near the plant production wells.
AP&L rejected that result and other metal results because of apparenthigh turbidity in the well.
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? The highest reported TDS (910 mg/L in well 603S, October 2003) and sulfate (455 mg/L in well
603S, October 2005) and the most frequent exceedancesof SMCLs were associated with wells
closest to the landfill (wells511S, 603S, 604S, 605S, and 606S).

? TDS concentrations exceeded the SMCL for virtually every sampling event since October 2003 in

wells 604S and 605S, located approximately270 feet and 180 feet, respectively, from the eastern
property line where drawdown from off-site irrigation occurs. From 2002 to 2007, other SMCLs were
exceeded:

? pH was lower than the SMCL range (6.5-8,5 units)in eight wells. Samples farthest from the
pH range were taken in wells 604S and 605S in every sampling period, with 5.5 units being
the worst result).

? Iron exceeded the SMCL (0.30 mg/L)in seven wells. The greatest exceedancesin every
sampling event occurred in well 605S, and its maximum concentration was 39.3 mg/L, 131

times the SMCL.

? Manganese exceeded the SMCL (0.05 mg/L)in six wells. The greatest exceedanceswere in

wells 602S and 605S, and the maximum concentration was 8.35 mg/L,167 times the SMCL.

? A statistically significant increase (SSI)in chloride concentrations was reported in well 605S.
? A SSI of manganese greater than the SMCL was reported in well 604S, a well along the eastern

property line.

? AP&L rejected data for some sampling events when some results were too high. For example, AP&L

rejected: arsenic and boron results for well 602S (September 2006); manganese results for wells
413S (October 2004), 602S (September2006), and 605S (May 2004); and iron results for wells
602S (September 2006), and 605S (May 2004). The files reviewed did not indicate whether ADEQ

accepted or denied those rejections or asked for documentation to support a claim that values were
outliers.

A CCW Iandfill groundwater monitoring report submitted in December 2009 also included the shortened 17-
parameter list (FTN,2009). Key points of the report which, tabulated results from 2007 to 2009, include:

? Arsenic in one well (605S, 0.007 mg/L,October 2009) along the eastern property line was slightly
less than the MCL (0.01 mg/L). The Octoberevent represented the first time the laboratory report
limit for arsenic was lower than the MCL (0.005 mg/Lversus 0.01 mg/L),because ADEQ finally
required AP&L to report at the lower limit (Entergy,2009).

? AP&L rejected groundwater elevation data for well 605S (along the eastern property line) as
"potentiallyanomalous."

? Boron concentrations,consideredby AP&L to be a coal ash leachate indicator, are the highest in the
wells closest to the landfill and the surge pond. These include 0.319 mg/Lat well 603S and 0.607
mg/Lat well 511S.

? The highest reportedTDS and sulfate concentrations occurred in wells 511S, 603S, 604S, and 605S,
which surround the CCW landfill with maximum TDS of 820 mg/Land sulfate of 288 mg/L in well
603S in October 2007.

? TDS concentrations were greater than the SMCL at five wells. Two of them are the downgradient
landfill wells adjacent to the eastern property line, wells 604S and 605S.

? Other SMCLs were exceeded:
? pH (SMCLof 6.5-9.0 units)- in four wells. The worst results were again from wells 604S and

605S at 6.2 units.
? Iron (SMCLof 0.300 mg/L)- in five wells. Highest exceedances, up to 3.91 mg/L, 13 times

the standard, again came from wells 604S and 605S.
Manganese(SMCLof 0.050 mg/L)- in five wells. Highest exceedances,up to 0.315 mg/L,
6.3 times the standard, from wells 413S and 602S north of the coal pile.
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In a letter from Entergy (d/b/a AP&L)to ADEQ in 2009 to address ADEQ'sconcerns that groundwater
monitoring was insufficientat the ash landfill and other concerns about the lack of unaffected backgroundor

upgradientwells (Entergy, 2009), Entergy (d/b/a AP&L)stated that:
? ADEQ's request for wells almost ¾-mile west of the CCW landfill to serve as "background"wells was

improper because the area "between these monitoring wells and the landfill groundwaterhas been
impacted by other sources (e.g. undergroundcooling water pipes, recycle ponds, surge pond, coal
yard, and off-site agricultural impacts)."

? It would install two additional backgroundwells west of the CCW Iandfill (locationsnot given but

assumed in close proximity to the landfill and coal pile to the west),and that results from the new
wells, and old wells 413S, 511S, and 603S, would be used to establish statistical background

concentrations. However, this proposal ignores exceedancesof MCLs or SMCLs that have occurred at
all of those wells, which are not indicative of "background" or unaffected groundwater from CCW
and the coal pile. Under this proposal,groundwater concentrations downgradientfrom the CCW
landfill would be compared to already-contaminated concentrations in order to determine if SSIs are
occurring and if corrective action is needed.

? It would not use pre-2002 groundwater data to determine background,pre-CCW disposal water
quality, even though monitoring data from 1990 and onwardsexists. Instead, AP&L suggested using
recent groundwaterdata to establish statistical "background" levels - years after CCW landfill
operations began and during which time significant,widespread groundwater contamination has been
documented.

Arsenic, cadmium, iron, lead, manganese, pH, sulfate, total dissolved solids, and elevated levels of strontium

and boron

At least 25 irrigation wells and three drinking water wells exist within a two-mile radius of the plant. Several

are "immediately adiacent to the plant property." Data was obtained by sending the location of the Flint

Creek site with a specified two-mile radius and GIS specialistsgenerated an excel table that included
latitude and longitude data with the private wells in the area. Public well data was found the same way but
instead of a two-mile radius, a five-mile radius was specified. In addition,three production wells screened in

the contaminatedshallow gravel aquifer have been used for drinking water at the plant. Arkansas is in the
process of placing all well data online in a public databasewith USGS. Well records may be incomplete

and not represent all private and public well locations.

Despite contamination over a broad area, ADEQ has never required any off-site sampling of private or
public wells near this facility to define the lateral and vertical extent of groundwater contamination. It is also

unclear what influence CCW disposal is having on the nearby White River. AP&L has asserted that the
direction of groundwater flow has varied in part according to recharge from the White River located

approximatelyone mile to the south. This claim is also not supported by any off-site data that indicatesan
influence on localized groundwater flow at the plant from the White River.
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Mounding of groundwater in the disposal area may cause localized flow in other directions.

Exceedances of MCLs and SMCLs were documentedbeginning in the early 1990s.

The ADEQ has not ordered any "assessment monitoring,"taken any corrective action, undertaken any off-site
monitoring, or required AP&L to undertake such monitoring despite evidenceof groundwoter contamination
moving off-site and State regulatory requirements prohibitingoff-site contamination (Leomonsand Sadler,
2010).

However,AP&L recently stopped voluntary monitoring of 26 plant-orea and surge pond groundwater
monitoring wells, many of which had documentedcontamination without objection from ADEQ (Sadler, 2010).

Fly ash, bottom ash, and process wastewaters

A fly ash/bottomash landfill, two wastewater recycle ponds, a surge pond, and a cool storage pile. The

landfill and surge pond are each nearly ¾-mile long.

AP&L has applied for a landfill expansion and ADEQ will require that the lateral expansion to the east of the

existing landfill have a leachate collectionsystem; however, the collected leachate is planned for disposal into
the surge pond (Leamonsand Sadler, 2010) - which is believed to be an unlined,wet disposal unit.
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The surge pond currently receives the following process wastewaters, ash handling waters, and coal
combustion related wastes (Entergy,2006):

? Ash handling water ? Chemical metal cleaning waste
? Ash landfill stormwater runoff ? Boiler blowdown and area runoff
? Coal pile stormwater runoff ? Recycle ponds discharge
? Switchyard runoff ? Oil / water separator discharge

The two recycle ponds receive ash handling water, chemical metal cleaning wastewater, boiler blowdown,

and area runoff. The combined flow of the recycle ponds discharges to the surge pond.

Active

Shallow groundwater conditions exist in a gravel aquifer beneath the plant (AP&L,1996). The water table is

approximately20 to 30 feet below ground surface. The monitoring well system includes water obtained from
the top of the gravel aquifer (400-series wells) and the base of the gravel aquifer (500-series wells). The

600-serieswell screen interval depths are the same as the 400-serieswells, in the uppermostportion of the

gravel aquifer (FTN,2009). Potentiometric surface diagrams indicate a relatively flat contour of
groundwater flow except near three production and drinking water wells in the plant area. Nevertheless,

groundwater flow rates are high, according to the following seepage velocities:
? 1990-1995 - seepage velocities ranged from 0.2 to 13.4 feet per day, or 73 to 4,891 feet per

year (AP&L, 1996).
? 2007 - the average seepage velocity was 0.95 feet per day, or 345 feet per year

(FTN,2007).
? 2009 - the average groundwater seepage velocity was 0.20 feet per day, or 74 feet per year

(FTN,2009).

A mound of groundwaterhas been documented beneath the surge pond, which alters the local direction of
groundwater flow. Further, plant production and drinking water wells near the plant operationsarea create
a cone of depressionfrom beneath waste disposal and treatment areas. Off-site irrigation wells located
immediately adjacent to the property line seasonallyaltar the northern and eastern direction of flow from
the coal pile, the landfill, and the surge pond - particularlyduring the summer when irrigation pumping is the

greatest. Groundwater flow from the landfill and surge pond typically exits the property to the east and
southeast, but that direction is more northeasterly during summer irrigation months.

ArkansasDepartment of Environmental Quality (ADEQ). 2002. ADEQ, Class 3N Landfill, Permit Number
0200-S3N, Entergy Arkansas,independencePlant (Feb. 14, 2002).

APL. 1996. Letter from Rosemarie Peckham,Arkansas Power and Light (APL),to Kim Kresse, Arkansas
Department of Pollution Control and Ecology, Re: 1995 Annual Groundwater Monitoring Program Report,
IndependencePlant (Mar. 29, 1996).

Entergy. 2009. Letter from Mark Bowles, Manager,Arkansas EnvironmentalSupport, Entergy, to Bill Sadler,
Solid Waste Management Division (Sept. 17, 2009).
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Entergy. 2006. NPDES Supplemental Permit Renewal Application, Entergy-ArkansasIndependencePlant
(Feb. 21, 2006).

Entergy. 2005. Letter from Mark Bowles, Entergy, to Ryan Benefield, P.E., Waste Management Division,
ADEQ, Re: Coal Ash Analysis Results (Dec.5, 2005).

FTN. 2009. FTN Associates, Ltd., Second Half 2009, Semi-Annual Groundwater Monitoring Report, Entergy
Class 3N Landfill (Dec. 11, 2009).

FTN. 2007. FTN Associates,Ltd., First Half 2007, Semi-Annual GroundwaterMonitoring Report, Entergy
Class 3N Landfill (June28, 2007).

Leamons and Sadler. 2010. Telephone conversation with Bryan Leamons, P.E., Engineer Supervisor, and Bill

Sadler, Waste Management Division, Arkansas Department of Environmental Quality (June9, 2010).

Sadler, Bill. 2010. Phone conversation with Bill Sadler, Solid Waste ManagementDivision, Arkansas
Department of EnvironmentalQuality (May 6, 2010).
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NRG Energy/MontvillePower, LLC - Montville Generating Station
Inactive On-site and Off-site Coal Ash Disposal Areas in Hunts Brook Watershed
74 Lothrop Road
Uncasville, CT 06382
New London County
Latitude: 41.4283 Longitude: -72.1024

Demonstrated damage to groundwater on-site discharging to the Thames River, includingexceedancesof MCLs for
arsenic and beryllium, and exceedances of SMCLs for iron, manganese and pH. Demonstrateddamage to soil
above health-based compliancestandards,

Leaching of coal combustion waste (CCW) metals and pH into groundwater in beneath the followingAreas of
Concern (AOC): AOC5 (former ash settling ponds); AOC9 (ash/dredgedisposal area); and AOCl2 (former coal
and ash storage areo).

Groundwaterand soil at the NRG Energy's Montville GenerotingStation was contaminated with metals as a result
of historic placement of coal ash and slurry throughout the 49-acre site, in the northeasternport of the Montville
Station, average concentrations (2007-2009)of arsenic in one groundwaterMonitoring Well, NRG-MW-6,were
more than 20 times the federal MaximumContominont Level (MCL). Average concentrations of beryllium also
exceeded the MCL in this well Data indicate that concentrations of arsenic and beryllium have increased
somewhatin the last ten years at this well even though no new fly ash has been produced at the site in 40 years.
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in the western part of the Montville Station, groundwaterhas average concentrations of iron far over the
secondary MCL (SMCL),manganese over the SMCL, and pH below the minimum SMCL. Soil sampling in former ash
disposal areas in the western part of the Montville Station found multiple metals that exceed the PollutantMobility
Criteria (PMC)for Class GA designated areas (groundwater designated for private and public supply without
treatment) and arsenic and beryllium exceeding the residential and industrial/commercialDirect Exposure Criteria
(DEC)for concentrations of these metals in soils.

The groundwater under the Montville Station is divided into two different zones, for which different standards
apply.

In the western part of Montville Station, the ConnecticutDepartmentof Environmental Protection (CTDEP)has
designated groundwateras "GA/GAA," which means it must be suitable for drinking withouttreatment, and must

comply with drinking water standards. This western zone includes Area of Concern (AOC) AOC5 (former ash

settling ponds)and AOC9 (ash/dredgedisposal area).

In the eastern part of Montville Station, CTDEP has designated groundwateras "GB," which means that it is not
suitable for human consumption without treatment and does not have to comply with drinking water standards. This

zone includes AOCl 2 (former coal and ash storage area), and within AOC12 are two smaller areas, AOCs 3 and

However, groundwater from both zones discharges into the Thames River; therefore, CTDEP's Surface Water
ProtectionCriteria (SWPC)within both zones were also used to identify contaminantsof concern (COCs)at the
Montville GeneratingStation (USEPA,2000).

Environmental investigationsperformed in 1999 identified arsenic and beryllium as major COCs in both

groundwater zones, and cadmium, copper, nickel, and zinc were also identified as more localized COCs (Metcalf

and Eddy, 1999a-c).

Recent groundwater monitoring data (Shaw Environmental, 2007-2009) indicates that arsenic and beryllium
concentrationsremain high in the eastern zone (GB area). Both zones (GA/GAAand GB areas) have high

concentrationsof iron far above the SMCL, manganeseabove SMCL and USEPA'sLifetime Health Advisory Level,

and pH below the SMCL. Information on specific contaminantsis summarized below:
? Arsenic concentrations in 1999 to 2000 ranged from 0.021 to 0.082 mg/L (2 to 8 times above the MCL

of 0.010 mg/L)in AOC 5 at Monitoring Well NRG-MW-5, where drinking water standards apply. In the
zone where drinking water standardsdo not apply (GB area), the maximum arsenic concentration in

AOC3/AOCl2 at Monitoring Well NRG-MW6 was more than 21 times the MCL in 1999-2000 (from
0.138 to 0.211 mg/L)and more than 50 times USEPA's 2000 SWPC (0.0Ø4 mg/L). From 2007-2009,
arsenic at Monitoring Well NRG-MW-6 ranged from 0.134 to 0.262 mg/Land averaged 0.216 mg/L
indicating an overall increase in arsenicconcentrationsin the last ten years. Anotherwell in this same zone,
Monitoring Well SB1-MW1,also showed high concentrations of arsenic above the MCL (overage0.0285
mg/L,maximum0.071 mg/L),with the average more than 7 times the CTDEP SWPC.

? Beryllium concentrationsin 1999 to 2000 exceeded the MCL and CTDEPs SWPC of 0.004 mg/L in AOC
9 at Monitoring Well NRG-MW-1 (0.006 mg/L)and in AOC12 at Monitoring Well MW-6 (0.012 mg/L,3
times the MCL),where drinking water standardsapply. Monitoring Well NRG-MW-1 was not sampled
from 2007 to 2009, so a comparison with the earlier sampling is not possible. However, beryllium
concentrationsat Monitoring Well NRG-MW-6 showed an upward trend, exceeding both the MCL and
SWPC from 2007 to 2009 (ranging from 0.0053 to 0.0138 mg/L,average of 0.0073 mg/L).Monitoring
Well SB1-MW1 also exceeded the MCL for beryllium in recent sampling with the highest value of 0.0077

mg/Lcollected in 2009. Fromi999to 2000, cadmium, nickel, and zine were identified as constituents of
concern in AOCs 9 and 12, and copper was identified as a COC in AOC 9. Sampling results for zinc from
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2007 to 2009 showed exceedances of USEPA's 2000 SWPC in AOC 12 (0.212 mg/Laverage, 1.7 times
SWPC),but no exceedances for cadmium, copper,or nickel.

SMCLs are relevant in the GA/GAA groundwater zone which includes AOCs 5 and 9. Groundwatersampling from
2007 to 2009 found the following:

? Average pH in AOC5 wells was below the SMCL of 6.5 in Monitoring Wells NRG-MW5 (5.98), MW201
(5.59), and MW202 (5.96).

? The average manganeseconcentration in Monitoring Well NRG-MW-5 (0.56 mg/L)was more than 10
times the SMCL, and almost twice USEPA's Lifetime Health Advisory Level.

? The average iron concentration in Monitoring Well NRG-MW-5 (3.68 mg/L)was more than 12 times the
SMCL.

Although SMCLs do not apply in the GB area (includingAOC3, AOC6 and AOC12), Monitoring Well NRG-MW-6
(east of AOC3) had very low pH (4.69 average) and exceptionally high iron concentrations(230.6 mg/Laverage,
more than 700 times the SMCL and a maximum of 339 mg/L,more than 1000 times the SMCL).
Soil sampling performed as part of the proposed partial Remedial Action Plan (RAP)for the Montville Station
(Shaw Environmental, 2009) found the following:

? In AOC 5, the former ash settling ponds, lead exceeded the GA pollutant mobility criteria (PMC),and
both arsenic and beryllium exceeded the residential and industrial/commercial(IC)Direct Exposure
Criteria (DEC).

? In AOC 9, the former coal ash and dredge spoils area, multiple metals (not specifically identified in the
RAP)exceeded the GA PMC and the residential and IC DEC.

The remedial goals of the proposed partial RAP are to achievecompliancewith GA PMC for metals and reduce
potential ecological risk in both AOC5 and AOC9.

Arsenic, beryllium, cadmium, copper, iron, lead, manganese, nickel, pH

The area immediately west of the Montville Station is densely populated. When NRG Energy submitted its request
to reclassifythe ground water under the western portion of the station property from Class GA (potable) to Class

GB (industrial) in 2000, NRG funded six nearby homes that were still on wells to connect to public water (Keith,
2010). At the time CTDEP sampled some of the wells but did not share the results with NRG Energy. NRG Energy

was told that all but one well was compliant. The one not meeting standards was upriver from the station shallow
and very close to the river and the contamination was considered to be coming from the river (Keith,2010). In

2001, both CTDEP and USEPA judged human exposure vÍa groundwater ?O not be a concern (USEPA,2001).

Mapping of private and public wells is nearly impossible because Connecticutkeeps paper records of private
water wells at the county level under the Department of Health. In addition, data about public water supplies are
closely held and will not be released for "security reasons." Furthermore, precise well locations are difficult to
determine as data points occur within a five acre by five acre quadrant. However, CTDEP Water Bureau staff
stated that it is highly probable that over 300 private wells exist within a two-mile radius of the Montville Station

and that at least 40 municipal wells exist within five miles of the Station.

In addition,groundwater at the Montville Generating Station discharges to the nearby Thames River. USEPA's

draft determinationstates that groundwater migration at the site is under control, but notes that it is not known

whether contaminants have actually dischargedto the Thames River at or above the concentrations measured in

groundwater. USEPA includes calculationsthat suggest the high flow in the Thames River is sufficient to make any
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potential surface water impacts "insignificant" (USEPA,2000). However, no surface water monitoring data was

available from points upstream and downstreamof the Montville Station in order to evaluate this claim.

Groundwatermonitoring began in 1985 with an initial network of 12 wells (NRG and MV series). Sampling of
these wells and additional wells installed in 1999 and 2000 identified arsenic above the MCL in the former coal
ash lagoon area and arsenic, beryllium, cadmium, copper, nickel and zinc as constituentsof concern in the former
coal ash storage area.

In the 1980s, Montville began groundwatermonitoring, and, in 1999, conducted soil and groundwater assessments

after an Equalization Basin (EB2)constructed in 1978 (in an area formerly used for coal ash storagewastewaters)
became regulated as a RCRA hazardouswaste unit due to corrosivity as well as occasional presenceof chromium
and lead. EB2 was a single membrane-linedsurface impoundment,and investigations of EB2's impact on
groundwater led to implementationof a groundwater monitoring program in the late 1980s. Soil and
groundwater sampling related to Phase I and II EnvironmentalSite Assessments (ESAs)and subsequent
investigations (Metcalf & Eddy, 1999a-c) led to identification of multiple potential areas of concern (AOCs),
includingmetals contamination attributableto coal ash disposal areas in various locations at the projectsite. This

included the classificationof groundwater under the western portion of the facility as GA/GAA and thus suitable
for human consumption without treatment. An applicationto reclassify this groundwateras GB and thus suitable for
industrial uses with more relaxed standardswas made in 2000 (Metcalf & Eddy, 2000), but withdrawn based on
the CTDEP's opinion that the level of contamination did not merit reclassification (USEPA,2000).

In 2000, USEPA made a provisional determination that migrationof contaminated groundwater at Montville
Station was under control and that contaminatedgroundwaterflowing into the Thames River was not having a

significant impact on surface water quality (USEPA,2000). In 2001, USEPA made a final determination that
current human exposure is under control. One soil boring (MNV-63) in AOC 5 (at the former ash settling ponds)
identified arsenic, beryllium,and lead at concentrations exceeding acceptable levels in soil for groundwater areas
classifiedas GA/GAA. Accordingly, the proposed partial remedial action plan is to excavate and remove soil in
this area (Show Environmental, 2009).

Coal ash from the Montville GeneratingStation. The RCRA CorrectiveAction investigationshave identified 14

areas of concern (AOCs)with contaminantsthat include metals and volatile and semi-volatileorganiccompounds
around the Montville Station. This report examines data from AOCs that were both wet and dry coal ash

placementareas containing coal ash from this plant where contamination can be primarily attributed to the coal
ash.

During the 52 years that coal was burned at Montville Station, coal ash and slurry was placed throughout the site
in various disposal areas. The following three areas of concern (AOC) are the focus of this report:

? AOC 5 includes former coal ash settling ponds. The exact dates of use of the ponds are not known, but

earthwork activities in the area are evident in 1965 and 1970 air photos and absent in a 1975 air
photos.

? AOC 9 was used for placement of dredge spoils and coal ash.

? AOC 12 includes former coal and coal ash handling and storageareas. Within AOC 12 are two smaller
AOCs:

o AOC 3 includes a bulk fuel storage area; and
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o AOC 6 includes the former EqualizationBasin which was earlier used for coal storagebefore
becoming a RCRA-regulated surface impoundment for corrosive wastes.

Inactive. Ash storage areas and ponds have been inactive since Montville Generating Station converted from coal
to oil in 1971.

The main aquifer in the vicinity of Montville Generating Station is in about 40 feet of alluvium immediately under
the Thames River. Bedrock lies at about 40 feet. The general direction of shallow groundwater flow is to the east

and discharging to the Thames River. The same alluvial aquifer is divided between the two differentCTDEP

groundwater classification zones discussed above.

The Montville Generating Station is a 50-acre site that has been in continuousservice since 1919. The Station used

coal as a fuel for approximately52 years until the station convertedto oil in 1971.

In the late 1960s, the Montville GeneratingStation disposed of coal ash at several sites in the Hunts Brook

watershed around Montville and Waterford, CT, which significantly degraded surface water with iron, sulfate, and
total dissolved solids. Specifically,fly ash from the Montville Station was transported and dumped outside the

station property in three separatesites in the Hunts Brook watershed in the Montville and Waterford communities
from the mid-1960suntil 1969. These are the Chesterfield-Oakdale, Moxley Hill, and Linda sites. Contamination

of the watershed by the fly ash generated considerableenvironmentalCOnCern and the Connecticut College
Archives for the Conservation and Research Foundation contain water quality reports and correspondence between

environmentaladvocates,state and municipalofficials, law offices, and laboratories dating from 1968 to 1973.
USEPA (1988) summarized informationon surface water quality studies that took place in the watershed.
Upstream surface water samples were compared to downstreamsamples to determine if the surface water quality
had been degraded at any of the sites. The most notable impacts were documented at the Chesterfield-Oakdale

site, where concentrationsof iron in the surface water increased from less than the SMCL to more than 100 times
the SMCL downstream. Sulfate concentrations increased by over an order of magnitude, from 20 to 299 mg/L,a
bit above the SMCL, while TDS increased from less than the SMCL to 44 times higher than the SMCL downstream.
At a sampling point about 1.2 miles downstreamfrom the site, the measured parameters had returned to levels

close to the upstream values. The data clearly show damage to surface water from ash disposal in the Hunts Brook

Watershed, especially at the Chesterfield-Oakdalesite, in addition to groundwater damage at AOCs at the
Montville Station that were coal ash disposal areas, although USEPA classified this case as "indeterminate" in its

2007 damagecase assessment report (USEPA,2007).

CTDEP. 2002. ConnecticutDepartment of Environmental Protection (CTDEP),Water Quality Standards (1996-
2002), availableat http://www.ct.qov/dep/lib/dep/water/water quality standards/wqs.pdf.

Keith, Ed. 2010. Email from Ed Keith, NRG NE Regional Environmental Manager to Juan Perez, USEPA Region 1

(Aug. 5, 2010).

Metcalf & Eddy. 2001. Metcalf & Eddy, Inc., Human Health Risk Assessment (May 2001) (not available for review,
but cited by USEPA, 2001).

Metcalf & Eddy. 2000. Metcalf & Eddy, Inc., GroundwaterReclassificationApplication (Dec.2000) (not available
for review, but cited by USEPA, 2001).
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Metcalf & Eddy. 1999a. Metcalf & Eddy, Inc, Supplemental Site InvestigationReport (Nov. 1999) (not available
for review, but cited by USEPA, 2001).

Metcalf & Eddy. 1999b. Metcalf & Eddy, Inc, Phase II Environmental Field InvestigationReport (Apr. 1999) (not

available for review, but cited by USEPA, 2001).

Metcalf & Eddy. 1999c. Metcalf & Eddy, Inc, Phase 1Environmental Site Assessment(Mar. 1999) (not available
for review, but cited by USEPA, 2001).

Shaw Environmental. 2009. Shaw Environmental, Inc., Remedial Action Plan--AOC1, AOC 5, AOC 9, and AOC
14, MontvilleGenerating Station, Montville, Connecticut(July 17, 2009).

Shaw Environmental. 2007-2009. Shaw Environmental, Inc., Groundwater Analytical Results, VOCs, Metals, ETPH,

Miscellaneous and Field Parameters,Montville Power LLC (2007-2009).

USEPA. 2007. U.S. Environmental Protection Agency (USEPA),Office of Solid Waste, Coal CombustionWaste
Damage Case Assessments (July 9, 2007).

USEPA. 2001. USEPA, Current Human Exposure Under Control, RCRA CorrectiveAction Environmental Indicator (El)
RCRIS cod (CA725), Final (May 16, 2001), available at
http://yosemite.epa.gov/r1/nplpad.nsf/701b6886f189ceae85256bd20014e93d/41776e12ca0d77fe85256
c2c00726568!OpenDocument.

USEPA. 2000. USEPA, Migration of ContaminatedGroundwater Under Control, RCRA Corrective Action
Environmental Indicator (EI)RCRIS cod (CA750), Draft (Sept. 29, 2000), available at
http:/ /yosemite.epa.qov/r1 /npl pad.nsf/70l b6886f189ceae85256bd20014e93d/41776e12ca0d77fe85256
c2c00726568!OpenDocument.

USEPA. 1988. USEPA, Report to Congress: Wastes from the Combustion of Coal by Electric Utility Plants,

EPA/530-SW-88-002(1988).
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City of Lakeland - C.D. McIntosh, Jr. Power Plant
3030 East Lake Parker Drive
Lakeland, FL 33805
Polk County
Latitude: 28.084167 Longitude: -81.924167

Demonstratedon-site damage to groundwater

Contamination of groundwater from unlined waste disposal units and a coal storage area

Two unlined coal combustion waste (CCW) landfills and several process wastewater ponds have contaminated
groundwater in excess of Maximum ContaminantLevels (MCLs)for arsenic, lead, selenium, cadmium, and other
metals at the McIntosh Power Plant. A Consent Order was issued in 200Ì to address the problem, but the
contamination hos continued. Groundwatermonitoring in January 2010 found arsenic concentrations
exceeding the MCL in fifteen wells monitoringthree water-bearingzones of groundwater. The highest

concentration for arsenic was 0.0165 mg/L (1.65 times the MCL). Exceedances of Secondary MCLs (SMCLs)
for iron, manganese, pH, total dissolved solids, or sulfate have been measured in 32 of 36 wells monitoring
the CCW landfill and a coal pile area. The McIntosh Power Plant and its CCW disposal sites are adjacent to
Lake Parker, yet no off-site assessments or monitoring have been performed to determine the extent of
contamination off-site despite a relativelyhigh number or residences around the lake.
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Although a 2001 Florida Department of Environmental Protection (FDEP)Consent Order identified arsenic,
lead, manganese, selenium,cadmium, vanadium,nitrate, and total dissolvedsolids (TDS)exceeding MCLs and
SMCLs in groundwaterat McIntosh Power Plant (FDEP,2001), the contaminationcontinues. Groundwater

monitoring in January 2010 documented arseniccontamination above the MCL and iron, pH, sulfate, TDS, and
manganese concentrations above SMCLs in water downgradient of CCW units and very close to the McIntosh

Power Plant property line (Lakeland Electric, 2010).

As of November2001, 21 shallow surficial aquifer wells, 11 intermediate (deep surficial aquifer) wells, and
9 deep aquifer wells existed around McIntosh Power Plant's two CCW landfills, coal pile area, and sludge
de-watering area (FDEP,2001). Additional wells are near the process wastewater ponds and in a "marsh

treatment area" along the western property boundary; however, monitoring results are not available for most

of these wells because the FDEP does not require the McIntosh Power Plant to sample these wells (FDEP,
2001).

The 2001 Consent Order required McIntosh Power Plant to install additional downgradientgroundwater
monitoring wells, and included the proposed well locations in the Order (FDEP,2001). However, no wells in

these proposed locations were identified in the January 2010 groundwater sampling event (Lakeland Electric,

2010). In fact, McIntosh Power Plant no longer samplesmost of the groundwater monitoring wells in the plant
operationsarea west of the CCW landfills, despite the fact that the ConsentOrder suggested that
groundwater in this area was contaminatedwith unspecifiedconstituents(FDEP,2001).

Sampling of 36 wells in January 2010 during "interim" groundwater monitoring for the CCW landfills, the
CCW landfill sedimentationbasins, the coal pile, and the sludge de-wateringarea found exceedancesof the
MCL for arsenic (0.010 mg/L)in 14 wells and exceedancesof at least one SecondaryMCL (SMCL)in 32

wells (Lakeland Electric, 2010).

The arsenic concentration reported in January 2010 associatedwith the northernCCW landfill was 0.0162

mg/L in well 19S monitoring the shallow aquifer. An arsenic concentration of 0.0159 mg/Lwas found in well
21D, which monitors the deep aquifer near the northern landfill and sits approximately40 feet from the

northeastern property line and adjacent to an abandoned phosphatemine lake. The maximum arsenic
concentration for the southern landfill was 0.0165 mg/L,in well 29S, which monitors the shallow aquifer. The

maximum concentration for the northwesternmarsh treatment area and coal pile was 0.0159 mg/L, in well
17S, which monitors the shallow aquifer. Arsenic was measured at 0.014 mg/L in well W-9, near the western

property boundary and downgradient from the plant and the process wastewater ponds. It should be noted
that the McIntosh Power Plant used a very high detection limit for arsenic of 0.0113 mg/L,which is higher than
the 0.010 mg/LMCL; therefore, it is impossible to tell from laboratory reports exactly how many wells were
contaminated with arsenic at or just below the MCL.

The January 2010 sampling event also found that Well 231, monitoring the intermediateaquifer and
approximately 90 feet from the northern property line, was contaminatedabove SMCLs for iron (17.66

mg/L),pH (4.09 units),sulfate (394 mg/L),and TDS (615 mg/L).

The highest concentrations of sulfate, both exceeding the SMCL, in the January 2010 sampling event were
found around the southern landfill in wells 28S and 29S (monitoringthe shallow aquifer), at 1,274 mg/Land
485 mg/L,respectively, the sedimentation basin of the southern landfill in well 61 (monitoring the intermediate

aquifer),at 770 mg/L,and near the property line by the northern landfill in well 231, mentioned above. The

highest concentrations of TDS, which were also greater than the SMCL (500 mg/L),were generallyassociated
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with wells that had the highest concentrations of sulfate. The SMCL for pH (6.5 - 8.5 units)was not achieved
at 25 of the 36 wells sompled. Lowest values, ranging from 3.94 to 4.41 units, were found in wells monitoring
the shallow and intermediate aquifers near the coal pile/sludgestack-out pile, the northern landfill area near
the property line, and the southern landfill.

A review of groundwatermonitoring reports in the file found no further information on the locationof
sampling points, rate and direction of groundwater flow, or statisticalor trend analysis of monitoring results.
Lake Parker water samples (locations not given) are only tested for pH, specificconductance, temperature,
and water levels and not for ash metals or other CCW indicator parameters.

Arsenic, cadmium, lead, manganese, selenium, vanadium,nitrate, iron, sulfate, TDS, and pH

The shoreline of Lake Parker is densely populated with residences, and the Lake is used for recreational
purposes. There are a total of 111 potable water supply wells that are used for commercial purposesand
municipal purposes (noted by green marker on the map below) within a five-mile radius of the McIntosh
Power Plant, and two private drinking water wells within a two-mile radius of the Plant. In addition, 20 of the
111 commercial and municipal wells are located within a two-mile radius of the plant. Private and public
drinking water data was obtained from FDEP in on online geospatial database and mapped using Google
Earth. Well records from geospatial database may be incomplete.

Legend:
PrivateDrinking
WaterWells ?

PublicDrinking
Water wells
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Note: There was not enough informationavailable to show the main directions of groundwaterflow from the ash
disposal areas, but localizedshallow groundwaterin the landfillsprobably flows in all directions

Unauthorized discharges of process water and CCW contaminantsto the soil and groundwater occurred
between April 1997 and June 2001 (FDEP,2001) and dischargeshave continued into 2010.

FDEP issued a final Consent Order on December7, 2001 (FDEP,2001). FDEP also issued a Warning Letter

on November 16, 2000 for failure to notify FDEP of parameter exceedances during quarterly groundwater
monitoring, failure to submit required annual reports from 1990 to 1999, and for discharges of process
wastewater to the storm water drainage system (FDEP,2001).

The ConsentOrder identified impacts to groundwater and required additional groundwater monitoring along
the western property boundary downgradientfrom the process wastewater ponds, between Lake Parker and
the neutralizationbasins, at the southern landfill, and at a "tipping area" (FDEP,2001). Lake-level gauges
were required for on-site and nearby off-site lakes to determine elevation relative to the groundwater.

FDEP required additional "assessmentactivities" in 2001 to determine if contamination had migrated off-site
(FDEP,2001). According to a 2010 telephone conversation with FDEP to determine the status of this off-site
migration determination,FDEP staff stated that the ConsentOrder did not require off-site monitoring and
thereforenone has been performed (Watson, 2010). Further, FDEP stated that identifying and sampling off-
site drinking water wells would be specified in a Contamination AssessmentPlan (CAP),if FDEP saw the need
to do so (Watson, 2010). A CAP was not available in the files reviewed to determine what actions, if any,
had been completed relative to any off-site assessment activities.

Nine years ago, the final ConsentOrder required that an Interim Groundwater Monitoring Plan (IGWMP) be

submittedwithin 30 days of the effectivedate of the Order, a CAP be implementedwithin 90 days, and a
Source CharacterizationWork Plan (SCWP)be implemented within 180 days (FDEP,2001). The Consent

Order also required that Lakeland pay $180,691 in civil penalties (FDEP,2001).

Flue gas desulfurization (FGD)sludge, fly ash, and bottom ash (FDEP,2001)

Two unlined CCW landfills that contain FGD sludge, fly ash, and bottom ash exist at the plant (FDEP,2001).
The plant became operational in 1981 (FDEP,2001).

The southern landfill sedimentafionpond and the de-watering and stacking area (for processwastewater
dredged sludge) were built on top of an abandoned phosphatemine pit (FDEP,2001).

An un-defined "marsh treatment system" along the northwestern,western, and southwestern property line has

been used for unspecified CCW treatment (FDEP,2001).

Active
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Apparently there are no maps of potentiometricsurfaces or the direction of groundwaterprovided in

groundwater monitoring reports and, as a result, neither FDEP nor the McIntosh Plant personnel definitively
know what the localized direction of groundwater is in water bearing zones around disposal units. Three

layers of groundwater are monitored at the CCW landfills and coal storage area (FDEP,2001).

The groundwater rate and direction of flow are likely influencedby the abandoned phosphatemines to the

northwest of the plant, constructionfill areas, placement of low-permeability FGD sludge as liners, and the

presence of concrete structures (FDEP,.2001).

Florida Department of Environmental Protection (FDEP).2001. ConsentOrder, City of Lakeland Department

of Electric Utilities (Dec.7, 2001).

Lakeland Electric. 2010. Letter from Douglas Doerr, to William Kutash, FDEP, Waste Program Administrator,
C.D. McIntosh, Jr. Power Plant, Re: Interim GroundwaterMonitoring Plan Results (Apr. 1, 2010).

Watson. 2010. Telephone conversation with Stephanie Watson, Environmental Specialist lil, FDEP, Solid

Waste Program (May 25, 2010).
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Berkshire Hathaway, d/b/a MidAmerican Energy Company - George Neal Station North Landfill
1151 260th St.

Sergeant Bluff, 1A 51054
Woodbury County
Latitude: 42,326658 Longitude: -96.379203

Demonstrateddamage to groundwater moving off-site (into the Missouri River on the western edge of the
property)

Leoching of coal combustion waste (CCW) constituents to shallow aquifer from CCW monofill (landfill only
accepting CCW)

CCW has been placed in a monofill at the Neal North plant on the Missouri River since 1978. When a
groundwater monitoring program was implemented in 2001, every downgradientwell in the shallow and deeper
alluvial aquifer exceededthe federal Maximum Contaminant Level (MCL)for arsenic, with average values in all
but one of the wells ranging from 0.0251 to 0.0882 mg/L (2.5 to 8.8 times the MCL) and a maximum
concentrationrecorded of 0.218 mg/L (22 times the MCL). Available information indicatesthat the monofill is the
primary source of arsenic in the shallow and deep aquifers, though there may be some contribution of arsenic to
the deep aquifer from an upgradientsource. High levels of manganese iron, and sulfate have also been found in

groundwaterdowngradient of the CCW monofill.
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W = west monofill area, E = east monofill area, P = ash pond areas.

Groundwater monitoring was first implementedin 2001. The first groundwater samples found concentrationsof
arsenic that exceeded the MCL in all downgradient monitoring wells and one incorrectly designated "upgradient"
well. High concentrationsof manganese were also found in all shallow wells and very high concentrations of
sulfate were found in one shallow well. In 2008, sampling for iron began, and high concentrations were found in

all shallow wells. The results of groundwater sampling for arsenic, iron, manganese, and sulfate from 2001 to
2008 are summarized as follows (seeTable 1 for actual values):

? Arsenic. Averagevalues in three downgradient shallow wells ranged from 2.5 to 3.2 times the MCL, with
the highest maximum reading of 5.4 times the MCL. Averageconcentrationsin the incorrectly designated
"upgradient"shallow well (MW15R) and one downgradient well (MW19) were less than the MCL, but
have had maximumconcentrationsnear or above the MCL. Averagevalues in two downgradient deep
wells ranged from 5.9 to 8.8 times the MCL with a maximum of 22 times the MCL. Averageconcentrations
in the "upgradient"deep well (MW16) were more than two times higher than the MCL. See discussion
below for evidencethat MW15Rand MW16 are incorrectly identified as upgradient wells.

? Iron. Groundwatersampling for iron only began in 2008. Concentrations in three downgradient shallow
wells were very high, ranging from 34 to 46 times the SMCL (0.3 mg/L). Concentrations in the
"upgradient"shallow well (7.7 times SMCL)and one downgradient well (MW19-10 times SMCL)were
also high.

? Manganese. Averageconcentrationsin all shallow wells exceeded the USEPA Lifetime Health AdVisory
Level (LTHA)(0.3 mg/L). The highest average concentration (MW19) was 27 times the LTHA and 162
times the SMCL (0.05 mg/L).

? Sulfate. Averageconcentrationsin downgradient shallow well MW19 were six times the SMCL (250
mg/L).

Although MW15R and MW16 are classified as upgradient wells, potentiometric maps show groundwater to be
flowing from the monofill toward these wells (MWH, 2008). Additionally,there are three ash ponds at the site
and the location of one, Pond 3, adjacent to MW15R and MW16 could be contributingarsenic to these wells,

although there are no data to evaluate possible impacts of these ponds on groundwater readily available for
review. There is little doubt that the high concentrations of arsenic in the shallow aquifer come from the CCW at
the monofill. Averagearsenicconcentrations in the "upgradient"shallow well MW15R are less than the MCL while
average concentrationsof MW1 R, MW3R, and MW5R, which intercept groundwater flow from the monofill before
it reaches the Missouri River, are all well above the MCL. The reason for the high concentrationsof arsenic in the
deep aquifer, which average two to four times higher than comparable shallow downgradientwells, is less clear,
but aVailable eVidence suggeststhat the CCW monofill is the primary source of arsenic in this aquifer, although a
consultant to MidAmericanEnergy Companyhas suggested that there are upgradientsourcesof arsenic (MWH,
2006). Lines of evidencethat support the monofill as being the main source of arsenic include:

? There is a downward gradient between the shallow and deep aquifer. The fact that concentrationsare
lower in the shallow aquifer may be explained by the shallow wells missing preferential downward
pathways of higher shallow concentrations moving into the deep aquifer.

? The average concentration in the "upgradient"MW16 is one-quarterthe average concentration at
downgradient MW4. If there were a significantupgradient source, concentrations would be expected to
be at least as high in MW16.

? A new "upgradient" well about 1,000 feet east of the East Monofill area was installed in 2008 and
showed a concentration of arsenicexceeding the MCL at 0.0129 mg/L. It is possible that this well is

showing arsenic from an upgradient source. However, this well, though new, is located in an expansion
area which has already received CCW (seesatellite photo). Furthermore,the concentration in this well is

only 15% that of in downgradient MW4 which is in the direct flow path for groundwater from MW14. If
there was a significantupgradient source, then the concentrations in MW14 would be expected to be

similar to that in MW4.
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IA DNR has osked MidAmerican Energy to provide more evidence for their argument that the high concentrations
of arsenic are from off-site sources or submit a plan to determine the extent of the plume (IADNR,2007).

Table 1. Groundwater Sampling Results for Shallow and Deep Aquifer, Neal North Ash Monofill 2001 to
2008 (all values in mg/L)

MW15R

shallowaquifer, 0-0059 0.0098 2.32 2.88 4.44 198 348
"upgradient"**

MW1R

shallow aquifer 0.0252 0.0298 10.10 1.72 2.3 249 320
downgredient

MW3R

shallow aquifer 0.0322 0.0540 13.80 3.36 3.98 255 370
downgredient

MW5R

shallow aquifer 0.0251 0.0300 10.90 2.08 2.42 129 190
downgredient

MW19
shallow aquifer 0.0046 0.0105 3.08 8.1 12.3 1494 2400
downgradient

MW14
deep aquifer *** 0.0129

"upgradient"**
MW16

deep aquifer 0.0234 0.0327 -- -- -- --
"upgradient"**

MW4
deep aquifer 0.0882 0.0992 -- -- - --

downgradient
MW20

deep aquifer 0.0588 0.218 -- -- -- -- --
downgradient

* See Satellitephoto for location of monitoring wells
** See text discussionfor evidence that these wells are improperlyclassified as upgradient.
*** Only one year reported (2008)
Boldface= MCL, SMCL or LTHA exceeded

Arsenic, iron, manganese, and sulfate
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The risk evaluation report prepared by MidAmerican Energy Company consultants identified no known human

receptorsor water wells downgradientof the CCW Monofill. However, the report did note that the closest water
wells are two wells MidAmerican Energy uses for drinking water at the Neal North facility. These wells were
sampled four times for arsenic in 2002, but the detection limit (0.08 mg/L)was 8 times higher than the current
MCL, making it impossible to determine whether there were any exceedancesof the MCL up to eight times the
MCL.

NE

Mounding (whenCCW disposolareas causehigher elevations of groundwater in the disposalarea, which creates
localized How of groundwater in all directionsfrom the disposal area, including upgradient with respect to the

regional groundwater flow direction) in the disposalarea may cause localized flow in other directions.

Data obtained from lowa State University'sprivate and public well data GIS layer reveal 8 public drinking water
sources within a five mile radius and two private drinking water wells within a two mile radius. Iowa State
Universityhas been working with the Iowa DNR for three years to convert paper recordsto a single GIS dataset.
Because data goes from well drillers' logs to the state and then to the University'sGIS department, it is highly

probably that some wells, both private and public, are missing from the dataset. The status of groundwater usage
in the surroundingarea and down river should also be ascertained, and off-site wells should be sampled.

Exceedances of arsenic MCL were measured in oII downgradientwells when groundwater was first sampled in
June, 200 i and have continued since 2001.
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No enforcement action has been taken at the Neal North Generating Facility Ash Monofill. MidAmericanEnergy
Companysubmitted a risk evaluation for arsenic to IA DNR in 2006 (MWH, 2OO6b),and IA DNR requested more
data to support the conclusion in the risk evaluation attributing the high concentrations of arsenic to off-site sources
or the submission of a plan to address the arsenic plume (IA DNR, 2007).

Coa f y ash and bottom ash

The Nea North Generating Faci ity Ash Monofill has been receiving CCW since 1978 and was origina y permitted
in May 1997. It currently operates under a permit issued on April 19, 2001. There are two main fill areas, a 32-
acre west fill area, which receives primarily fly ash, and a 50-acre east fill area, which receives various types of
coal combustion waste (MWH, 2006). Permit amendments, which could include use of a liner and expansion plans
to extend the filling to the east and south, are currently under review at IA DNR (MWH, 2009). There are also
three surface impoundments at the power plant (MidAmerican Energy, 2009): 12.2-acre Pond #1; a26.9-acre
Pond #2 (placed in service in 1972); and a 76.1-acre Pond #3 (placed in service in 1975).

Active

A 2006 hydrogeologic investigation report prepared in connectionwith the proposed expansion of the CCW
monofill updates earlier hydrogeologicstudies conducted in 1997 (MWH, 1997 and 2006). The monofill rests on
alluvial sediments of the Missouri River. A shallow aquifer is present in finer-grained near-surface alluviumand a
deeper aquifer is present in thick sand and gravel deposits. The natural flow of both aquifers is to the southwest
toward the Missouri River. There is a general vertical hydraulic gradient between the shallow and deeper aquifer
(MWH, 2006), which suggests that contaminantsin the shallow aquifer are able to migrate to the deeper aquifer.
Mounded water table conditions are evident in the area of the monofill, resulting in localized flow to the east and
south (see Figure 3, MWH, 2008).

(Unlessotherwise indicated, cited documents are available at:
https://programs.iowadnr.qov/solidwaste/reports/DocumentDNA.aspxby searching for Permit No. 97-SDP-12-
95.)

lA DNR. 2007. Iowa Department of Natural Resources(IA DNR),2007, Letter from Amy Davidson, Environmental
Engineer, to Dana Ralston, MidAmerican Energy (June28, 2007) (rejecting the Arsenic Risk Assessment and asking
for further information).

MidAmericanEnergy. 2009. MidAmerican Energy, Response to USEPA Coal Combustion Residue Impoundment
Survey, Neal North GeneratingStation, Sioux City, Iowa, availableat
http://www.epa.gov/epawaste/nonhaz/industrial/special/fossil/surveys/index.htm.

MWH. 2009. MWH Global, Inc. (MWH), Leachate Management Permit Amendment Request, Neal North
CombustionResidue Monofill (May 20, 2009).

MWH. 2008. MWH, 2008 Annual Water Quality Report,MidAmericanEnergy Company,Neal North Ash

Monofill (Nov. 26, 2008).
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MWH. 2006a. MWH, HydrogeologicalInvestigationReport, Coal Combustion ResidueMonofill, Neal North
Generating Facility, WoodburyCounty, Iowa (2006).

MWH. 2006b. MWH, Risk Evaluationof Arsenic in Groundwater,Neal North Coal CombustionResidueMonofill,
Sergeant Bluff, Iowa (Nov. 20, 2006).

MWH. 1997. MWH, HydrogeologicalInvestigation Report and Hydrologic Monitoring System Plan for the Neal
North Ash Landfill, Sioux City, Iowa (1997).

Damage Case - George Nea Stat on North Page 31



IN HARM'S WAY: Lack of Federal Cool Ash Regulations Endangers Americansand Their Environment

Berkshire Hathaway, d/b/o MidAmerican Energy Company - George Neal Station South Ash Monofill
2761 Port Neal Cir.
Salix, lA 51052
Woodbury County
Latitude:42.301944 Longitude: -96.35801 2

Demonstrated damage to groundwater moving off-site, (as indicated by downgradientcontaminant levels

exceeding state standards that indicate contaminants are migrating in groundwater)

Leaching of coal combustionwaste (CCW) constituentsto shallow aquifer from CCW monofill

CCW has been placed in a monofill {o landfill receivingonly CCW) at MidAmerican Energy's Neal South Power
Plant on the Missouri River south of Sioux City since the early 1980s. When a groundwater monitoring program
was implemented in 2000, overage concentrations of arsenic in two downgradientwells ranged from 0.011 to
0.035 mg/L, 1.1 to 3.5 times the Maximum ContaminantLevels (MCL)and a maximum concentration was more than
8 times the MCL

High levels of mongonese, iron, sulfate, barium, selenium, and zine have also been found in groundwater
downgrodientof the CCW monofill. There are indicationsthat the only "upgradient"monitoring point has been

affected by CCW constituentsas a result of groundwatermounding within the CCW monofill (elevated levels of
groundwater in the disposal area that causes localizedflow of contaminants in an upgradientdirection).

. NW10 t

2000 ft .g
J500 m Imagery©2010 DigitalGlobe, ÜSDA Farfn Servi

Damoge Cose
- George Neal Station South Page 32



|N HARM'S WAY: Lack of Federal CoalAsh RegulationsEndangers Americansand Their Environment

Groundwatersampling began in 2000. Arsenic exceeded the MCL in MW2 in the first year of sampling, and

arsenic concentrations have continued to exceed the MCL. High concentrations of iron and manganesehave been

present in all wells since monitoring began, and high concentrationsof sulfate were more localized to a few wells.
The results of groundwater sampling for arsenic, iron, manganese, and sulfate from 2000 to 2008 are summarized
as follows (seeTable 1 for actual values):

? Arsenic. Averagevalues in two downgradient wells (MW2 and MW10) ranged from 1.1 to 3.5 times the
MCL for drinking water with a maximumof 8.4 times the MCL. There is an upward trend in the
concentrationsin MW2. Averageconcentrationsin the upgradientmonitoring well (MW4) and one
downgradient well (MW11) were less than the MCL

? Iron. Averageconcentrations in two downgradient wells (MW2 and MW10) were very high, ranging from
25 to 32 times the Secondary MCL (SMCL),and upward trends were evident in both wells. Average
concentrationsin the upgradientwell were moderately high (2.5 times SMCL).

? Manganese. Averageconcentrations in two downgradient wells (MW2 and MW10) were moderately high
(6 times the Lifetime Health Advisory Level (LTHA)).However, average concentrations in the upgradient
well and one downgradient well (MW11) were higher (10 and 12.5 times the LTHA respectively).
Averageconcentrations for the downgradient monitoring wells ranged from 36 to 75 times the SMCL.

? Sulfate. Averageconcentrations in one downgradientwell (MW11) were somewhat above the SMCL.

Averageconcentrations in the other three wells are less than the SMCL, but the upgradient well and
downgradient MW10 show possible upward trends in concentrations.

The IA DNR uses UpgradientControl Limits (UCLs)to identify ash constituentsthat may be moving off-site from ash
disposal areas. The UCL is calculated as the historic average in upgradientmonitoring wells plUs two s?Qndard
deviations. When downgradient concentrationsexceed the UCL, it is an indication that groundwater has been

affected by migration of ash constituents. The concentration of barium at MW2 has exceeded the UCL since

monitoring began (average 0.230 mg/L,about one-tenth the MCL),and other downgradient wells sometimes

exceed the UCL for this constituent.The UCL for selenium (0.0025 mg/L)has been exceeded in MW10 and MW11

several times (0.0052 to 0.0453 mg/L). Averageconcentrations for zinc have exceeded the UCL (0.017 mg/L)in

all three downgradient wells (0.022 to 0.038 mg/L).

The upgradient monitoring well MW4 is close to the edge of the CCW monofill,and the relativelyhigh

concentrationsof iron, manganese,and sulfate in this well suggest the possibilitythat it is affected by ash

constituents as a result of groundwater mounding within the monofill, which is elevated 20 feet above the
floodplain. There are not enough monitoring wells at this monofill to determinewhether mounding has taken place,
but mounding is evident at the Neal North CCW monofill which is in a similar hydrogeologicsetting. Mounding is

a process that occurs when CCW disposal areas cause higher elevationsof groundwater within the disposal area
that creates localized flow of groundwater in all directions from the disposal area, including upgradientwith
respect to the regional groundwater flow direction. The associationof high arsenic and high iron concentrationsin

MW2 and MW10 is consistent with the redox zone model for variations in arsenic concentrations in groundwater
described by Hensel and Kovatch (2007). The relatively low concentrationsof arsenic in downgradient MW11

may be the result of different redox conditions. The redox model relates the mobility of arsenic in an aquifer
when reducing conditions (Iow oxygen levels)are present in an aquifer. Arsenic tends to be more mobile when
iron-reducingbacteria are active and less mobile when sulfate reducing bacteria are active.
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Table 1. GroundwaterSampling Results Neal South Ash Monofill 2000 to 2008 (mg/L)

MW4**
,, , 0.001 0.0019 1.06 3.3 2.97 3.9 184 288
upgradienP

MW2
downgradient 0.035 0.0839u 7.57 20.6u 1.79 2.04 76 100

MW10
downgradient

0.011 0.0434 9.61 19.3u 1.99 2.7 178 335

MW11
downgradient

0.001 0.002 0.28 0.55 3.76 6.4 271 370

* See Satellite photo for location of monitoring wells
**May be affected by flow of contaminants from the monofill as a result of mounding.
Boldface = exceedanceof MCL, SMCL or LTHA

Arsenic, barium, selenium, zinc, iron, manganese, sulfote

MidAmerican Energy did not address the question raised by lA DNR (2005) of whether there are any off-site
receptors such as privote residential wells or other uses of water that may be adversely affected by the CCW

contamination documented at the Neal Station South Ash Monofill. Data obtained from the University of Iowa's
GlS department shows a total of five public drinking water sources within a five-mile radius of Neal South (two of
which are downstreamof the Neal South site) and two private drinking water sources within a two-mile radius. The

UniversityOf Iowa has been working with the lowa DNR for three years to convert paper well records to a single
GIS dataset. Because data goes from well drillers' logs to the state and then to the University'sGIS department,
some wells, both private and public, may be missing from the dataset.
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Mounding of groundwater in the disposaloreo may cause localized flow in other directions.

Arsenic concentrations exceeding the MCL were measuredat MW2 the first year monitoring began in 2000.
Exceedances of SMCLs for iron, manganese, and sulfate have been measure in one or more wells since monitoring
began.

Despite high levels of arsenic and other contaminants in downgrodientshallow groundwater, IA DNR has not

required any off-site monitoring, or even monitoring at on appreciabledistancefrom the ash ponds. lA DNR has

not taken any enforcementactions with respect to the contaminated groundwater, however, in 2005, iA DNR

specified that future Annual Water Quality Reports from MidAmerican Energy should: (1) discuss the potential for
groundwater mounding and its influence on upgradientand downgradientwells; (2) evaluate all upgradient
groundwaterpoints to determine whether they are currently functioningas valid upgradientsompiing points based

on groundwater table contour map and water quality data results; and (3) discuss water quality data results with
respect to potential for leachate migration beyond the waste boundary and, if MCLs are exceeded, provide
information on potential receptors (IA DNR, 2005). MidAmerican Energy's 2008 Annual Water Quality Report

(MWH, 2008), however, does not address any of the points above.

Fly ash and bottom ash

DamageCase - George Neol StaHon South Page 35



|N HARM'S WAY: Lack of Federal CoalAsh Regulations Endangers Americansand TheirEnvironment

A 30-acre CCW ash monofill, which first received a permit in 2000, about twenty years after the power plant at
the site began operating. Thus, extensive CCW contamination and pollutant migration may have occurred weII
before any safeguards were in place at the site.

Active

The monofill rests on alluvial sediments about three-quarters of a mile east of the Missouri River. The natural
direction of groundwater flow is west toward the Missouri River. Paired shallow (23 to 28 feet deep) and deeper

wells (49 to 59 feet deep) show very little difference in head, indicating lateral flow is dominant with little vertical
component. The ash monofill is 20 feet higher than the surroundingarea, and groundwater mounding may have

altered groundwaterflow directions in the vicinity of the monofill.

(Unlessotherwise indicated, cited documentsare available at:
https://programs.iowadnr.qov/solidwaste/reports/DocumentDNA.aspx,by searching for Permit No. 97-SDP-13-
98.)

Hensel, Bruce R. and Eric P. Kovatch. 2007. Evolution of Dissolved ArseniC in Groundwater Downgradientof a
Coal Ash Impoundment (paper presented at 2007 World of Coal Ash Conference, Covington, Kentucky)(May 7-
10, 2007).

IA DNR. 2005. Letter from Amie Hart, Environmental Engineer, Iowa Department of Natural Resources (IA DNR),to
Dana Ralston, MidAmerican Energy, Re: 2004 Annual Water Quality Report (Feb.7, 2005).

MidAmericanEnergy. 2001. December 2000 Groundwater Sampling and Analysis,Neal South Ash Landfill (Jan.
22, 2001).

MWH Global, Inc. 2008. 2008 Annual Water Quality Report, MidAmerican Energy Company,Neal South Ash

Monofill (Nov. 26, 2008).

Damage Case - George Neal Station South Page 36



IN H ARM'S WAy: Lack of FederalCool Ash Regulations Endangers Americans and Their Environment

Alliant Energy d/b/o interstate Power and Light - Lansing Station Ash Ponds and LondfiH
2320 Power Plant Dr.
Lansing, IA 52151
AllomakeeCounty
Latitude: 43.334954Longitude: -91.167075

Demonstrateddamage to on-site groundwater

Leoching of CCW constituentsfrom either the CCW landfiil or impoundment

Arsenic has been measured at more than twice the Maximum ContaminantLevel (MCL)in a groundwatermonitoring
well (MW1 1) located between Lansing Station's ash ponds and coal combustion waste (CCW) landfilk Manganese
has also been measuredfar above USEPA'sLifetime Health Advisory Level and iron and mongonesehave been

measured far above Secondary MCLs (SMCL). It is difficult to fully assess the extent of groundwater contamination
because the groundwater monitoring network does not appear to be designed to detect contamination that may
be leaving the site, there is no off-site monitoring, and other downgradient monitoring weils do not appear to be
located effectively in the path of shallow groundwater flow
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Groundwater monitoring well MW11 has detected contamination from CCW disposal at the Lansing Plant from
2002 onward. Groundwatermonitoring samples from MW11 shows the following:

? Arsenic averages 0.0143 mg/L (1.4 times federal MCL). Maximum value is 0.023 mg/L(2.3 times MCL).

? Iron averages 13.1 mg/L(43 times the SMCL). Maximum value is 28 mg/L(93 times SMCL).
? Manganese averages7.1 mg/L(142 times the SMCL). Maximum value is 10 mg/L (200 times the SMCL).
? Sulfate averages243 mg/L (almostequal to the SMCL). Maximum value is 380 mg/L(about 1.5 times

SMCL).

The groundwater monitoring data from MW11 is problematic because the well is located within the seasonal
fluctuations of the water table, meaning that groundwater samples could be collected in only three out of ten

sampling events. In addition, the location of the well between the CCW landfill (to the east) and the Ash Settling
Pond (to the west) makes it difficult to determinewhich CCW disposal area is the source of the contamination (if

not both areas)(BT2Inc., 2005). Lastly, the data is derived from Only three sampling events from 2002 through
2004, too few to sufficientlyassess trends.

The groundwater monitoring network does not appear to be designedto detect contamination that may be leaving
the site. For example, MW4 and MW5, located on the north side of the landfill,are identified as "downgradient"
wells, but their data do not show significant differences from "upgradient"well MW6, and MW4 and MW5 do not

appear to be in a location that would detect the migrationof contaminants off-site. As discussed under the
Hydrogeologic Conditions section, a more likely flow path for contaminatedgroundwater is toward the alluvium in

the stream valley, southwest and west of the landfill, which is where contaminantshave been detected in MW11
(located west of the north end of the landfill). Furthermore,there are no groundwater monitoring wells installed for
the specific purpose of identifying possible groundwatercontamination by the ash ponds.

Arsenic, iron, manganese,and sulfate

Review of the USGS topographicmap and satellite photos indicates that there are about a dozen private
residences within a thousand feet of the landfill and ash ponds and about three dozen residences within a mile. In

this area private wells are the main source of drinking water.

However, private well records from lA DNR and lowa's State University Geographic InformationSystems (GIS)

clearinghouse records indicated 33 private drinking water wells within a two-mile radius of the Lansing plant and
five public drinking water sourceswithin a five-mile radius. Iowa State Universityhas been working with the IA
DNR for three years to convert paper records to a single GIS dataset. Because data goes from weII drillers' logs

to the state and then to the university'sGIS department, it is highly probable that some wells, private and public,
are missing from the dataset.
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Groundwater monitoring results first documentedexceedancesof the MCL for arsenicand secondary MCLs for
iron, manganese, and sulfote in a March 8, 2002 sampling event.

lA DNR has required that MW11 be evaluated to determine why it has been difficult to obtain groundwoter
samplesand to replace it with a water-bearingwell if it continues to remain dry (Koger, 2009), but has not

required installationof monitoring wells to evaluate possible groundwater impacts of the ash ponds northwestof
the landfill or at any off-site location.

Cool fly ash and bottom ash

The Ash Landfill (IA DNR Permit 03-SDP-05-01)first received cool ash between 1985 and 1987. A current landfill

permit was issued by lA DNR on September 11, 2003. Also there is a 14.8-acreMain Ash Pond and 0.2-acre
Lower Ash Pond northeastof the landfiN (Alliant Energy, 2009o), for which no groundwoter monitoring is required.

Active
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Alluvium/colluviumof varying thicknesses lies over interbedded sandstones and siltstones in the area of the CCW
Landfill. Alluvial deposits of the MississippiRiver are at least 50 feet thick in the vicinity of the Power Plant north
of the current Ash Pond. A 1982 soil boring within the area of a closed ash lagoon found a shallow water table in

alluvial silt and sand about 25 to 30 feet thick (Howard R Green Company, 1995). The ash landfill and ponds are
underlain by interbeddedfine sandstonesand siltstones of the Lone Rock Formation,which overlies the regional
Dresbach Aquifer. Monitoring wells are completed in the Lone Rock Formation and the MW4 and MW5 cluster
shows an upward hydraulic gradient, consistent with a groundwater dischargearea. The flow of the regional
aquifer is north-northwest toward the Mississippi River (BT2Inc. 2001). However, the potentiometric map of the

area does not appear to take into account the localized, more westerly flow in shallow groundwater in the alluvium
of the valley in which the CCW landfill and impoundments are located. The alluvium,which is generallymore
permeable than the fine-grained sandstonesof the bedrock aquifer, probably represent a near-surface
groundwater system that creates a preferential flow path for contaminantsto the west-northwest. The presenceof
contaminantsin MW11 is consistent with this interpretation.

The Lansing Power Station was first constructed in 1948, with additional units added in 1957 and 1976. The

location(s)of ash disposal areas other than the ash ponds and landfill discussed here could not be readily
determinedfrom lA DNR files.

Alliant Energy. 2009a. Responseto USEPA InformationCollection Request on Coal CombustionResidues (CCR)
Surface impoundments, Lansing Generating Station (submitted on behalf of Interstate Power & Light) (Mar. 27,
2009).

BT2 Inc. 2009. 2009 Annual Water Quality Report,Alliant Energy/InterstatePower & Light Lansing Power Station
CCR Landfill (Aug. 4, 2009).

BT2 Inc. 2005. 2005 Annual Water Quality Report,Alliant Energy/InterstatePower & Light Lansing Power Station
CCR Landfill (Aug. 4, 2009).

BT2 Inc. 2001. Permit Application, Coal Combustion Residue Landfill Expansion, Alliant Energy Lansing Power
Station (2001).

Green. 1995. Howard R. Green Company, Work Plan for Hydrogeologic Investigationof the ProposedLandfill
for the Lansing Power Station, interstate Power Company (1995).

Koger, Nina M. 2009. Letter from Nina Koger, Senior Environmental Engineer, IA DNR Land Quality Bureau to
Martin Burckhardt, Plant Manager, Interstate Power & Light Company, Lansing lA, Re: 2006/2007/2008/2009
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Midwest GenerationJoliet GeneratingStation 9, Lincoln Stone Quarry Landfill
1601 South Patterson Rd.

Joliet, IL 60436
Will County
Latitude: 41.493314 Longitude: -88.1031 28

Demonstrateddamageto off-site groundwater, drinking water, and surface water moving off-site

Leaching of coal combustion waste (CCW) constituentsfrom bottom osh and slag landfill and associated ponds

Since 1962, Midwest Generationhos disposedof its bottom ash and slag from the Joliet 9 and Joliet 29
Generating Stations in the unlined Lincoln Quarry Ash Landfill (Landfill). Since 1996, the Landfill has been exempt
from complying with Illinois Class I GroundwaterProtection Standards within the Landfill, and the Illinois
Environmental Protection Agency (lEPA)has applied relaxed standards for boron, cadmium, selenium, and
molybdenumthat allow groundwater with concentrations up to 52 times standards for protectionof public health to
flow off-site. As of early 2007, unsafe concentrations of arsenic, boron, and molybdenumwere flowing off-site to
the south. 1EPA issued a Notice of Violation (NOV) in response to the groundwater contamination in late August
2009. The NOV identified50 exceedancesof groundwater quality standards in ten wells, including high

concentrations of orsenic, barium, boron, copper, and molybdenum. Arsenic was measured in two off-site
groundwater monitoring wells at 0.022 to 0.083 mg/L (2.2 to 8.3 times the Illinois Class I Groundwater standard
of 0.01 mg/L).The locationsof the groundwater monitoring wells indicate that contamination is flowing from the
CCW Landfill off-site to the southeast, south, west and north.

RPlBoyd
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The IEPA Bureauof Water recently found the CCW Landfill to be in an area with very high geologicvulnerability
and a high potential for potable well contamination. There are 94 wells within a mile of the CCW Landfill.
Drinking water wells up to a thousand feet south of the Landfill show evidence of degradation of water quality,
and there is evidence to suggest that contamination is moving toward the Smiley Subdivisionnortheast of the
Landfill. Midwest Generationhas bought out nearby residents or had deeper wells drilled for residents. Only
limited sampling has been done by IEPA to assess the extent of contamination in private drinking water wells. As

of mid-2010, there was no evidence that IEPA had taken significantactions to address the contamination flowing
off-site in violation of the CCW Landfill operating permit.

The Lincoln Stone Quarry CCW Landfill has been used as a disposal facility for bottom ash and slag from two
coal-fired generatingstations (Joliet 9 and 29) since around 1962. The chronologypresented below shows that
contamination of groundwater by coal ash at the Lincoln Quarry Ash Landfill has been known since at least the

mid-1990s,and that actions by Midwest Generationand IEPA have been largely ineffective in addressing the

problems.
? In May 1994, an application for Significant Landfill Permit Modification documentedexceedances of the

applicablegroundwaterquality standard for boron, selenium, manganese,sulfate, total dissolved solids
(TDS),and fluoride and acknowledged that groundwater quality was degraded due to arsenic, cadmium,
molybdenum, zinc, pH, ammonia, chloride, potassium,sodium, and total organic carbon (TOC) levels. The

applicationfurther noted that any contaminantsderived from CCW can migrate to downgradient areas
and to the river bank area "with no significant reduction in concentration"(Driver, 2009).

? IEPA permit reviewer notes for the Landfill dated August 1, 2002 and October 15, 2003, state that the
groundwater sampling "indicates that the site has caused statistically measured impacts on downgradient
groundwater quality" (Driver, 2009).

? In 2004, Andrews Engineering submitted to IEPA, on behalf of Midwest Generation,a proposed
"assessmentmonitoring program" to address confirmedexceedancesof several pollutants. This submittal
also clearly acknowledgedthat inward gradient was not being maintained at the Landfill'sMain Quarry
(Driver, 2009).

? Midwest Generation'sFebruary 15, 2005 submittal (Log No. 2005-058) acknowledged that the Des
Plaines River is a "major area of discharge for the Silurian dolomite aquifer," and identified elevated
concentrationsof pollutants associated with the CCW Landfill operations in the groundwater monitoring
wells located along the River. The same submittal also acknowledged that monitoring wells located on the
south side of the Landfill (G38 and G39), which had been permitted as upgradient wells, were no longer
"upgradient," and proposed the installation of a new, "upgradient"well on the south side of the CCW
Landfill-Well G46 (Driver, 2009).

? By the end of 2005 and 2006, submittals to IEPA made on behalf of Midwest Generation conceded that
there were no longer any upgradient monitoring well locationsthat could be considered upgradientfor
shallow zone conditions. The October 13, 2005 SignificantModificationsApplication (Log No. 2005-413)
concluded that "current water levels in the Main Quarry and the shallow monitoring wells indicate that
there is an outward gradient from the Main Quarry such that groundwater movement is to the south, west,
and north." Midwest Generation'sconsultants, KPRG, confirmed to IEPA on February 22, 2006 that water
level measurements in all of the existing monitoring well locations around the perimeterof the CCW
Landfill demonstratedthe loss of hydraulic gradient at the Landfill. This submittal proposed the
installation of a new shallow zone monitoring well in an off-site location and stated that "evaluationsare
also being performed relative to potential correctivemeasures which may be implemented"to address
the loss of hydraulic gradient (Driver, 2009).

? In April 2006, Midwest Energy conducted samplingof 18 private wells on Brandon Road along the east
side of the Landfill and south to Laraway Road about 4,000 feet south of the southeast corner of the
landfill. Only boron (and no other ash-related contaminants)was analyzed in the samples. The results
were reported to the residents in May 2006 (Arcadis, 2006). Concentrations of boron in two wells
exceeded 1.0 mg/L,with a maximum being 1.5 mg/L- far above the natural backgroundconcentration,
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which has been identified by Midwest Generation's consultant to be around 0.3 mg/Lin the local

carbonate rocks in the vicinity of the Quarry (KPRG,2008c). Boron concentrationsin six other wells
ranged between 0.33 to 0.71 mg/L,also above natural backgroundconcentrations. Assuming that the

wells with elevated boron are from residences closest to the CCW Landfill, it appears that groundwater
quality has been degraded in wells possibly up to 1,000 feet south of the Landfill. The results of this

sampling led Midwest Generationto either buy out or drill deeper wells for the residences south of the
Landfill. Nothing has been done to systematicallysample private wells in the Smiley neighborhood
northeast of the Landfill despite the fact that, as discussed in the next bullet, groundwater modeling
indicates migration of contaminantsin that direction as well (Thompson,2010).

? In response to concerns that dewatering of the Brandon Road/BoydQuarry east of the landfill would
cause contaminantsto migrate toward the residential area, groundwater modeling found that a boron
contaminant plume with concentrations greater than 2.0 mg/L(IllinoisClass | Groundwater Standard)

would discharge into the dewatered Quarry within 5 years, and that the 1.0 mg/Liso-concentration line
for boron would extend more than 1,000 feet into the Smiley residentialarea to the northeast (KPRG,
2008c).TheAnnual GroundwaterFlow Evaluations submitted by KPRG to IA EPA for the Midwest
GenerationCCW Landfill for 2006 to 2008 confirm a change in directionof groundwater flow at the
Landfill and concede that the change in direction of groundwater flow "is also a change from the
conditions that existed at the time of the adjusted standard for the facility" (Driver, 2009).

? KPRG's 2007 Annual Report for the Landfill, submitted on behalf of Midwest Generation, showed high

concentrations of arsenic, boron, and molybdenum and pH above applicable groundwater quality
standards in well G47S (four-quarteraverage: arsenic 0.045 mg/L- maximum 0.10 mg/L;boron 6.46

mg/L- maximum 9.1 mg/L;molybdenum 0.775 mg/L- maximum 1.3 mg/L;maximum ph of 9.98; and
also maximum of 1.9 mg/Lfluoride) and well G48S (four-quarteraverage: arsenic 0.025 mg/Lwith
upward trend; boron 9.2 mg/L- with upward trend; molybdenum 2.54 mg/L- maximum2.9 mg/L,more
than 70 times the USEPA LTHA; maximum pH of 9.14 with upward trend).
IEPA's applicablegroundwater quality standards (AGQSs)for the first quarter of 2008 were exceeded
for eight dissolvedparameters (arsenic,boron, molybdenum,ammonia, chloride,sodium, and fluoride),
and concentrationsof total copper and nitrate exceeded the AGQS (KPRG,2008c).

On August 31, 2009, IEPA issued a Notice of Violation (NOV) to Midwest Generation for "failure to operate a
leachate collection and management system that assuresthe protection of Class I potable resource groundwater"
(IEPA,2009a). The NOV cited exceedancesof AGQS between July 14 to August 31, 2009 at the site, as

summarized below:

? Ten wells were identified where AGQS violations were found, including "upgradient"G38S, four wells
within zone of attenuation(G30S, R08S, G47S, G48S) and five compliancewells (G31S&D, G41S&D,
G42D). Of these wells, G38S, G47S, and G48S and the five compliancewells are from 150 to 200 feet
beyond the edge of the landfill and are called off-site wells in the discussion below.

? There were a total of 50 exceedancesfor individual monitoring parameters, including arsenic, barium,
boron, copper, molybdenum, sulfate (maximum493 mg/L;AGQS493 mg/L),TDS (maximum1300 mg/L,
AGQS 1112 mg/L),pH (maximum9.98, AGQS maximum 8.56), ammonia (maximum5.3 mg/L,AGQS
1.57 mg/L),chloride (190 mg/L,AGOS 144 mg/L),dissolved nitrate and sodium (470 mg/L,AGQS 165

mg/L).
? There were four exceedancesfor arsenic at off-site wells G47S and G48S (0.022 to 0.083 mg/L,2.2 to

8.3 times the Illinois Cass 1Groundwaterstandard of 0.01 mg/L).
? There were six exceedances in four wells for boron with the highest exceedances at off-site wells G47S

and G48S (8.7 to 10.0 mg/L,four to five times the Illinois Class I Groundwater standard of 2.0 mg/L).
? There were two exceedances for molybdenum in off-site well G48S (1.6 to 2.7 mg/L,40 to 67 times

USEPA's LTHA).
? All the exceedances for arsenic and molybdenum were in G47S and G48S, indicating that a significant

contaminant plume is migrating to the southeast from the Landfill.

Damage Case - Joliet 9 GeneratingStation Page 43



|N HARM'SWAY: Lack of Federal CoalAsh Regulations EndangersAmericansand Their Environment

? Exceedances of boron were in the southeast wells, G47S and G48S, but also G46S and R08, indicating
that contaminationis also migrating to the south and west from the Landfill.

? Discharge from NPDESOutfall S501 also violated the AGQS for barium (0.36 mg/L,AGQS 0.075),
copper (0.03 mg/L,AGQS 0.02 mg/L),and dissolved nitrate (3.4 mg/L,AGQS 2.43 mg/L).

The current NPDES permit, issued by IEPA for the CCW Landfill in 2000, identifies Outfall No. 5 as "quarry (ash

pond) discharge." Despite the extensive documentationof contamination of groundwater by ash constituents,and
the fact that the surface water discharges are mostly water that has been in contact with the ash slurried to the
landfill, IEPA requires only testing for pH and total suspended solids. The latest IEPA Inspection Report indicates
that Midwest Generation is in compliancewith the permit (IEPA,2009a). The limited data contained in this report
indicates that from January 2008 to May 2009, pH exceeded the AGQS (6.14 to 8.56) in 7 of the 17 sampling
events (maximumpH of 8.8). As noted above, apparently separate sampling related to the Groundwater NOV
found exceedances of the AGQSs for barium, copper, and nitrate at the No. 5 Outfall.

Ammonia, arsenic, boron, chloride, fluoride, manganese, molybdenum, pH, sodium, sulfate, total dissolvedsolids,
barium, copper, nitrate

Knowledgeof contamination of groundwater at the CCW landfill dates back to at least 1994.

In response to documented groundwater contamination at the CCW Landfill identified in the 1994 applicationfor
Significant PermitModification, the Illinois Pollution Control Board (IPCB)issued an adjusted standard (AS)for the
Landfill in 1996. The conditionsof the AS include:

? Maintenanceof an inward hydraulic gradient at the Landfill to prevent leachate migration;and
? Any statistically significant increase above Applicable GroundwaterQuality Standard (AGQS) that is

attributableto the facility and which occurs at or beyond the zone of attenuation within 100 years after
closure of the last unit accepting waste will constitutea violation.

The operating permit for the Landfill has gone through a complex series of modificationssince 1994 related to

groundwater at the site, with additions and remOvals Of monitoring wells and parameters monitored. The latest
Significant Modification of the Landfill operatingpermitwas submitted in 2006 (KPRG,2006) and approved in

2007 (IEPA,2007). Key provisionsof the current operating permit include:

? A zone of attenuation for contaminants in groundwaterfrom the ground surface to the bottom of the
uppermost aquifer within an area defined by a distanceof 100 feet from the edge of Lincoln Quarry on
the upgradientside with respect to groundwater flow and at the property boundary on the downgradient
side with respect to groundwater flow.

? The groundwatermonitoring program must be capable of determiningbackgroundgroundwater quality
hydraulically upgradient of and unaffected by the units and to detect from all potential sources of
discharge, any release to groundwater within the facility. IEPA (2007) classifies wells as follows:
upgradient (G38S&D, G39S), wells within zone of attenuation (G30S&D, G20S, R16D, R08S&D, R32S,
G44S&D,G46S&D,G47S&D,G48S&D) and compliance wells (G31S&D, G33S&D, G41S&D,G42S&D).
As has been noted in the Test of Proof section, a consequenceof reversal in groundwater flow direction on
the south side of the quarry as a result of dewatering of the Laraway Quarry is that there are no
monitoring wells in the current network that can be reliably considered upgradient.
AGQSs (applicablegroundwater quality standards),which apply to upgradient and compliance
boundary wells, and MAPCs (maximumallowable predicted concentrations),which apply to wells within
the zone of attenuation, have been established for all parameters in the detection monitoring program.
The permit sets the MAPCs equal to the AGQSs, so only AGQSs are referred to in the discussion here. A

Damage Case - Joliet 9 Generating Station Page 44



|N HARM'SWAY: Lack of Federal CoalAsh Regulations EndangersAmericansand Their Environment

"Gl" list of parameters that must be sampled quarterly includes: pH, specific conductance, ammonia,
arsenic, boron, cadmium, chloride, fluoride,manganese,molybdenum, potassium,selenium,sodium, sulfate,
TDS, TOC, and zine (chemicalconstituentsare tested for dissolved concentrations).A "G2" list of
parameters that must be sampled annually includes: barium,copper, iron, lead, mercury, and nitrate
(unfiltered total concentration). The request in the latest SignificantPermit Modification (KPRG,2006) to
eliminate ten parametersfrom the G2 list (dissolvedantimony, beryllium,chromium, cobalt, cyanide, iron,
lead, mercury, nickel, and thallium) was approved by IEPA (IEPA,2007).

A review of the AGQSs, as defined in the latest significantpermit modification approval, indicates that the

modified standardsfor boron, cadmium, manganese,molybdenum, and selenium for the Landfill are significantly
higher than either Illinois Class 1GroundwaterStandards or other health-based water quality standards (IEPA,
2007):

? The boron AGQS (5.9 mg/L)is well abOve the Illinois Class I groundwater standard of 2.0 mg/L(IGOS,
2002);

? The cadmium AGQS of 0.264 mg/L is 52 times higher than the Illinois Class I groundwater standard and
federal MCL of 0.005 mg/L;

? The AGQS for manganese (0.634 mg/L)is 4.2 times higher than the Illinois Class I groundwater standard
of 0.15 mg/L;

? The selenium AGQS of 0.325 mg/L is 6.5 times higher than the Illinois Class I groundwater standard and
federal MCL of 0.05 mg/L;and

? Illinois has no molybdenumstandard but the AGQS at the Landfill (1.38 mg/L)is more than 34 times
higher than the federal Lifetime Health Advisory (LTHA)value of 0.04 mg/L.

A consequenceof the IPCB'sAS for groundwater, combined with the AGQSs that have been set, is that

groundwaterwith significantconcentrations of toxic metals can move off-site and be in compliancewith the terms

of the current Landfill operating permit.
Submittals by Midwest Generationto IEPA and other public documents reveal that the Landfill has not been in

compliancewith the AS or the Permit for some period of time and probably as early as 2004 (Driver, 2009).
Despite evidence that groundwater contamination at the Landfill has repeatedlyexceeded even the relaxed
AGQSs that have been allowed by IEPA, no significantenforcement action was taken until a Notice of Violation
dated August 31, 2009 was issued. The details of the NOV are summarized in the Test of Proof section.

The IEPA Ash impoundment Assessmentidentifies the Lincoln Quarry Ash Landfill as having an IPCB Ground Water
Management Zone (GMZ) designation (IEPA,2009c). Such a designation has the potential for allowing off-site
contamination of groundwater within the designated zone. However according to IEPA internal communications
there is no GMZ at the site (IEPA,2010). The only informationavailable as part the voluminous material eventually
received in response to FOIA requestsfor informationabout the Joilet 9 ash disposal site that would indicate that a
GMZ is even being considered is a June 2009 map prepared by KPRG showing proposed locationsof initial GMZ

monitoring wells.

Slurried bottom ash and slag

The LincolnQuarry has been used as a disposal facility for bottom ash and slag from two coal-fired generating
stations (Joliet 9 and 29) since around 1962. It operatesunder a landfill operating permit, but also includes two
below-gradesurface impoundments for the slurry water that is used to move the coal ash from the generating
stations to the Landfill. Ash is sluiced into the Main Quarry, which occupiesthe southern area of the site and slurry
waters collect in a large pond in the north part of the Main Quarry (P1). A North Quarry, designated as the zone
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of attenuation, includes a settling pond and another pond in the southeast part of this area. Neither the ash landfill
fill nor the ponds are lined.

Most of the unlined disposal area is active. An area in the southwest corner of the site is inactive.

The area of the Lincoln Quarry CCW Landfill has four main hydrogeologic units: (1) the upper unconsolidated

glacial materials; (2) the upper weathered Silurian dolomite; (3) the lower Silurian dolomite; and (4) the Brainard
Shale/Ft.Atkinson dolomite. The underlying Skales formation is a regional aquitard. Consultants for Midwest
Generation have developed a nine-layer three dimensional groundwater flow model for the site (KPRG,2008b),
details of which have been questioned by consultants for Brandon Road Properties(ownersof the old quarry east
of the ash landfill) (C&E,2008).

The monitoring well network for the Landfill includes 11 shallow zone wells (G38S, G39S, G30S, G20S, R32S,

G44S, G31S, G33S, G41S and P40S),nine deep zone wells (G38D, G30D, R16D, R08D, G44D, G31D, G41D

and G42D), and one surface water dischargepoint (S501, main quarry leachate). As a result of groundwater
flow shifts caused by quarrying activities to the southeast, three well clusters were added south of the Landfill
(G46S&D, G47S&D, and G48S&D).

Natural groundwater flow beneath the quarry landfill has historically been from south and east to the north and
west toward the Des Plaines River. Dewatering connected to expansion of mining activities at the Laraway Quarry

about 1,000 feet to the southeast of the Lincoln Quarry has created a flow component to the south and southeast
toward that quarry. A proposalby Brandon Road Properties (BRP),LLC to dewater an inactivequarry
immediately east of the Lincoln Quarry Ash Landfill (referred to in documentsvariously as the BRP, Boyd, and
former De Be Land Quarry) raised concerns that groundwater would also begin to flow east to the this quarry and
northeasttoward a residential area. This concern led IEPA to deny BRP's applicationfor an NPDES permit, a denial
that BRP has contested (Driver, 2009). Even without dewatering of the BRP Quarry, there is evidence that
contamination is moving to the northeast into the Smiley subdivision, probably as a result of residentialweII usage.

There are 94 wells used for drinking water within a one-mile radius of the Landfill (IEPA,2009c). An

unincorporatedarea lies northeastof the Landfill, and a few private residences lie to the south. Private and public
well data for the state of Illinois is maintained on a county by county basis via online database operated by the
Illinois State Water Survey. Plotting the wells from this database on a map is nearly impossible for the reason that
instead of each well being assigned an exact x and y location (Latitude and Longitude),the exact position of the

well falls in a one- to five-mile area of a square that is arranged by section, township,and range. It is unknown
how many wells are downgradient of the site.

Arcadis G&M, Inc (Arcadis). 2006. Letters to 18 residents south of the Lincoln Quarry Landfill, giving results of
weII sampling for boron (May 26, 2006) (written on behalf of Midwest Generation).

C&E. 2008. Civil & Environmental Consultants, Inc. (C&E),Memorandum from John Hock and Brad Renwick, C&E, to
Alan Keller, Permit Section, IEPA Division of Water Pollution Control, Re: Comments to KPRG Modeling Addendum
(Sept. 30, 2008).

Driver. 2009. Letter from LaDonna Driver, Hodge, Dwyer and Driver, to Sanjay Sofat, Acting Division Manager,
IEPA Division of Water Pollution Control, Re: Brandon Road Properties and Lincoln Quarry Ash Landfill (Dec.3,

2009).
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Public Water Supply, Re: Transmittal of Additional HydrogeologicModel Runs (Boron)- Lincoln Quarry/Boyd's
Quarry (Aug. 14, 2008).

KPRG. 2008b. Technical Summaryof Hydrogeologic Evaluation- Impacts of Proposed Boyd's Quarry
Dewatering. Technical Memorandum prepared for Midwest Generation (June13, 2008).

KPRG. 2008c. Lincoln Stone Quarry IEPA Meeting, Technical Support Handout (June 11, 2008).
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Buscher, Bureau of Water, IEPA, Re: Residential Well Sampling in Vicinity of Lincoln Quarry Landfill (Sept. 9,
2009).
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Southern Illinois Power Cooperative- Marion Plant
11543 Lake of Egypt Road
Marion, IL 62959
Williamson County
Latitude: 37.620103 Longitude: 88.953467

Demonstrateddamage to groundwatermoving off-site to surface water (discharging into Saline Creek on the
northernedge of the site)

Leoching of CCW contaminants from unlined CCW landfill and ponds

At the Southern illinois Power Cooperative's(SIPC)Marion Power Plant, cool fly ash, bottom ash, and flue gas
desulfurization (FGD) sludge have been placed in six unlined ponds, one unlined landfill and one lined pond since
1963. Groundwatermonitoring has been required in the vicinity of the landfill and ponds since 1994, and high

concentrations of the toxic heavy metal cadmium were first detected in 1997. The 2004 to 2009 average
concentrations of cadmium exceeded the illinois Class 1GroundwaterStandards in six of eight monitoring wells with
maximum concentrations reaching 10 to 18 times the federal Maximum ContaminantLevel (MCL). The two weils
with the highest average concentrations of cadmium (3 to 4 times the MCL)are odiacent to Saline Creek and
discharging into the creek. At 0.088 mg/L,the maximum concentration in these wells is 35 to 352 times higher than
federal acute and chronic water quality standards, respectively. These two wells also have high concentrations of
iron that have exceeded the Class 1GroundwaterStandards since monitoring began in 1994. Recent data on

pond discharges to Saline Creek show high concentrations of aluminum, boron and manganese.

s2 x x sa
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Groundwatersampling since 1994 at the Marion Plant has tested only a limited suite of parametersthat includes

boron, cadmium, iron, and sulfate. All quarterly sampling data for cadmium collectedfrom 2004 to 2009 were
analyzed (the fourth quarter of 2004 was omitted because detection limits were above the MCL of 0.005 mg/L).

? Cadmium. The Illinois standard for cadmium in Class | Groundwater is 0.005 mg/L. The 5-year average
concentrationfor cadmium equaled or exceeded this standard in six of the eight wells for which data are
available since 2004. The highest average concentrations are in S1 (0.015 mg/L,3 times the MCL,

maximumof 0.088 mg/L,17.6 times the MCL)and S2 (0.02 mg/L,3.9 times the MCL, maximumof 0.052

mg/L,more than 10 times the MCL). Both of these wells are between the CCW ponds and landfill and
Saline Creek, so the highest concentrations of cadmium at the site are dischargingto Saline Creek. The

next highest concentrationsare in C1 (locationnot known)with an average concentration of 0.01 mg/L,
twice the MCL. Other wells where average concentrationswere equal to or in excess of the MCL for
cadmium include S3 (0.006 mg/L),S5 (0.007 mg/L),and S6 (0.0054 mg/L). The two remaining wells for
which data are available for the last five years have elevated levels of cadmium, but their averagesare
below the MCL: C3 (0.004 mg/L)and S4 (0.003 mg/L).

? Boron. The Illinois standard for boron in Class | Groundwater is 2.0 mg/L.Groundwatersampling data
from 1994 to 2009 shows occasional exceedances of boron in more than one well, dating back to 1994,
but no consistentpattern of exceedances. Recent samples of ash pond effluent dischargedto Saline
Creek containedhigh boron (7.9 mg/L).

? Iron. The Illinois Class I groundwater standard for iron in is 5 mg/L. Recentsampling has shown

exceptionallyhigh concentrations of iron (more than 400 mg/L in S1 and more than 100 mg/L in S2), but
this has been attributed to rusting well covers (SIPC,2010). However, sample data going back to 1994
shows that most wells exceeded the MCL in most sampling events and S1, S2, and S3 commonly had
concentrations exceeding 30 mg/L. The extremely high recent valuesmay be due to rusting well covers,
but it is also clear that the CCW disposal areas are contributing high concentrations of iron to the

groundwater.
? Sulfate. Well data from 1994 to 2009 show sulfate concentrations that occasionallyexceeded the

USEPAsecondary drinking water MCL of 250 mg/L,but not the Illinois Class I groundwater standard of
400 mg/L.

A sample of effluent collected in March 2009 from Ash Pond #4 (NPDESOutfall #002), which discharges to Saline

Creek, showed high concentrations of aluminum (0.33 mg/L,3.8 times the EPA water quality criteria of 0.087 mg/L
for chronic exposure to aquatic life, although Illinois has not set WQC for aluminum),boron (7.9 mg/L,more than

ten times USEPA's surface water criteria of 0.75 mg/Lfor protectionof sensitive crops by long-term irrigation),.
IEPA's responseto a FOIA request did not include effluent quality data other than that for 2009. There does not

appear to be any sampling to determineactual impacts of the discharges on Saline Creek.

Boron, cadmium, iron, aluminum,and manganese

There are three wells within a one-mile radius of the CCW disposal areas (IEPA,2009b). Exact locationswere not

acquired because well locations are given in section, township, and range with a one- to five-mile variance. Illinois

private and public well data are maintainedon a county by county basis via on online database operated by the
Illinois State Water Survey. It is unknown how many wells are downgradient of the site.

The first groundwatersampling in 1994 found high concentrations of iron in several wells (up to 24.5 mg/L). Boron

was found above the IL MCL in several wells (maximumof 2.53 mg/L)in 1995. Cadmium was first measured

above the MCL in two wells in November 1997 (0.012 to 0.013 mg/L).
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SIPC began reporting groundwater monitoring data to the IEPA in 1994, and by 1997 the data showed significant
cadmium contamination. However, IEPA's Hydrogeology and Compliance Unit did not review this data until 2009.
IEPA found elevated boron, cadmium, and iron above Illinois Class | GroundwaterStandards and asked SIPC to
submit a "hydrogeologic assessmentplan" to determinethe source and extent of elevated iron and cadmium
contamination at the site (IEPA,2009a). IEPA approved a plan that includes measures to refurbishseven existing
wells and replace two groundwater monitoring wells that have been out of service, but the plan does not require
groundwater monitoring for parametersother than boron, cadmium, iron, and sulfates (IEPA,2010).

Bottom ash, fly ash, and scrubber sludge

Seven ash ponds that receive fly ash and/or bottom ash from Units 1, 2 and 3 are located throughout the facility.
Only one of these is lined.

Dry fly ash and scrubber sludge are mixed and placed in an unlined solid waste landfill with a capacityof
1,137,359 cubic yards that is located between the confluence of Saline Creek and the South Fork of Saline Creek
(SIPC,1993 and IEPA, 2009b).

Active

Detailed hydrogeologicinvestigations were recently initiated at the site (SIPC,2010). Review of the Marion and
Goreville USGS topographicmaps shows that the spillway elevation of the dam for Lake of Egypt located just east
of the Marion plant is 500 feet and that most of the ash ponds are located in upland positionsa little above or
below this elevation. The CCW landfill is located at an elevation of about 460 feet in the floodplainbetween the
confluence of Saline Creek and South Fork Saline Creek. The main direction of groundwater flow from the various
CCW ponds and landfill, assuming topographiccontrol of flow, is to the north toward Saline Creek, which is a
dischargepoint for shallow groundwater.

Illinois Environmental Protection Agency (IEPA).2010. Letter from Allen Keller, Permit Section,Division of Water
Pollution Control, IEPA, to Jason McLaurin, EnvironmentalCoordinator,South Illinois Power Cooperative,Re: Groundwater
Monitoring Data (Apr. 26, 2010).

IEPA. 2009a. Letter from Allen Keller, Permit Section, Division of Water Pollution Control, IEPA, to Jason McLaurin,
Environmental Coordinator,South Illinois Power Cooperative,Re: GroundwaterMonitoring Data (Dec. 10, 2009).

IEPA. 2009b. Memorandum from Marcia Willhite, Chief, Bureau of Water, IEPA, to Douglas Scott, Directorof IEPA, Re:

Assessmentof Ash impoundments Permitted Within the State of Illinois (Feb. 3, 2009).

Illinois GroundwaterQuality Standards. 2002. IEPA, 35 111.Admin. Code § 620.210, Class | Potable ResourceWater.

Southern lilinois Power Cooperative (SIPC).2010. Letter from Jason McLaurin, Environmental Coordinator,SIPC, to Carl
Kamp, Permit Section, Division of Water Pollution Control, IEPA, Re: GroundwaterMonitoring Data (Jan. 11, 2010).

SIPC. 2004-2009. SIPC, Quarterly GroundwaterMonitoring Data (2004-2009).

SIPC. 1993. SIPC, Annual Facility Report for On-Site Facilities (submittedto IEPA)(1993).
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Union Electric Company/AmerenEnergy d/b/a AmerenUE - Venice Power Station Ash Ponds
701 Main St

Venice, IL 62090
St. Clair and Madison Counties
Latitude: 38.653694 Longitude: -90.172728

Demonstrateddamage to groundwateroff..site (400 feet east of ash ponds & beyond property line)

Leaching of coal combustion waste (CCW) contaminants from unlined CCW ponds

Inactive and unlined coal ash ponds at the AmerenUE Venice power plant on the east side of the Mississippi River

created a contaminant plume of boron that exceeds Illinois Class I (potable) groundwater standards, extending
475 feet south of the ponds. A contaminant plume of arsenic thot exceeds Class I standards extends beyond the
boron plume and contains concentrations as high as 38 times the federai MCL, 400 feet beyond the ash ponds.
The ash ponds stopped receiving CCW in 1977 when the plant switched from burning cool to oil. The contaminant
plumes were discovered in the late 1990s when groundwater monitoring was required as part of a permit to
resume operation of the Venice Plant in 1995. AmerenUEhas proposed a state "GroundwaterManagementZone"

(outiined in red on the map below) to contain contaminant plumes within the property.

MW4 x. . .

MW x
MW5 x
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A review of groundwater monitoring data submitted by AmerenUE to the Illinois EnvironmentalProtection Agency
(IEPA)from 1996 to 2009 found the following:

? Arsenic. The lilinois Class I groundwater standard for arsenic is 0.05 mg/L,five times higher than the
federalMaximum Contaminant Level (MCL)of 0.01 mg/L. The average concentration of arsenic exceeded
the Illinois standard in MW5 (0.054 mg/L)and MW6 (0.077 mg/L)on the north and south edges of the
ash ponds, respectively. MW7, set 200 feet south of the edge of the ash ponds, had even higher average
arsenic concentrations(0.086 mg/L,8.6 times the MCL, with a maximumof 0.215 mg/L,21 times the
MCL). Other monitoring wells where average concentrations exceeded the MCL included MW1 on the
north edge of the ash pond (0.026 mg/L)and MW4 on the east edge (0.024 mg/L). Arsenic

concentrationsin monitoring wells west of the ash ponds and east of the river were lower, suggesting that
the dominant flow of groundwater is to the east away from the river (MW2 exceeded the MCL in 3 out of
30 samples, with a maximumof 0.24 mg/L,and MW3 exceeded the MCL in 2 out of 24 samples, with a
maximumof 0.26 mg/L). A dominant flow to the east away from river is also suggested by common, and
in some cases substantive, exceedancesof the arsenic MCL in MW8 (7 out of 39 samples, maximum of
0.31 mg/L)and MW9 (11 out of 39 samples, maximumof 0.38 mg/L,38 times the MCL). Both MW8 and
MW9 are off-site about 400 feet east of the CCW ponds, and, as discussed below, concentrationsof
contaminantsare affected by seasonal changes in flow direction.

? Boron. The standard for boron in Illinois for Class I (potable)water is 2.0 mg/L. The average
concentration of boron exceeded the state standard in all monitoring wells set at the northern (MW1, 22.5
mg/L,more than 10 times the MCL),eastern (MW4, 19.2 mg/Land MW5 5.2 mg/L)and southern (MW6,
3.8 mg/L)edges of the ash ponds. MW7, set 200 feet south of the edge of the ash ponds, had a
somewhatlower average boron concentration (2.6 mg/L). MW2, west of the ash ponds, also had a high
boron concentration (5.4 mg/L). Wells MW3 (west)and off-site MW8/MW9(east)had one or zero
exceedancesof the state standard since monitoring began, although these wells show concentrations of
boron above what would be expected natural background levels. As discussed later, elevated boron both
east and west of the ash pond system can be explained by seasonal variations in groundwater flow
direction.

? Cadmium. The MCL for cadmium (0.005 mg/L)was exceeded three times in early sampling of MW1, but
has not been exceeded since April 1999. There were no other MCL exceedances for cadmium in other
wells.

? Iron. The Illinois Class I groundwaterstandard for iron in is 5.0 mg/L. Iron concentrationshave exceeded
this standard at MW6 (maximumof 27.5 mg/L),MW7 (maximumof 17.8 mg/L)and MW9 (maximumof
23.3 mg/L).

? Manganese. The Illinois Class I groundwater standard for manganese is 0.015 mg/L. Manganese
concentrations have exceeded this standard in all wells. Wells with exceptionally high manganese
concentration (more than 1.5 mg/L,100 times the standard) include: MW1 (maximumof 4.82 mg/L),
MW4 (maximumof 4.25 mg/L),MW6 (maximumof 3.56 mg/L),and MW7 (maximumof 5.59 mg/L.

? Total Dissolved Solids (TDS).The Illinois Class I groundwater standard for TDS is 1,200 mg/L,more than
twice as high as the SecondaryMCL (SMCL)of 500 mg/L. The Illinois standard for TDS was consistently
exceeded in MW1 (maximumof 2,656 mg/L),and regularly exceeded in MW4 (maximumof 2090
mg/L). These exceedances are more than five and four times the federal SMCL, respectively.

The Supplemental Hydrogeological Assessmentof the site performed by a consultant for AmerenUE states that
there is little correlation between arsenic and boron concentrations in groundwater samples collected at the site,
and uses this evidence, along with the fact that arsenic concentrations in field leachatesamples collected at the ash

ponds are a factor of 4 to 5 lower than observed in groundwater, to argue that the main source of the arsenic is

not from the coal ash ponds (NRT,2010). The Supplemental Hydrogeological Assessmentfor the site also identifies
MW8 and MW9 east of the ash ponds as "upgradient" wells, apparentlyon the assumption that the dominant
direction of groundwater flow is west toward the river (NRT,2010).
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However, several lines of evidence suggest that the ash ponds are the main source of arsenic, and that off-site
MW8 and MW9 are not truly upgradient and are affected by contaminantsfrom the ash ponds:

? Boron tends not to interact with aquifer solids and serves as a good indicator of the zone of influence of
ash leachate on groundwater. Arsenic, on the other hand, is sensitive to redox conditions in the ash pore
waters and aquifer, so a correlation between arsenic and boron in the same sample would not necessarily
be expected.

? In Pleistocene aquifers, groundwater containing boron concentrationsgreater than 0.5 mg/Lcan be
considered affected by leachate (Schleyeret al., 1992). In MW8, the average concentration of boron in

samples taken from 1999 to 2009 was 0.68 mg/Land more recent sampling in MW8P aVeraged 1.48

mg/L,suggesting that this well, 400 feet "upgradient,"has been affected by the ash ponds.
? This influence can be explainedby the fact that when the Mississippi River is high, the groundwater

gradient to the east is much steeper (river 8.34 feet higher than MW8 on July 26, 2008) than when the

river is at normal flow (river 3.93 feet lower than MW8 on September26, 2008), making it entirely
possible for contaminants to reach these wells and farther east before the lower westward gradient is

reestablished.
? The interpretationthat the dominant direction of the flow of contaminants is to the east rather than the west

is confirmedby the fact that the monitoring wells set between the ash ponds and the river (MW2 and
MW3) have lower average concentrations of arsenic and boron than the wells east of the ash ponds
(MW4 and MW5).
Although the consultant raises the possibilitythat there may be some contributionof arsenic from another
source, none has been identified.

The boron contaminant plume with concentrations up to 2.0 mg/Lextends a maximumof 475 feet south of the

ponds. A contaminant plume of arsenic that exceeds Illinois Class I standardsextends a bit beyond the boron

plume. The "Groundwater ManagementZone" (GMZ) proposed by AmerenUE extends somewhatbeyond the
boundaries of the contaminant plume and is located within the property boundariesof the power plant.

Arsenic, boron, cadmium, iron, manganese,total dissolved solids

A potable well survey conductedwithin a 2,500-foot radius of the ash pond system boundarieshas been

performed (NRT2009a). The map showing the locationsof these wells was withheld by IEPA when it responded to
the Freedom of InformationAct (FOIA) request for informationabout the site, so the results of this survey cannot be

reportedhere. AmerenUE (2010) notes that the City of Venice and Village of Brooklynhave enacted ordinances
prohibiting the use of groundwater as a potable water supply, because the presenceof industrial facilities in the

area since the early 1900s has created multiple potential sources for groundwater contamination. However, the

analysis presented here suggeststhat most, if not all, contaminants are being detected in monitoring wells
associated with the ash pond system and come from the unlined ash ponds. Private and public well data for the

state of Illinois is maintained on a county by county basis via an online database operated by the Illinois State
Water SurVey. Wells locations fall in a one- to five-mile area arranged by section, township,and range. It is not
possible to plot well locations or distinguish which wells are downgradient of the site.

Arsenic and boron exceeded MCLs and SMCLs in the first round of groundwater sampling on July 27, 1996.
When MW4, MW5, and MW6 were added to the network in December 1997, arsenic and boron also exceeded
Illinois Class I groundwater standards in all three wells.

When the Venice Plant resumed operations in 1995, a condition for the operating permitwas that hydrogeologic
investigations be initiated to eValUate the impact of the ash pond system on groundwater. These investigations
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were initiated in 1996 with the installation of three monitoring wells, and the monitoring well network was
eventuallyexpanded to include 17 monitoring wells at varying depths and locations in and around the ash pond
system. As discussed above, contaminant plumes containing arsenic and boron at levels that exceed ILEPA Class I

groundwater standardsand federal MCLs have been defined within the boundaries of the Venice Plant facility.

In March 2010, as part of the plan for final closure of the ash ponds, AmerenUE proposed final capping and
establishmentwithin their property boundaries of a Groundwater ManagementZone (GMZ) for containing the

contaminant plumes.

Coal ash and other CCW from boilers, wastewatersfrom the boilers and water treatment plant, and various other
process waters plus storm water runoff

A series of unlined ponds, referred to as Ash Pond Nos. 2 and 3 and collectively as the "ash pond system," was
constructed in the 1950s to receive wet-sluiced coal ash and other CCW from boilers,wastewatersfrom the
boilers,water treatment plant, and variousother process waters plus storm water runoff. When the plant stopped
burning coal in 1977, the ash pond system contained about 1,425,500 cubic yards of waste. The ash pond system
continued to receive process wastewater and storm water runoff until a new water treatment facility and outfall
was constructed in 2005. The ash pond system has been out of service since 2005 (AmerenUE,2010).

Inactive

The ash pond system is underlain by about 80 feet of alluvial deposits associated with the Mississippi River. The

upper 20 to 30 feet of alluviumcontain alternating layers of silt, sand, and clay. The lower 60 to 50 feet consist

primarilyof sand and gravel. Groundwater flow in the region is controlled by the Mississippi River. During normal
river stage, which lasts the majority of the year, groundwater flows west and discharges into the river. During high

river stage, groundwater flow is reversed,flowing east, with the river recharging the aquifer. There is also a
perched water table that is influenced by infiltration of precipitationthat tends to dilute the concentrations of
contaminants from the ash pond system in the shallower wells. As discussed above in the Test of Proof section, even
though the seasonal eastward flow inland from the Mississippi River is of shorter duration than the westward flow
toward the river, the higher gradient of the eastward flow has carried contaminantsfarther inland (400 feet to
MW8 and MW9) than has been acknowledged by AmerenUE'sconsultants (HansonEngineering,2000).

The 500-MW Venice plant burned coal until it was convertedto an oil-burning facility in the late 1970s. The

plant's capacity dropped off in the 1980s, but it was reconditionedand reopened in 1995. AmerenUEwas
formed in 1998 with the mergerof Union Electric and Illinois Public Service. A catastrophic fire in 2003 resulted in

abandonmentof the original power plant building and associated generatingequipment. Beginning in 2004,
three additional single-cyclecombustion turbine generators (Units3, 4, and 5) were installed north of the ash pond
system, and the plant was reopened in 2005. The plant now operatesonly intermittentlyas a peaking facility.

AmerenUE. 2010. Memorandum from AmerenUE to Bill Buscher, GroundwaterProtection, Division of Water
Pollution Control, Illinois Environmental Protection Agency, Re: Ash Pond Closuresat AmerenUE'sVenice Plant (Mar.
25, 2010).
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Hanson Engineering.2000. Hanson Engineering,Hydrogeologic investigation,Former Ash Disposal Pond System,
AmerenUEVenice Power Plant (AppendixA to Venice Ash Pond Closure Memorandum, AmerenUE, 2010).

Natural ResourceTechnology (NRT).2010. Supplemental HydrogeologicalAssessment,Technical Memorandum
No. 2 (Mar. 3, 2010) (Appendix C to Venice Ash Pond Closure Memorandum, AmerenUE, 2010).

NRT. 2009. NRT, Potable Well Survey, Hydrogeological Assessment,and Modifications to the Groundwater
Monitoring Program,Technical Memorandum No. 1 (Sept. 17, 2009) (AppendixB to Venice Ash Pond Closure
Memorandum,AmerenUE, 2010).

Schleyer, Ruprecht, Helmut Kerndorff,and Gerald Milde. 1992. Detectionand Evaluation of Groundwater
Contamination Caused by Waste Sites, in Suzanne Lesage and Richard E. Jackson (eds.),Groundwater
Contamination and Analysis at Hazardous Waste Sites, CRC Press 273-91.
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E.ON U.S. d/b/a Louisville Gas & Electric (LG&E) - Mill Creek Plant
14660 Dixie Highway
Louisville, KY 40272
Jefferson County
Latitude: 38.049444 Longitude: -85.9075

Demonstrated damage to groundwater moving off-site (Ohio River)

Leaching of coal combustion waste (CCW) contaminonts to groundwaterfrom three CCW Iandfill areas (A, B,

and C) and the coal ash pond

Groundwaterhos been contaminatedwith orsenic at 1.5 times the federal Maximum ContaminantLevel (MCL)
in three wells downgradientfrom a CCW landfill and pond adjacent to the Ohio River at the Mill Creek Plant,

approximately 15 miles south of downtown Louisville. Concentrationsof total dissolved solids (TDS)have
been up to 1,280 mg/L,more than 2.5 times the federal SecondaryMCL (SMCL),and sulfate has been up to
717 mg/L,nearly 3 times the SMCL. Nine wells have groundwater parameter concentrationsthat have

exceeded one or more drinking water standards. Although groundwater flows to the Ohio River, the
horizontal extent of the contamination is approximatelyone-mile wide potentially affecting off-site human use

of shallow groundwater in this urbon area. Nevertheless, the Kentucky Division of Waste Management

waived groundwater monitoring for CCW metals, has not required any assessment or correctiveaction, and
has not conductedor required any off-site groundwater monitoring.
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The Mill Creek Plant became operational in 1972, and the Kentucky Division of Waste Management(KDWM)

originally permitted the 185-acre CCW landfill in 1982, and horizontal expansionsof the landfill occurred in

1990 and in 2009. The first two phases of the CCW landfill (SitesA and B)were permitted as an "inert"
landfill, and the KDWM did not require a liner. The most recent expansion in 2009 was constructed with a

clay liner that was designed to allow CCW leachateseepage but attenuate metals and other CCW

contaminants (LG&E,2005). CCW disposedof in the landfill includes fly ash, bottom ash, and FGD gypsum.

A "significanthazard" 79-acre coal ash pond was built in 1972, and four other processwater ponds were
commissionedin the late 1970s and early 1980s. The Mill Creek Power Plant disposed of bottom ash, fly
ash, boiler slag, flue gas desulfurization (FGD)sludge, coal fines, processwater drainage,and pyrites in the

ash pond. Neither the KDWM nor the Kentucky Division of Water (KDOW) requires groundwater monitoring

of the ash pond; however, plant production wells (PW-1, PW-2, and PW-3) south of the pond can be used as

indicators of CCW constituent migration from the ash pond.

The KDWM requires groundwater monitoring of the CCW landfill and that monitoring shows that the

groundwater contamination correlates chronologically with horizontal expansions of the landfill, and that

concentrations of parametershave increased over time. The oldest groundwaterdata in the KDWM landfill
file that includes any heavy metal concentrations in groundwater monitoring results date back to an August

1994 (LG&E,1994) sampling event. Its results showed the following:

? Arsenic - exceeded the EPA MCL (0.01 mg/L)in three wells just south of the ash pond and between
the oldest part of the ash landfill (Site B) and the Ohio River: MW-02 (0.014 mg/L);PW-1 (0.014

mg/L);and PW-3 (0.013 mg/L).
? Sulfate - the highestconcentrations were in one well (PW-1) near the ash pond and the Site B landfill

and in one well near the Site A ash landfill (MW-6). MW-6 is located adjacent to the Ohio River.

? Calcium- often a highly soluble parameter in CCW, the highest concentrations for calcium were in

the two wells with the highest sulfate (PW-1 and MW-6), providing further evidence of contamination
from ash or other CCW.

Groundwater monitoring results for a November 1995 sampling event also showed arsenic concentrations
exceeding the MCL downgradientfrom the ash disposal areas. The MCL for arsenic was exceeded again in

MW-2 (0.015 mg/L)and PW-1 (0.014 mg/L).

In June 1996, groundwater monitoring omitted arsenic and only included the following parameters:
temperature,chloride, conductivity, chemical oxygen demand (COD), total organic carbon (TOC),sulfate, TDS,

calcium, sodium, and copper (LG&E,1996). The June 1996 results still indicated that the areas downgradient
from the CCW landfill (SitesA and B)and nearest the coal ash pond had the highest concentrations of
contaminants:

? TDS - concentrations exceeded the EPA SMCL (500 mg/L)at: MW-6 (959 mg/L,Site A landfill area);
PW-1 (591 mg/L,Site B landfill and ash pond area); PW-2 (689 mg/L,Site B landfill and ash pond
area); and PW-3 (910 mg/L,Site B landfill and ash pond area).

? Sulfate- concentrations exceeded the SMCL (250 mg/L)in MW-6 (383 mg/L)and PW-3 (439
mg/L).

? Calcium and sodium - the highest concentrations were associated with MW-6, PW-1, PW-2, and
PW-3 that also had the highest sulfate, and TDS

- like calcium, sodium is often a highly soluble
parameter in CCW.
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? Copper- concentrations were relatively unchanged between all wells, indicating that copper is not a
good indicator for coal combustionwastes at this site.

A 1997 statistical analysis of groundwater compared the results of all monitoring wells to a designated
background (also called "upgradient")well, MW-1 (LG&E,1997). MW-1 is to the west the Site B landfill,
which is the oldest landfill at the site and is the most northwesternmonitoring well at the site, likely placing it

at the most upgradient position for shallow groundwater movement. The results indicated statistically
significant increases (SSIs)in downgradient wells that are indicative of a release of CCW parametersto the

groundwater as follows:

? TDS - statistical increases in MW-2, MW-3, MW-4, PW-1, and PW-3. MW-2, MW-4, and PW-1

are located between the Site B landfill and the Ohio River.

? Sulfate - statistical increases in MW-2, MW-4, MW-6, PW-1, and PW-3. MW-6 is located between
the Site A landfill and the Ohio River.

? Calcium - statistical increases in MW-6 and PW-1.
? Sodium - statistical increases in MW-2, MW-3, MW-4, MW-5, MW-6, PW-1, and PW-3.

While MW-5 (east of Site A) and MW-3 (east of Site B)are located on the "upgradient"side of CCW
disposal areas, they are located close to the CCW disposal areas and south of MW-1, and the significant
increases in TDS at MW-3 and sodium at MW-3 and MW-5 may reflect the outward spread of
contamination.

By 2006, LG&E had redefined what it consideredto be a statistically significant increase in constituent
concentrations. The file review did not indicate if the KDWM concurred with this re-definition. LG&E also
concluded that the list of monitoring parameters being tested for each well was not reflective of CCW. A

summary of the key LG&E conclusionsfor the November 2005 sampling event is as follows (LG&E, 2006):

? Production wells PW-1, PW-2, and PW-3 would no longer be sampled, even though they had
exceedancesabove groundwater standards in the past.

? LG&E would continue voluntarily monitoring for calcium, sodium, and sulfate because they believed
these parameters are more indicative of CCW than those required by the KDWM.

? The average concentrations of three wells (MW-1, MW-3, and MW-5) would now be used as
"background" instead of just MW-1 - even though LG&E concluded in 1997 that MW-3 and MW-5
had already been affected by CCW contamination from the landfills, as indicated by statistically
significant increases in sodium and TDS.

? A statistically significantdetermination should not be based on sampling results because the results
might be "indicative of a flaw within either the samplecollection or analytical processes."

? The results of assessment monitoring "indicated minimal effects on human health and the environment"
and that only "effects on human health and the environment" should be the basis for requiring an
assessment of contamination, not the results of statistical analyses.
LG&E would no longer notify the KDWM within 48 hours of determiningthat a statistical increase (or
MCL exceedance)occurred, as required in the permit. Instead, notices would be made in semi-annual
sampling reports that are submitted to the KDWM.

The currentCCW landfill permit requires that groundwater be monitoredsemi-annually(KDEP,2009). The

permit requires that "groundwaterassessment activities" be performed when an MCL is exceeded or if
statistical analyses indicate a statistically significant increase over backgroundoccurs. However, none of the

monitored parameters has an MCL; therefore, the first conditionwould never apply.

By 2009, groundwatermonitoring data inclicated that the horizontal extent of contamination had increased

and that concentrations of parameterspreviously reportedhad also increased in certain wells. Sampling
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included a new well (MW-11 also called IW-11) that was installed downgradientfrom the newest landfill
horizontal expansion area (Site C) where disposal began in 2009. Data from a May 2009 sampling event
indicated the following:

? Chloride - the concentration of 211 mg/L in MW-6 downgradient from the Site A landfill was
substantiallyhigher than concentrations in all other wells which ranged from 9.4 to 55.1 mg/L.

? TDS - concentrations exceeded the EPA SMCL (500 mg/L)in wells monitoring all three of the landfill
Sites. The concentration for the Site A landfill well adjacent to the Ohio River, MW-6, was 1,280

mg/L(compared to 959 mg/L in June 1996 at MW-6). The concentrations for the three Site B landfill
wells were 508 mg/Lat MW-1, 596 mg/Lat MW-2, and 1,234 mg/Lat MW-4. The concentration
in newly installed MW-11 monitoring Site C was 585 mg/L.

? Sulfate - concentrations exceeded the EPA SMCL (250 mg/L)at Site A landfill well MW-6, at 499.5

mg/L (compared to 383 mg/L in MW-6 in June 1996) and at Site B landfill well, MW-4 at 716.6

mg/L.
? Calcium and sodium - the highest concentrations were generally associatedwith the wells with the

highest sulfate and TDS.

When the results of 2009 data are compared to the 1996 results, the data and associatedfile material
indicate that:

? The horizontal extent of groundwater contamination above regulatory standards has progressed
according to the approval of horizontal landfill expansions- from Site B, to Site A, and now Site C.
The high levels of coal-ash-related constituentsin MW-6, downgradient from the Site C landfill
indicate that the liner is leaking and not preventingcontaminant escape to underlying groundwater.
The liner was designed as a leachate "seepage treatment system" (LG&E,2005) and assumesthat
toxic metals will be removed by attaching to soil particles. However, monitoring for metals is not
required, so the KDWM does not know if the liner is preventingmetals migration from the disposal
unit.

? The absence of heavy metal testing in the current permit fails to recognize the occurrenceof arsenic
MCL exceedancesin the past. As a result, that documented threat is not defined from any of the
disposal units despite the clearly documentedspread of contamination across the site.

? Wells downgradientof the CCW landfill areas continue to indicate a release of CCW contaminants
to the groundwater, as indicated by elevated levels of chloride, sulfate, pH, calcium, sodium, and TDS

and exceedances of SMCLs for sulfate, chloride, and TDS.

? The parametersselected by LG&E as being good indicatorsof a release of CCW (calcium,sulfate,
and sodium)are in fact, good indicatorsof a release; yet, KDWM has not required an assessmentof
on-site contamination since 1996 or any off-site assessment to determine the nature and extent of
those contamination by those parametersor any heavy metals associatedwith the CCW.

? Long-termcontamination at MW-6 within 175 feet of the Ohio River suggeststhat contaminants are
reaching the river.

? Without sampling for trace elements and metals typically found in CCW such as arsenic, antimony,
cadmium, selenium, thallium,or mercury that are harmful to humansand/or fish and aquatic life at
extremely low levels, the potential impact of this contamination to the Ohio River and its water quality
and ecosystem is unknown.

? Plant production wells (PW-1 through PW-3) are no longer sampled even though they repeatedly
provided an indicationof CCW contaminant release to groundwater.

? Groundwater monitoring results of four wells (IW-7 through IW-10) that are located between the
Ohio River and the Gypsum Processing Plant and the Site A landfill are apparently not reported to
the KDWM.
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Arsenic, chloride, sodium, sulfate, and total dissolved solids

Private and public drinking well data was obtained for Mill Creek Plant from Kentucky's Well Log GIS layer.
In addition, well data was obtained from Indiana's Departmentof Natural Resources Private and Public Well
GIS layer to provide comprehensive well location results for both states. There are 15 private wells within a
two mile radius and 4 public wells within a five mile radius of the Mill Creek Plant. Given the evidence that
the production wells at Mill Creek Plant are capturing contaminantsfrom the ash pond and CCW landfill, the
two public supply wells about 2,000 to 3,000 feet east of these disposal areas may be close enough that
they are also capturing contaminants, depending on how much water is being pumped from them. Two other
public and four private drinking water wells are clearly downstreamof the site. It is possible that data may
be inconclusive or missing in both GIS layers presented.
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Mounding of groundwater in the disposalarea may cause localized flow in other directions.

Parameter concentrations greater than MCLs and SMCLs have occurred since 1994.

KDWM required Mill Creek Plant to conduct groundwater assessment monitoring in October 1996 due to
elevated indicator parameters (LG&E,.2005). A groundwater assessment report was submitted on
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September 10, 1997. By November 12, 1997, the Mill Creek Plant had returned to normal detection

monitoring (LG&E,2005). There was no indication in the file that the KDWM has ever required any off-site
sampling, any off-site drinking water well investigations, or on-site corrective actions.

Fly ash and bottom ash are disposed in the landfill. FGD scrubber sludge was disposed of in the landfill from
1982 to 1999 (FMSM,Nov. 2003). Fly ash, bottom ash, boiler slag, coal pile runoff, FGD gypsum, and
pyrites have been disposedof in the ash pond (EPA,2009; O'Brien & Geri, 2009).

The Mill Creek Plant includes a 185-acre CCW landfill, a 79-acre ash pond, and four flue gas desulfurization
(FGD)processing ponds. According to the KDWM, CCW in landfill Sites A, B, and C will eventually cover the

entire property except where the plant structures and ash pond exist (Brandenburg, Apr. 2010). Site B was
the original landfill that was constructed in 1980 and was operated until 1990 (Puckett,2010). Disposal in

Site A, situated along the Ohio River, began in 1990 and is still active.

The KDWM permitted Sites A and B as an "inert" landfill and did not require liners under them (Brandenburg,
July 2010). File photographs indicate that no daily or interim cover is placed on ash in Site A. LG&E applied
for a permit modification in March 2003 to vertically expand the Site A landfill (FMSM,Dec. 2003), and
KDWM approved that application on January 14, 2004 (KDEP,2009). LG&E later applied for a horizontal

expansion (SiteC) of the landfill, and KDWM approved that expansion on September 13, 2006 (KDEP,
2006). Site C will connect disposal Sites A and B. The Site C landfill was not constructed until 2009 (Puckett,
2010). Gypsum was placed over the Site C clay liner and drainage blanket during the constructionto

prevent erosion; however,as of July 2010, Site A remained the main disposal area.

The 79-acre ash pond was built in 1972. The KDWM does not regulate the ash pond, and the KDWM file

review did not determine if the ash pond is lined. No groundwater monitoring system exists at the pond. The

pond's west embankment(closestto the Ohio River) is approximately77 feet higher than the normal pool of
the river, and that embankmentfailed in 1978 during a spring flood; however, there was no release of CCW
(O'Brien & Gere, 2009). The pond was rated a high hazard pond because of its proximity (lessthan 150
feet) to a residential development and a school, and failure of the pond embankment can potentially result in

loss of human life, damage to wildlife and habitat, and threaten downstreamdrinking water supplies (O'Brien
& Gere, 2009).

Four wastewater treatment and solids settling ponds have also existed on-site since the late 1970s and early
1980s, and they receive wastes associated with the FGD system, a gypsum processing unit, cooling tower
blowdown, and storm water runoff (O'Brien & Gere, 2009). Solids are periodically removed from at least

one of the ponds that takes gypsum waste water and disposed in the on-site landfills. The KDWM does not
regulate these ponds and as a result, no monitoring data or information on whether they are lined was
available from the file review.

Active

The average depth to the static water level in wells on-site is approximately43 feet below the top of each
well (FMSM,2005). The groundwater generally flows from east to west towards the Ohio River.
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TennesseeValley Authority - Shawnee Fossil Plant
7900 Metropolis Lake Road
Paducah,KY 42086
McCrackenCounty
Latitude: 37.156667 Longitude: -88.783611

Demonstrated damage to groundwater moving off-site (into Little Bayou Creek and Ohio River)

Leaching of coal combustion waste (CCW) contaminants to groundwater from unlined disposal units

Two unlined coal ash ponds and two unlined coal ash landfills at ShowneeFossil Plant have been

contaminating shallow groundwater feeding the Ohio River since at least the 1980s. Contaminants in the

alluvial oquifer include selenium at concentrationsalmost twice the federal Maximum ContaminantLevel

(MCL),arsenic slightly exceeding the MCL, boron up to 2.5 times higher than the EPA Lifetime Health Advisory
Level, total dissolved solids up to 4 times the Secondary MCL(SMCL),and sulfate up to 5.6 times the SMCL
Despite these exceedances,the Kentucky Division of Waste Management(KDWM) recently permitted
Shawnee Fossil Plant to expand its CCW landfill without a liner. Contaminated groundwater wells are
located within 500 feet of the Ohio River, and groundwater discharges to surface water via on on-site creek.
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Shawnee Fossil Plant monitored groundwater in only three wells from 2003 to September 2008. Since

September 2008, groundwater monitoring was expandedto fourteen wells, and included more parameters
(TVA, 2008b). Since September 2008, the sampling program has included boron, molybdenum, vanadium,
sulfate, fluoride, copper, chloride, totai dissolved solids (TDS),specific conductance, pH, chemical oxygen
demand (COD), total organic carbon (TOC),and occasionally arsenic and selenium. According to the KDWM,
higher than normal concentrations of TOC and chemical oxygen demand (COD) are commonly found in

groundwater associated with CCW sites in Kentucky (Hendricks,2010).

TVA is required to perform a statistical analysis of its groundwater data to determine if statistically significant
increases (SSls)of parameters occur compared to their concentrations in background wells. Groundwater
monitoring of the original three wells from 2003 - 2008 found the following exceedancesof SMCLs and SSIs:

TDS (500) D-30 (1,810, 3.6 times std.); SSI

pH (6.5 to 8.5) D-11 (<6); D-27 (<6); and D-30 (<6)
TOC D-11; SSI

COD D-11; SSI

Groundwater monitoring Wells D-11, and D-30 are located between the disposal areas and the Ohio River

and within approximately 500 feet of the Ohio River.

According to TVA groundwater monitoring reports from 2008, the Shawnee Fossil Plant has three upgradient
wells and eleven downgradient wells. Of the three designated upgradientwells, D-19 is located the farthest

upgradientfrom the disposal area. According to potentiometricsurface diagrams from June 2000 and
December2004 {Hendricks, 2010), wells D-27 and D-77 are at times, downgradient from coal ash waste
disposal areas. A summary of the wells on-site is as follows:

D-19 D-8A D-74A
D-27* D-11 D-74B
D-77* D-118 D-75A

D-30A D-75B
D-30B D-76A
D-33A

*As discussed in the text, D-27 and D-77 are incorrectly identified as upgradient.

TVA initiated background monitoring in August and September 2008 (TVA,October 2008a) for the new wells
to determine "statistical background" concentrations for constituents of concern, even though there had been

documentedwidespread contamination in the areas where the weils were installed since at least the 1980s.
During that background monitoring, the following exceedances of MCLs, SMCLs, and health advisories were
found (maximum concentrations in parentheses):
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D-11B
D-75A

D-30A D-75BTDS (500) D-30B
D-76A (2,000

D-74A
D-74B maximum)

pH (6.5 to 8.5)

Boron (6 mg/L- EPA Lifetime
Health Advisory Level; 3 mg/L-EPA Child Health Advisory Level)

Sulfate (250)

Arsenic (0.01)
Selenium (0.05)

D-8A D-308
D-11 D-74A

D-118 (5.4 minimum) D-758
D-19 D+75B

D-27 D-76A
D-30A D-77
D-118 D-74B
D-30A D-75A
D-33A D-75B

D-74A (10 maximum) D-76A (15 maximum)
D-75A (1,000

D-118 maximum)
D-74A D-758
D-748 D-76A (1,400

maximum)
D-77 (0.012)

D-74A (0.087) D-74B (0.083)

Wells with the highest concentrations were located the closest to CCW disposal areas. According to the

KDWM, there is no well adjacent to CCW disposalareas that has not been affected by CCW because of a

radial groundwater flow component from those areas (Hendricks,2010). Unlike the wells closest to the CCW
disposal areas, the background well D-19, located the farthest from the CCW disposal areas, did not exceed
any standard other than pH.

Furthermore, a groundwater assessment performed in the 1980s determined that groundwater under the

entire site was contaminatedby CCW (Hendricks,2010). Reddish leachate from CCW disposal areas has

been seeping into Little Bayou Creek adjacent to the landfill and the ash ponds (Hendricks,2010).

Arsenic, boron, pH, selenium, sulfate, and total dissolved solids

Data obtained from Kentucky's Well Log GlS layer show a total of 24 private wells within a two-mile radius

of TVA's Shawnee Fossil Plant. Data from the State did not present any public drinking wells within a five-
mile radius,however weII records may be incomplete.
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Legend
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Mounding of groundwater in the disposalarea causes localizedflow in all directions.

1980s

A groundwater ossessment was performed at the site in the 1980s (Hendricks,2010). The exact date of that
assessment was not determined because the ossessment report was not provided during the file review for this

report. KDWM recently permitted Shawnee Fossil Plant to expand its landfill without a liner

Fly ash and bottom ash from the Shawnee Fossil Plant

The Shawnee Fossil Plant has two contiguous CCW landfills designatedas "special waste landfills" under the
same permit (Hendricks,2010) and two coal ash ponds. Neither CCW landfill is lined nor are the coal ash
ponds (Hendricks,2010). The CCW landfill closest to the coal ash ponds has a partial final cover. The

southern and eastern boundariesof one CCW landfill are Little Bayou Creek and water lines to the Paducah
Gaseous Diffusion Plant (Hendricks,2010). The CCW landfills and coal ash ponds share a common
groundwater monitoring system (Hendricks,2010).

The two coal ash ponds have historically been very large, and filling has gradually created a smaller wet
area on their surfaces. The ponds are located approximately700 feet from the Ohio River. Like the CCW
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landfills, information in KDWM files did not differentiate the type(s) of coal ash disposed in the ponds (fly vs.

bottom ash).

TVA's March 25, 2009 CERCLA 104(e) response to EPA's request for information (TVA,2009), indicates that
Shawnee Fossil Plant has one (1) coal ash pond commissioned in 1952 for the disposal of fly ash and bottom

ash that was expanded in 1971 and 1979; and one (1) "dry stack" commissioned in 1984 for fly ash and
bottom ash disposal (TVA, 2009).

Both CCW landfills are active although one is nearing closure, while the other was approved for operation by
KDWM in 2007. As of March 2006, the coal ash pond(s)had 287,000 cubic yards capacity remaining (TVA,
2009).

The Shawnee Fossil Plant and its coal ash ponds and CCW landfills are located adjacent to the Ohio River.

According the KDWM, the uppermost water-bearingzones are alluvial aquifers consisting of a perched water
table and a lower aquifer that intersects the adjacent Little Bayou Creek (Hendricks,2010). A radial
groundwater flow from the waste disposal areas occurs and adjacent stream bank groundwater storage
influences groundwater flow directions. The perched water table has a negative groundwater gradient
(Hendricks,2010), which means that the contaminatedshallow groundwater migrates into the lower aquifer.
Groundwater potentiometricsurface diagrams from 2000 and 2004 such as the one below clearly illustrate

mounded groundwater beneath the unlined special waste landfills and the radial groundwater flow
components from that high point (Hendricks,2010).
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Metropolis Lake is located adiacent to the power plant. The lake is contaminated with mercury (unknown

cause) (Hendricks, 2010). The lake is part of a park owned by the Kentucky State Nature Preserves
Commission. The well nearest the lake, well D-77, is at times hydraulicallydowngradientfrom the plant and
CCW disposal areas. Exceedances of MCLs and SMCLs have been measured at this well.

Hendricks. 2010. Email correspondence from Todd Hendricks, Geologist, Kentucky Division of Waste
Management(Mar. 2-3 and July 14-15, 2010).

TennesseeValley Authority (TVA). 2009. Letter from Anda Ray, TVA, to the U.S. Environmental Protection
Agency (Mar. 25, 2009). available at: http://www.epo-aov/osw/nonhaz/industriol/special/fossii/surveys/tva-
fossil.pdf

TVA. 2008a. Submittal of Baseline GroundwaterQuality Characterization Parameters(Nov. 10, 2008).

TVA. 2008b. Groundwater Monitoring Data - September 2008 (Oct. 17, 2008).

TVA. 2003. GroundwaterMonitoring Data - June 2003 (July 23, 2003).
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Eastern Kentucky Power Cooperative - Spurlock Station
Route 8

Maysville, KY 41056
Mason County
Latitude: 38.697222Longitude: -83.810278

Demonstrated damage to off-site groundwater (750 feet beyond coal ash landfill boundary)

Leaching of coal combustion waste (CCW) contaminants into groundwater from the CCW landfill

Groundwater monitoring data indicate that the CCW landfill at the Spurlock Station has been contaminating
underlying groundwater since at least 2005 with concentrations of arsenic up to 16 times the federal
Maximum ContaminantLevel (MCL),sulfate 3.5 times the Secondary MCL (SMCL), iron 11 times the SMCL, and
total dissolved solids (TDS)4 times the SMCL Contaminated groundwater has been documented

approximately 750 feet beyond the landfill permit boundary, near a receiving stream. Both the

concentrationsof contaminants and the number of contaminatedwells have increasedover time. The CCW
disposal site is located adiacent to three receiving streams that flow to the Ohio River approximatelyone mile
away.
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One phase of the Spurlock Station ash landfill (Area A) is located on a ridge and two phases (Areas B and C)

are located in spring-fed hollows, each containing on intermittentstream. The groundwater monitoring system
consists of downgrodientwells positioned in topographically low elevations in three adjacent hollows to the

northeast (well IW-7), to the east (wells A and IW-8), and to the southeast (well IW-6). According to Eastern

Kentucky Power Cooperative (EKPC),once filling began in Area C for a permit expansion granted in 2005,
two additional wells, MW-2A and MW-3A, were to be installed in the eastern hollow, and wells A, IW-6, and
IW-7 would be removed (EKPC,2003). Once those wells were closed, groundwater from only one hollow

would be monitored. Results for wells MW-2A and MW-3A have not been reported to the Kentucky Division

of Waste Management(KDWM) as of 2009 (EKPC,July 2009), indicating that filling in Area C had not yet
commenced.

The oldest groundwater dato available in State files for the Spurlock Station are from May 2005 (EKPC,
2005). The monitoring system in 2005 was the some os in the first quarter of 2009. According to EKPC,

there are no upgradientwells, three downgrodientwells, and one side-gradient we!I (EKPC,2005; EKPC,

2009).

IW-6 (MW-2) - downgrodient, southeast iW-8 (MW-1) -- downgrodient, east
hollow hollow

IW-7 (MW-3) --- downgrodient,northeast
hollow Well A - sidegradient,east hollow

Groundwatermonitoring in March 2005 indicated multiple exceedances of a federal MCL and SMCLs (EKPC,
2006):

Arsenic (0.01) (W-7 (0.022, 2.2 times the standard)
1ron (0.3) IW-7 (3.29, 11 times the standard)

Sulfate (250) IW-7 (854, 3.4 times the standard)
IW-6 (608)

Total Dissolved Solids (500) IW-7 (1,850, 3.7 times the standard)
IW-8 (632)

Arsenic concentrations in IW-7 have been greater than the MCL for every sampling event since the March
2005 sample, with concentrations ranging from 0.0193 mg/L in November 2008 to 0,16 mg/L in June 2009,
16 times the MCL (EKPC,July 2009).

The only statistical analysis found in State files for the Spurlock Station was for the April 2006 samplingevent
(EKPC,July 2006). However, EKPC did not make any conclusions of the results, choosing instead to simply
present the results. EKPC considered well IW-8 the "base well" to which all other wells are compared,even
though IW-8, like the other wells, is downgradient from the CCW disposal areas. Nevertheless, EKPC used
the mean concentrationsfrom IW-8 as the baseline for comparison. The results indicated that contaminated
groundwater has migrated to hollows to the northeast (IW-7), east (Well A and 1W-8), and southeast (IW-6).
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IW-6 (0.001)
Arsenic (0.001) IW-7 (0.121, 12 times the MCL)

Well A (0.0014)

Chlorides (14.4) IW-6 (27.5)IW-7 (18)
Well A (20.2)

Conductivity (625) IW-6 (993) IW-7 (1,662)Well A (776)

IW-6 (185);
Sulfate (130.8) IW-7 (620, 2.5 times the SMCL)

Well A (104)
IW-6 (705, 1.4 times the SMCL)

Total Dissolved Solids (490) IW-7 (1,370, 2.7 times the SMCL)
Well A (480)

Comparing the results of the June 2009 samplingevent with those of the March 2005 samplingevent, higher

concentrationsof TDS and arsenic in 2009 suggest a worsening release of CCW constituentsto underlying
groundwater. Further, the concentrationscontinue to exceed MCLs and SMCLs:

Arsenic (0.01) IW-7 (0.16, 16 times the standard)

Sulfate (250) IW-6 (276)
IW-7 (870, 3.5 times the standard)

1W-6 (820)

TDS (500) (W-7 (2,190, 4.3 times the stondord)
IW-8 (505)

Well A (533)

The data and information reviewed from state files for the Spurlock Station indicate that:

? Arsenic, TDS, and sulfate concentrations in wells downgradientof the landfill continue to indicate a

release of CCW contaminantsto groundwater;
? The most contaminatedwell, IW-7, is located opproximately 750 feet northeast of and beyond the

landfill permit boundary in a spring-fed hollow (EKPC,2003), indicating that contaminated
groundwater has flowed off the landfill property and likely into the receiving stream;

? The rate and direction of groundwater flow cannot be verified because the KDWM does not require
that potentiometricsurface diagrams be developed;however, EKPC has concluded that shallow
groundwater generally flows towards the receiving streams in the ad(acent hollows;

? Although required to do so by their permit, EKPC rarely performs statistical analysis of groundwater
data that reflects increasing concentrationsof contaminants. When the analysis was performed in

2006, the dato indicated that statistically significant increases (SSls)occurred at the wells - further
indicating a reteose of CCW to the underlying groundwater, yet no assessment monitoring was
required at the landfill;

? There is no unaffected upgradientwell at the landfill. All wells are downgradient and contain at least

one CCW constituentconcentration above on EPA standard. Thus the 2006 statistical analysis
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compared contominated water to other contaminated downgradientwater to confirm downgradient
contamination.

Arsenic, sulfate, iron, and total dissolved solids
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Private and public drinking well dato was obtained for Spurlock Station via Kentucky s Well Log GlS layer.
The results were 25 private wells within a two mile radius and 3 public wells within a five-mile radius of the
Spurlock Station. It is possible that dato may be inconclusive or missing in both GIS layers presented.

The Spurlock Station and CCW landfill are located in a karst limestone area - where cave systems allow very
rapid flow of contaminatedgroundwater practically any direction.

Exceedances of MCLs and SMCLs were first monitored in groundwater in March 2005.

There was no indication in State files that the KDWM considers the arsenic, sulfate, and TDS exceedances,,
EKPC's failure to perform routine statistical analyses, or the results of the statistical analyses to be permit
violations. Further, there is no indication that KDWM has required EKPC to conduct ossessment monitoring

DoñmgeCase
- Spudod Powei Station Page 72



IN HARM'S WAY: Lack of Federal CoalAsh RegulationsEndangersAmericansand TheirEnvironment

(developmentof a more comprehensivegroundwater monitoring program when contamination has been

detected), or off-site surface water monitoring to define the horizontal extent of contamination. In addition,
the KDWM has not undertaken its own monitoring of off-site domestic wells or surface waters.

Fly ash, bottom ash, and flue gas desulfurization(FGD)wastes, including FGD gypsum, are disposed of in the
landfill (KDWM, 2004).

According to EKPC'sMarch 24, 2009 CERCLA 104(e) response to EPA's request for information (EKPC,March
2009), EKPC operates a 57-acre bonom ash pond, with a capacity of 1,750,000 cubic yard. EKPC

estimated that its currentstorage was 1,500,000 cubic yards as of August 25, 2008. EKPC sluices only
bottom ash to this pond, and fly ash and gypsum are landfilled in a dry "special waste" landfill (EKPC,March
2009).

One special waste landfill that contains CCW is permitted at the Spurlock Station. The landfill was originally
permitted as an "inert landfill" in 1979 (KDWM, 2005). According to the KDWM, a construction/operation
permit was issued on September20, 1982. The permit was renewed in 1996, and the KDWM approved a
horizontal expansion of 389 acres for Areas A, B, and C on February 22, 2005. The horizontal landfill

expansion areas have a 2-foot thick compacted clay liner with a permeabilityof 1x10# cm/sec(EKPC,
2003). The file review was unable to determine if a liner is present in the originally permitted disposal areas.

EKPC performed a "liner risk analysis" as part of their application for a horizontal expansion further into

adjacent hollows. The risk analysis included a Synthetic Precipitation Leaching Procedure (SPLP)for fly ash

and bottom ash. The result of that test showed arsenic leaching from the ash at 0.066 mg/L,or 6.6 times
higher than the current EPA MCL. That result is consistentwith arsenic being found above the EPA standard in

one on-site well (IW-7) since at least 2005. EKPC was not concerned about the SPLP result, concluding that
the proposed liner meets permit standards(EKPC,2003).

The Spurlock Station also has a bottom ash pond that is approximately 3,800 feet (0.7-mile) long and
approximately 200 feet from the Ohio River and was commissioned in 1976. No monitoring data or other
information for the ash pond was available for this report.

Active

Shallow groundwater conditions exist in weathered, fractured bedrock, and the flow direction is a reflection
of the surface topography (EKPC,2003). Groundwater flows in secondary fractures and joints in a karst

limestone and shale aquifer. The soil above the bedrock is less than one foot deep along the sideslopes of
the hollows (EKPC,2003); therefore, there is little naturally-occurring pollutantattenuation beneath the liner.
The groundwater flow velocity at Spurlock Station is very high - up to 400 feet per year (EKPC,2003). A
dye trace investigation performed at the landfill showed that groundwater from the landfill area emerges at
springs in the hollows (EKPC,2003). Groundwater flow directions in karst limestone areas can be highly

unpredictable, sometimes changing direction in response to heavy rainfall events. The dominantdirection of
groundwater flow is probably to the northeast toward the Ohio River.
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All wells on-site are shallow and screened in fractured bedrock. Well IW-6 is 33.8 feet deep, and the depth
to water is 21.8 feet; IW-7 is 32.5 feet deep, and the depth to water is 19.4 feet; and IW-8 is 28.5 feet
deep, and the depth to water is 22.5 (EKPC,2003). No well depth was provided in the file for Well A but it,

too, is expected to be shallow. No potentiometric surface diagrams, which can be used to determinethe
direction of groundwater flow, were found in the file. KDWM does not require that they be prepared.

EKPC. 2003. Letter from Robert Hughes,Manager,Environmental Affairs, EKPC, to Merle Wasson, P.E., Solid
Waste Branch, KDWM, Re: Horizontal Expansion - Notice of Deficiency Response Letter (Mar. 18, 2003).

EKPC. 2005. Robert Hughes, EKPC, Groundwaterand Surface Water Monitoring Sample Data Reporting
Form, March 15, 2005 event (May 26, 2005).

EKPC. 2006. Robert Hughes, EKPC, Groundwater and Surface WaterMonitoring Sample Data Reporting
Form, March 15, 2005 event (Jan. 20, 2006).

EKPC. July 2006. Robert Hughes, EKPC, Groundwater and Surface Water Monitoring Sample Data
Reporting Form, April 28, 2006 event (July 13, 2006).

EKPC. 2009. James Binkley, EKPC, Groundwater and Surface Water Monitoring Sample Data Reporting
Form, November 24, 2008 event {Jan. 27, 2009).

EKPC. March 2009. Letter from Jerry Purvis, EKPC, to EPA, Re: CERCLA 104(e) Requestfor Information (Mar.
24, 2009).

EKPC. July 2009. James Binkley, EKPC, Groundwater and Surface Water Monitoring Sample Data Reporting
Form, June 24, 2009 event (July 27, 2009).

KDWM. 2004. KDWM, Fact Sheet, Permit No. 081-00005, Al #3004, Application No. APE20020001 (Dec.
8, 2004).

KDWM. 2005. KDWM, Solid Waste Permit History Summary, Spurlock Station Landfill for permit issued

February 22, 2005 (Feb. 22, 2005).
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NRG Energy d/b/o Louisiono Generating, LLC - Big Cojun 2 Power Plant
10431 Cajun Rood
New Roads, LA 70760
Pointe Coupee Parish
Latitude: 30.727778 Longitude: -91.376667

Demonstrateddomoge to groundwater moving off-site (at property boundary)

Leoching of coal combustion waste (CCW) constituents from one or more ponds to groundwater

The Big Cojun 2 Power Plant has five CCW ponds that are contaminating underlying groundwater. Selenium

concentrationsin the groundwater from 1994 to 1999 exceeded the federal Maximum ContaminantLevel
(MCL) in all five monitoring weHs at concentrationsup to 1.32 mg/L (26.4 times the MCL). Concentrations of
other toxic metals have not been measured in the monitoring wells. Since at least 1989, total dissolved solids
(TDS)in the groundwater have been greater than the Secondary MCL (SMCL),with a maximumconcentration
of 1,800 mg/L (3.6 times the SMCL). Louisiana Departmentof EnvironmentalQuality (LDEQ) determined that
the groundwater monitoring system was grossly inadequate and required NRG to install 10 additional
downgrodientwells. However, none of the new wells are off-site, even though one existing well adjacent to
the property line shows that contamination is moving off-site.
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Since November 1989, five groundwater monitoring wells have been sampled for pH, selenium, calcium, and
total dissolved solids (TDS). Sampling results since 1989 (the oldest noted in the file review) showed TDS

concentrations that exceeded the SMCL (500 mg/L) in the two most hydraulically downgradient wells: MW-
85C (944 mg/L) and MW-85D (1,024 mg/L) (EnvironmentalManagement, 1992). Those concentrationswere
over two times higher than TDS concentrations in the most upgradientwell. MW-85C and MW-85D are
downgradientof the coal ash ponds near the Primary TreatmentPond and the Surge Pond.

Groundwatersampling revealed that selenium concentrationswere repeatedly greater than the MCL (0.05

mg/L) from November 1994 to November 1999 for all wells on-site: the designated "upgradient"well MW-
85A (10 events, maximum 0.3 mg/L); MW-85B (9 events, maximum 0.39 mg/L);MW-85C (9 events,
maximum 1.32 mg/L);MW-85D (9 events, maximum 0.333 mg/L);and MW-85E (9 events, maximum 1.23

mg/L)(NRG, 2009a).

By 2001, TDS concentrations in downgradient wells, and the number of wells with TDS concentrations greater
than the SMCL, had increased (Shaw, 2007o). For the period from March 2000 to March 2007, MW-85C
had TDS concentrations greater than the SMCL in 12 of 15 monitoring events; MW-85D had concentrations
greater than the SMCL in 10 of 15 events; and MW-85E had concentrationsgreater than the SMCL in all 15

events, with the highest concentrations reported at up to 1,800 mg/L. MW-85E is located ad[acent to the
Bottom Ash Pond.

The trend of ever increasing TDS concentrationscontinues into current monitoring periods. For the five

groundwater sampling events from September 2007 to September 2009, TDS concentrations in MW-85C
were greater than the SMCL for every event, and the average concentration was 842 mg/L (17% increose

since 2007); MW-85D TDS concentrations were greater in every event, and the average concentration was
899 mg/L (30% increase); and MW-85E TDS concentrationswere also greater than the SMCL in every event
with the overage concentration being 1,662 mg/L (11% increase).

Increased calcium concentrations correspond to increasedTDS concentrations,and calcium, often a highly

soluble constituent in CCW, is indicative of CCW leachate from The Big Cajun 2 Power Plant's CCW disposal

ponds. When the results for calcium concentrations overaged from the first two sampling events in August
1989 ond March 1990 are compared to overage concentrations for two recent events in March and
September 2009, the data indicate little change in the designated upgradientwell MW-85A (79 mg/L in

2009 compared to 76 mg/L in 1989/1990, a 4% increase),but significant changes in downgrodient wells.
For example, data show a substantive increase in MW-85B, located adjacent to the fly ash pond (87 mg/L in

2009 compared to 62 mg/L in 1989/1990,a 40% increase); a substantive increase in downgradient well
MW-85C (139 mg/Lcompared to 109 mg/L, a 28% increase); o slight increase in downgradient well MW-
85D (133 mg/Lcompared to 121 mg/L,o 10% increase);and the most substantive increase in MW-85E
(256 mg/L compared to 96 mg/L,a 167% increase) (Environmental Management,1992; NRG, 2009a).

NRG consultants conducted extensive statistical analyses of groundwater monitoring data coIIected between
October 1993 and March 2009. The consultantsfound storistically significant increases (SSIs)of calcium and
TDS in wells MW-85C, MW-85D, and MW-85E using three different statistical methods (NRG, 2OO9b).

Selenium, total dissolved solids (TDS),and calcium (as on indicator parameter)
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There are eleven public drinking water sources within five miles of the Big Cajun 2 Power Plant, which lies on

the border of the Point Coupee and West Feliciano parish. Each of these public drinking water wells serves
local developmentsof at least 60 citizens. Four of the public drinking water wells are downgradient of the
Big Caiun 2 Power Plant. Three private drinking water wells are within two miles of Big Cojun and serve

private residences. Well dato was obtained from the Louisiana Departmentof Natural Resources (DNR)GIS

Well Log Data Layer, and some well records may be missing or incomplete.
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Exceedances of the MCL for selenium in groundwater date to November 1994. The SMCL for TDS has been

exceeded by increasing degrees since 1989.

LDEQ issued a Notice of Deficiency to NRG with regard to its CCW ponds and permit renewal at Big Cajun 2

Power Plant, and determined that the groundwater monitoring system for the CCW ponds was grossly
inadequate. LDEQ required NRG to install 10 additional wells in downgradient directionsfrom the CCW

ponds (Show, 2010). Further, LDEQ is requiring that a true background well be installed, although NRG Big

Caiun concluded that "it is not possible at this time to conclusivelyspecify on upgradient.. . well" (Shaw,

2010). Of the ten new wells, seven wells are required for the extreme western edge of the fly ash pond in

on area that was once believed to be "upgradient"and three are required along the eastern boundary of
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the primary treatment and surge ponds. The additional downgradientwells along the western boundary

confirm that well MW-85A, which is located at the western property line and at times has exceeded
groundwaterstandards(mostnotably for selenium),is not an "upgradient"but rather downgradient, and has

been affected by CCW. The location of well MW-85A at the western property line suggests that
contaminated groundwaterabove regulatory standards has migrated off-site. Despite this evidence, LDEQ

has never required any off-site groundwater sampling (Guilliams, 2010).

Fly ash, bottom ash, and unspecified wastewater treatment pond solids

The Big Cajun 2 Power Plant includes these land disposal units: a fly ash pond, bottom ash pond, a surge
pond, and 2 "treatment" ponds (NRG, 2009d). CCW was reportedly first placed in the 175-acre fly ash
pond and the 66-acre bottom ash pond in 1980. The combinedCCW pond complex is over one-mile long.
The 25.4-acre"primary treatment" pond and the 7.1-acre "secondary treatment" pond were commissioned in

1979 (NRG,2009d). The permit application for the bottom ash and fly ash ponds was submittedto LDEQ in

1982, and the permit was issued on June 20, 1986.

As of June 2009, the fly ash pond was 65 percent full, and the bottom ash poncI was 54 percent full (NRG,
2009c).

Cajun Electric applied for a Type I landfill permit in March 2007 for a new solid waste landfill to dispose of
gypsum, a by-product of the plant's flue gas desulfurization (FGD)air pollution control waste (Shaw, 2007b).
LDEQ identified numerous deficiencies in that application in a letter dated March 2, 2009, and NRG

responded to those deficiencies in June 2009 (Shaw,2009). NRG later rescinded that application in August
2009 (Guilliams,2010).

Active

Big Cajun 2 Power Plant CCW disposal areas are located adjacent to the Mississippi River, and groundwater
levels range from 8 to 14 feet below the top of the well casing (NRG,2009). Five groundwater monitoring
wells were installed in 1985 (LDEQ,1986).

Potentiometricsurface diagrams from November 1992 (EnvironmentalManagement, 1992) illustrated a flow
direction towards the Mississippi River for all wells, with MW-85C and MW-85D being the most hydraulically
downgradient wells. These eastern-most wells, located on the eastern-most edge of all ponds, are located
almost one mile west of the Mississippi River.

Beginning in approximately 1998 (Benchmark,1998), Cajun Electric began reporting that at times the

groundwater flowed west and away from the river. This westerly trend, for wells that are located almost a
mile or more away from the river, continues. Shaw Environmental concluded in 2007 on behalf of Cajun
Electric that the flow away from the river was due to higher river stages (Shaw,2007a). This conclusionwas
not supported by their own data which indicates the surface water elevationsmeasured at the river were 13
feet (Mar. 2007) to 15 feet (Sept. 2007) lower in elevation than the potentiometricsurface elevations
reported one mile west at the treatment pond area wells. Historically, the highest groundwater elevations
have been found at MW-85C and MW-85D, which are downgradient of all ponds and are located nearest
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the Primary Treatment Pond, the Surge Pond, and the Bottom Ash pond. Big Cajun most recently recognized
that "divergent flow exists to the east and west originating from the center of the ash impoundmentarea"
(Shaw, 2010). The higher groundwater elevations in pond area wells suggest groundwatermounding
beneath the ponds due to leakage from one or more of those ponds, causing localized reversal of
groundwater flow to the west away from the river, and invalidating MW85A as an "upgradient" monitoring

well.

Beginning in 2006, LDEQ approved requests to fill hollow barge mooring cells in the Mississippi River with
bottom ash and fly ash (NRG,2008). Over 11,500 cubic yards of fly ash and bottom ash from Big Cajun 2

Power Plant were placed in barge mooring cells in the Mississippi River as a "beneficial use" project. The

barge mooring cells are positioned approximately 100 to 400 feet from shore in the river and were initially
filled with sand and limestone but over time, large gaping holes (several feet wide) were created from barge
impacts - resulting in the loss of sand and limestone into the river. LDEQ approved placing 4,050 cubic yards
of fly ash and bottom ash in the cells in 2006 as a "beneficialuse" of that material. LDEQ later approved
another request for the same use for 7,500 cubic yards of fly ash and bottom ash in October 2008 (LDEQ,
2008).

Big Cajun 2 Power Plant presented analytical data to LDEQ in its 2006 (NRG, 2008) "beneficial use"

application showed that the fly ash used in the mooring cells contained the following metals concentrations:
arsenic (16 mg/kg);barium (666 mg/kg);cadmium (0.39 mg/kg);chromium (21.7 mg/kg); manganese (161

mg/kg);nickel (22.5 mg/kg);selenium (5.16 mg/kg);vanadium (92.7 mg/kg);and zinc (59.8 mg/kg).

LDEQ could not confirm if any water or sediment is monitored in the Mississippi River near the mooring cells to
ensure that toxic metals or other harmful constituentsare not leaching from the coal ash (Guilliams,2010).

Benchmark Laboratories. 1998. Monitoring Groundwater Report for Cajun Electric Power Cooperative, Big

Cajun #2, First Half 1998 (June25, 1998).

Environmental Management. 1992. Environmental Management, Inc., Monitoring Well Report, Cajun Electric

Power Cooperative Big Cajun No. 2(prepared for Cajun Electric, Gary Ellender)(Dec. 1992).

Guilliams. 2010. Phone conversation with Scott Guilliams, Senior Technical Advisor, Waste Permits Division,
LDEQ (May 24, 2010).

LDEQ. 2008. Letter from Bilan Sharafkhani, LDEQ, to Gary Ellender, Louisiana Generating,LLC, Re: Request

for Beneficial Use of Bottom and / or Fly Ash (Oct. 28, 2008).

LDEQ. 1986. Letter from James Brent, Solid Waste Division, LDEQ, to Marcus Hart, Cajun Electric, Re: Big
Cajun #2 Power Plant Inspection Report (Sept. 8, 1986).

NRG. 2009a. Letter from M.S. Environmental Consultants,Inc., to Office of Environmental Services, DEQ, Re:

Semi-Annual Groundwater Monitoring Report, Big Cajun Power Plant, Second Half 2009 (Oct. 20, 2009).

NRG. 2009b. Letter from Gary Ellender, NRG, to Thomas Harris, Administrator, LDEQ
.

Re: Statistical
Evaluation of Groundwater Analytical Data, Big Cajun Power Plant (performed by M.S. Environmental
Consultants,Inc.)(Sept. 22, 2009).
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NRG. 2009c. Letter from Gary Ellender,NRG, to Financial Services Division, Re: DisposerAnnual Report (July
24, 2009).

NRG. 2OO9d. Letter from Jeff Baudier, NRG, to Richard Kinch, US EPA, Re: Request for InformationUnder
Section 104(e) of the ComprehensiveEnvironmental Response,Compensation,and Liability Act, Big Cajun
Power Station (Mar. 30, 2009).

NRG. 2008. Letter from Gary Ellender,NRG, to Bilan Sharafkhani,Administrator, Waste Permits, LDEQ, Re:

Request for Beneficial Use of Bottom and / or Fly Ash, (Aug. 21, 2008).

Shaw. 2010. Response to Notice of Deficiencies- Technical Review #2, Letter from Deborah Saxton, Client
Program Manager,Shaw Environmental, to Sam Phillips, Administrator, LDEQ (May 12, 2010).

Shaw. 2009. Letter from Valeria Mayhall,Shaw Environmental, to Thomas Harris, Administrator, LDEQ, Re:

Response to Notice of Deficiency,Big Cajun 11,Unit 4, Type I Solid Waste Landfill (June15, 2009).

Shaw. 2007a. Letter from Shaw Environmental,Inc., to Office of EnvironmentalCompliance,Re: Semi-Annual
Groundwater Monitoring Report, Big Cajun Power Plant, First Half 2007 (May 8, 2007).

Shaw. 2007b. Letter from Boyd Boswell, Shaw Environmental,Inc., to Bijan Sharafkhani,Administrator,
Waste Permits, LDEQ, Re: Type i Solid Waste Facility Permit Application, Gypsum Landfill Application (Mar.
19, 2007).
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CLECO Power 1.LC - Delet Hills Power Station
963 Power Plant Road
Mansfield, LA 71052
De Soto Parish
Latitude: 39.0325 Longitude -93.5675

Demonstrateddamage to groundwater moving off-site (half mile from cool ash disposal sites)

Leaching of cool combustion waste (CCW) contaminants from CCW ponds, and from o CCW londfill

Nine CCW ponds and one CCW landfill have contaminated four distinct groundwater zones obove Maximum
ContaminantLevels (MCLs)for more than one parameter at the Delet Hills Power Plant. Groundwater

monitoring has documented MCL exceedances for orsenic m one surge pond compliancewell and leod in one

well at a metal cleaning waste pond that also receives fly ash. Selenium has been reported at the CCW
londfill monitoring wells at 3.5 times the MCL in a groundwater zone that discharges to the surface water.
Total Dissolved Solids (TDS)have exceeded the SecondaryMCL (SMCL)in 28 of 30 coal ash pond-orea wells

at up to a half-mile from the nearest disposal unit and at concentrationsup to 28 times the SMCL Sulfate hos

also exceeded the SMCL in 20 of 30 pond area compliance wells at concentrations 16 times the SMCL o
half-mile from the nearest CCW disposal unit. Contaminatedwells exist at each complianceboundary with no

additional downgrodient monitoring wells. No off-site groundwater monitoring or surface water sampling has

occurred
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There are at least 36 groundwatermonitoring points (wells and piezometers)associated with six groups of
solid waste disposal units (CLECO,May 2008). The current groundwatermonitoring program includes these

parameters:pH, specific conductance, total dissolved solids (TDS),alkalinity,sulfates, chlorides, iron, copper,
calcium, phosphorus, and zinc, but does not routinely monitor for other metals present in coal ash.

Semi-annual groundwater sampling in April 2008 found substantialSMCL exceedancesin the most
downgradientwells at every CCW disposal unit and one major exceedance of the MCL for the trace element
selenium (CLECO,May 2008). CLECO Power, LLC concludedthat the results were consistentwith the results of
previous sampling events, indicating that exceedancesare routine. Exceedances were as follows (TDSSMCL

= 500 mg/L,sulfate SMCL = 250 mg/Land EPA Health Advisory Level = 500 mg/L):
? 3 Bottom Ash Ponds-

TDS was greater than the SMCL in seven of nine compliance wells (3,839 mg/L
average, 13,900 mg/Lmax). Sulfate exceeded the SMCL in four compliancewells (1,274 average,
1,640 mg/Lmax) and was highest in wells with the highest TDS. The most hydraulically
downgradient compliancewell (MW-28) is located approximately0.5-mile from the nearest bottom
ash pond, and concentrations of TDS (2,390 mg/L)and sulfates (1,080 mg/L)were more than four
times higher than the SMCLs. MW-28 is approximately 125 feet from the property line (LDEQ,
1992).

? 3 Surge and Auxiliary Surge Ponds -
The average TDS concentration was six times higher than the

SMCL in ten of ten compliance wells (3,001 mg/Laverage, 6,690 mg/Lmax). Sulfate was the
highest in wells with the highest TDS. Sulfate exceeded the SMCL in eight compliancewells (1,698
mg/Laverage, 3,860 mg/Lmax). The pH in one well (OW-4, 5.9 units)was less than the SMCL.

? Metal Cleaning Waste Pond - Average TDS of two compliance wells was more than ten times higher
than the SMCL (5,200 mg/Laverage, 5,250 mg/Lmax). Sulfate also exceeded the SMCL by a
similar magnitude in both compliancewells (2,465 mg/Laverage, 3,580 mg/Lmax). The SMCL for
chloride was also exceeded in one well by nearly six times (1,480 mg/Lmax). The SMCL for iron
was also exceeded in both wells (43.3 mg/Laverage, 86 mg/Lmax, 287 times higher than the
SMCL). The pH in one well (OW-7, 5.05 units)was less than the SMCL.

? Plant Discharge Collection Pond- TDS was greater than the SMCL in all five compliancewells (2,071

mg/Laverage, 4,670 mg/Lmax). Sulfate also exceeded the SMCL in three compliancewells (1,209
mg/Laverage, 2,150 mg/Lmaximum). The SMCL for chloride was also exceeded in three wells
(335 mg/Laverage, 385 mg/Lmaximum).

At the disposal sites above, wells with the highest TDS and sulfate concentrations also had high specific
conductance, calcium, and alkalinity concentrations.
? Lignite Runoff Pond -

TDS was greater than the SMCL in all four compliancewells (1,735 mg/L
average, 2,390 mg/Lmax). Sulfate also exceeded the SMCL in three compliancewells (1,877 mg/L
average, 3,900 mg/Lmax). High specificconductance and calcium concentrations correspondedto
the highest TDS and sulfate concentrations. The most hydraulically downgradientcompliancewell
(OW-28) for this area is located approximately 0.4-mile away. Groundwater in this well exceeds
SMCLs for TDS (2,390 mg/L)and sulfates (1,080 mg/L).

? Fly Ash / ScrubberSludge Landfill:
? Groundwater Zone 1 that discharges to surface water-

TDS was up to 5.3 times higher than
the SMCL in one of three compliancewells (MW-2A, 2,660 mg/Lmaximum).Seleniumwas
reported in that well at 0.173 mg/L,3.5 times higher than the MCL. The pH in all wells (4.82
average, 4.06 lowest)was less than the SMCL.

? Groundwater Zone 3 (deeper) - the only compliance well in that zone (MW-4),had a TDS

concentration of 16,000 mg/Lmaximum, 32 times higher than the SMCL. Sulfate, at 9,830

Damage Case - Dolet Hills Power Station Page 82



|N HARM'S WAY: Lack of Federal CoalAsh RegulationsEndangers Americansand Their Environment

mg/Lmaximum was also more than 39 times the SMCL. The pH for that well (3.74 units)was
much less than the SMCL. Selenium was not reported at a meaningful concentration because
the report limit of the analysis (<1.25 mg/L)was 25 times higher than the MCL (0.05 mg/L).

? Groundwater Zone 4 (deepest)- in the only compliancewell in that zone (MW-8A),TDS was
greater than the SMCL (1,450 mg/Lmax). Sulfate was also greater than the SMCL (768

mg/Lmax). The pH was less than the SMCL (6.05 units).
? UnspecifiedGroundwater Zones - three wells (MW-5, MW-6A, and MW-7) were sampled;

however, CLECO concluded that the wells monitor "in between" zones of groundwater.
Potentiometric surface data from those wells were not used to develop area groundwater
flow diagrams. One well (MW-5) that is situated in the most hydraulicallydowngradient
position along a stream valley centerlinesubstantiallyexceeded the SMCL for TDS (4,970
mg/Lmax), sulfates (3,200 mg/Lmax), and pH (5.67). CLECO concludedthat MW-5 is

upgradientof the landfill; however, potentiometricsurface diagrams clearly show that it is not
upgradient.

When the April 2008 compliancewell groundwater results are compared to the sole "reference well" or
background well (OW-27, Zone 4) at the site, the reported groundwater values far exceeded the reference
values, which are as follows: TDS, 513 mg/L;sulfates, 224 mg/L;chlorides, 17 mg/L; iron, 0.522 mg/L;and
pH, 6.82 units. CLECO concluded that the high concentrations in the downgradientwells may be due to lignific

clays and lignite beds that are present in the subsurface, and promised to evaluate the trend further in future

sampling events.

The extremely low pH in the CCW landfill wells has been problematic since at least 1992 (LDEQ,1992). A

reduction of pH from 6 units to 4 units from 1986 to 1992 in eight of nine wells indicated a decisiveshift to
more acidic conditions that do not meet the SMCL of 6.5 to 9.5.

CLECO does not normally sample heavy metals in CCW pond/impoundmentgroundwater monitoring;
however, some metals were tested as part of Initial Sampling Events (ISEs)of 34 wells in August and
December2009 after issuance of a new permit and the installation of new wells (OW-31 - OW-37) (CLECO,
2010a). The Louisiana Department of EnvironmentalQuality (LDEQ)also required that a statistical analysis
be performed for CCW pond-areawells (but not the landfill) for pH, specific conductance, alkalinity,copper,
and zinc. The analysisfound statistically significant increases (SSIs)for specific conductance and alkalinity.
CLECO argued that the SSIs were not relevant because nether parameter was included in the LDEQ Risk

Evaluation/CorrectiveAction Program (RECAP),the SMCLs are not enforceable, and the SMCLs are only
"guidelines" (Eagle, 2010). CLECO concludedthat CCW ponds have not adversely affected the groundwater
at the site. However, when the results of the ISE are closely evaluated, the sampling event found that:

? The MCL of 0.01 mg/Lfor arsenic was exceeded in one new surge pond well (OW-33) at 0.0156
mg/L in the December sampling event.

? The MCL of 0.015 mg/Lfor lead was exceeded in the one new metal cleaning waste pond well
(OW-36), monitoring Groundwater Zone 4 (deepest)at 0.023 mg/L and 0.019 mg/Lrespectively in

the August and Decembersamplingevents.
? No wells are downgradient of wells with SSIs. There are no wells further downgradient from metal

cleaning waste pond wells OW-35 and OW-36 that had SSIs for alkalinity or surge pond Well OW-
1 that had a SSI for specific conductance. Thus, the results documented the spread of contamination to
the farthest points at which it could be monitored.

? Excessively high report (detection) limits were used. The laboratory report limits were above the
typical method report limit, resulting in incompleteand indeterminate statistical determinations. The
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report limits used by CLECO were too high to observe changes in groundwater quality between wells
and from previous samplingevents. For example:

? Using the same laborotory method (EPA6020), the Report Limit used for selenium in the 2009
ISE Event was 9 times higher than what the laboratory used in April 2008 (0.045 mg/L for the
ISE versus 0.005 mg/L in April 2008).

? The Report Limits used in the 2009 ISE event were sometimes virtually the same as the MCL for
other metals. For example, arsenic (0.009 mg/l versus 0.01 mg/l MCL); lead (0.014 mg/L
versus 0.015 mg/LMCL); and thallium (0.002 mg/Lversus 0.002 mg/LMCl). Such limits do
not allow reviewers to detect whether contamination is occurring until after pollutant levels
have already exceeded or virtually exceeded the MCLs.

Comparing the results of groundwater sampling of the reported first year of monitoring in 1986 (CLECO,

2000), the year when ash ponds were commissioned,to the April 2008 sampling event (CLECO,2008) show

substantialchanges in groundwater quality that indicate a release of CCW contaminants:

TDS 1,523 13,900 +812%
Sulfate 615 1,380 +124%

Arsenic, leod, selenium, chiorides, TDS, sulfate, iron, and pH; SSIs for specific conductance and alkalinity;
calcium as an indicator parameter

There are two private drinking water wells for domestic use within a two mile radius. These private wells are
located approximately 1.5 miles northwest of the Dolet Hills Station. In addition, there is one public drinking

water well located 4.5 miles southwest of the Dolet Hills Station. This public water source serves

approximately 60 citizens on a yearly basis. Data was obtained from the Louisiana Departmentof Natural
Resource's (DNR)GIS Well Log Data Layer. This dato layer is constantly being updated as Louisiana DNR is

in the process of converting paper well logs to digitized records that con be mapped. It is possible that some

well dato is missing as the Well Log Doto loyer is still being updated.

Ongoing exceedonces of groundwater standards since or least 1992

In 2008, LDEQ required that assessment monitoring activities be conducted at the bottom ash ponds, the

surge/auxiliary pond, the metal cleaning waste pond, the plant discharge pond, the lignite runoff pond, and
the fly ash-scrubbersludge landfill (i.DEQ, 2008). However,no assessment activities have included any off-
site or off-property sampling points (Trahan, 2010). LDEQ later approved a return to detection monitoring
and the revised groundwater sampling and analysisplan submitted in May 2009 (LDEQ,2010b). SSis for
specific conductance and alkalinity for the August and December 2009 sampiing events required that the

facility initiate re-samplingand assessment monitoring,and/or demonstratethat the contomination was due to

an alternate source or natural variation (LDEQ,201Oa). The status of that assessment remains unclear.
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Bottom ash, fly ash, flue gas desulfurization (FGD)sludge, limestone pile runoff solids, metal cleaning wastes,
and lignite runoff solids

Dolet Hills Power Station has ten permitted CCW disposal units: Fly Ash/ScrubberSludge landfill; Ash Basin

No. 1 (bottom ash);Ash Basin No. 2 (bottom ash);Secondary Basin (bottom ash);Surge Pond No. 1 (scrubber

sludge and unspecifiedash);Surge Pond No. 2 (scrubber sludge and unspecified ash);Auxiliary Surge Pond
(scrubbersludge and unspecified ash);metal cleaning waste pond; plant dischargecollectionpond; and
lignite runoff pond (CLECO,Mar. 2009 and CLECO, May 2008). A limestone runoff pond also exists but it is

not permitted as a solid waste disposal unit. CCW was placed in the following disposal units beginning in

1986: Ash Basin No. 1, Ash Basin No. 2, Secondary Basin, Surge Pond No. 1, Surge Pond No. 2, and Auxiliary
Surge Pond (CLECO,Mar. 2009).

The metal cleaning waste pond receives two liquid waste streams: fly-ash laden wash water from the air
heater system, and boiler and turbine wash water (Eagle, 2007a). The primary solid collected in the pond is

fly ash. CLECO considers storage of the fly ash in the pond to be "temporary,"even though the pond has 25

years of additionalcapacity before the solids have to be removed. The liquid contents of the metal cleaning
waste pond are routed to the waste water treatment system.

The dischargecollection pond receives effluent from the wastewater treatment plant, neutralized
demineralizer regenerationwastes, cooler tower blowdown, demineralizer pretreatment filter backwash,and
clarifier blowdown (Eagle, 2007b). CLECO also considers this pond to provide "temporary"storage of any
solids deposited in this pond without specifyinghow often the solids are removed.

Active

Four distinct permeable zones of groundwater exist at the site in predominantly sandy soils (CLECO,May
2008). GroundwaterZone 4 (the deepest) is present beneath all surface impoundments and ponds in the

plant area and beneath the landfill. Groundwater Zone 3 is found predominantly beneath the metal cleaning
pond. The upper-most zones (GroundwaterZones 1 and 2) are only located south at the FGD landfill, and
Zone 1 discharges to surface water. Althoughsix piezometersare used at the landfill to determine the
direction of groundwater flow in Groundwater Zone 2 (beneathZone 1), no monitoring wells exist in this zone
to determine groundwater quality. Although two wells and six piezometers exist at the landfill in

Groundwater Zone 3, only one of the wells is sampled and it is not located in the most hydraulically
downgradientposition or able to monitorgroundwater from the western side of the landfill.

CLECO. 2010. Groundwater Monitoring Report, Second Half 2009 (prepared by Eagle Environmental
Services, Inc.)(Mar. 2010).

CLECO. 2009. Letter from Steve Carter, CLECO, to Richard Kinch, U.S. EPA, Re: Request for Informationunder
Section 104(e) of the Comprehensive EnvironmentalResponse,Compensation, and Liability Act (Mar. 24,
2009).
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CLECO. 2008. GroundwaterMonitoring Report, First Half 2008 (prepared by Eagle EnvironmentalServices,
Inc.)(May 2008).

CLECO. 2000. Letter from Fred Holt, CLECO, to Michael Vince, LDEQ, Re: Semi-Annual Groundwater
Detection Monitoring Report (prepared by Mid-South Analytical Labs, Inc.)(May 24, 2000).

Eagle. 2010. Letter from Jared Mayeaux,Eagle EnvironmentalServices, Inc., to LDEQ, Waste Permits
Division, Re: March 16, 2010 Meeting Summary, Groundwater Monitoring Programs, Dolet Hills Power
Station (and also Rodemacher Power Station) (Mar. 25, 2010).

Eagle. 2007a. Letter from Ray Sturdivant,P.G., Eagle Environmental Services, Inc., to LDEQ, Re: Final Copies
for Updated MandatoryModification Document for Metal Cleaning Waste Pond (Aug. 20, 2007).

Eagle. 2007b. Letter from Ray Sturdivant,P.G., Eagle EnvironmentalServices, Inc., to LDEQ, Re: Final Copies

for UpdatedMandatoryModificationDocument for Plant Discharge Collection Pond (Aug. 20, 2007).

LDEQ. 2010a. Email correspondencefrom Dru Trahan, Waste Permits Division, LDEQ, to Jared Mayeaux,
Eagle Environmental Services, Inc., Re: Dolet Hills Groundwater Report (Mar. 11, 2010).

LDEQ. 2010b. Letter from Cheryl Sonnier Nolan, LDEQ, to Brent Croom, CLECO Power, Re: Approval of
Detection Monitoring Groundwater Sampling and Analysis Plan, Fly Ash / Scrubber Sludge Landfill and
Surface Impoundment (Feb. 5, 2010).

LDEQ. 2008. Letter from Estuadro Silva, LDEQ, to Brent Croom, CLECO Power, Re: Notice of Deficiencies-AssessmentMonitoring Required (Dec. 19, 2008).

LDEQ. 1992. Memorandumfrom David McKenzei, LDEQ Regional Geologist, to Tom Ashby, LDEQ Geologist
Supervisor (July 21, 1992).

Trahan. 2010. Email correspondencefrom Drukell Trahan, Waste Permits Division, Geological Services
Section (May 25, 2010).
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CLECO Power, LLC - Rodemocher Power Station 
27 5 Rodemocher Rood 
lena, LA 71447 
Ropides Parish 
latitude: 31.393889 longitude: -92.709167 

Demonstrated damage to groundwater moving off-site (to lake Rodemocher, Bayou de Jean, and the Red 
River) 

leaching of coal combustion waste (CCW) constituents from CCW ponds, o cool osh management area ond 
landfill, ond coal storage pile into underlying groundwater 

Groundwater monitoring wells ot compliance boundaries for o o CCW landfill, seven ponds, ond o cool pile 
ot the Rodemocher Station hove been contaminated with arsenic up to 5.75 times the federal Maximum 
Contaminant level (MCL) and lead exceeding the MCL. The contamination is documented at multiple 
groundwater wells in two oreos separated by lake Rodemocher. Contamination is moving beyond 
compliance boundaries for the CCW units, with no other monitoring wells between the boundary, domestic 
water wells, ond nearby woterbodies ond no sampling of surface waters. Off-site surface waters ore os 
close as 50 feet from CCW disposal units, and 36 registered water wells exist within o one-mile radius of 
Rodemocher Station. 
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Arsenic and lead were found in groundwater downgradient of multiple CCW disposal units exceeding 
drinking water standards in wells located at the point of compliance (an imaginary line that connects each 
monitoring well associated with each disposal unit and beyond which groundwater standards should be met) 
(ClECO, 2009a&b). There are no monitoring wells downgradient of the contaminated compliance boundary 
wells and thus between these compliance wells and domestic water wells and nearby surface waterbodies. 
The contamination is flowing from two distinctly separate areas: 1) the power plant, coal pile area and runoff 
pond, sludge pond and metal cleaning ponds on the north side of lake Rodemacher; and 2) the coal ash 
ponds and CCW landfill area east of the lake. 

Heavy metals are not normally sampled in groundwater monitoring at the Rodemacher Station; however, 
some metals were tested as part of Initial Sampling Events (ISEs) in September and November 2009 after 
issuance of a new landfill permit and the installation of new wells. Arsenic sampling was not required, 
however, for metal cleaning waste pond wells. Groundwater sampling for these two 2009 events found 
arsenic and lead concentrations greater than the MCl, and greater than the secondary MCls (SMCl) for 
chloride and pH, with statistically significant increases (SSis) as follows (ClECO, Jan. 201 0}: 

• Arsenic- in four landfill compliance wells (W-4 southeast side, W-15 south side, W-17 southeast 
side, and W-18 east side) was measured at 0.0413 mg/l average and 0.0575 mg/l maximum; 

• Arsenic- in one bottom ash pond compliance well (W-21, north side) was measured at 0.0121 mg/l 
average and 0.0131 mg/l maximum; 

• Arsenic- in one coal runoff sedimentation pond compliance well (W-7) was measured at 0.0377 
mg/l average and 0.0437 mg/l maximum; 

• Arsenic- in one "background" well located downgradient of the coal pile (W-1) was measured at 
0.0546 mg/l maximum; 

• Lead- in one well at metal cleaning waste pond #1 (W-9) was measured at 0.0209 mg/l max; 
• Lead- in one well at metal cleaning waste pond #2 (W-1 0) was measured at 0.0156 mg/l max; 
• SSis were recorded for specific conductance, chloride, and sulfate (all indicators of CCW leachate) 

for four wells associated with the two metal cleaning waste ponds; 

• Chloride- a concentration of 392 mg/l was measured in one metal cleaning pond #1 compliance 
well (W-9), exceeding the SMCl (250 mg/l}; and 

• pH- was less than 6.5 (the minimum SMCl} in 15 of 21 wells on-site. 
Semi-annual groundwater sampling in November 2007 (ClECO, Feb. 2008) of eight wells for a parameter 
list that included no heavy metals and only a few CCW indicator parameters resulted in SMCl exceedances 
for the most downgradient well from the fly ash and bottom ash ponds. TDS exceeded the SMCl in 
compliance well (W-3) at 728 mg/l, and the highest specific conductance, alkalinity, and calcium 
concentrations were also reported in that well. TDS also exceeded the SMCl in the compliance well at the 
coal sedimentation pond. levels of pH were measured below the SMCl minimum of <6.5 standard units in 
six of eight wells on-site. 

Comparing results of groundwater sampling at ash pond monitoring well W-3 from the first year during 
waste placement (1982-1983) to results in 2007 show substantial changes in groundwater quality, which 
indicate CCW disposal unit leakage (ClECO, 1 984 and 2008}: 
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pH 
Alkalinity (mg/l) 

TDS (mg/l) 
Calcium (mg/l) 

239 
400 
8.2 

9.21 
282 
408 
23.9 

Arsenic, lead, pH, TDS, specific conductance, chloride, and sulfate 

6.73 
386 
728 
67.7 

2.5 unit decline 
+48% 
+80% 

+332% 

There ore 36 registered water wells within a one-mile radius of the plant (CLECO 2007). However, 
louisiana's Deportment of Natural Resources' (DNR) Well log GIS Loyer indicated that there ore 1 2 private 
drinking water wells within o two -mile radius of the site. Louisiana DNR also indicated three public drinking 

water sources exist within o five-mile radius. Data obtained from DNR's GIS Well Log could be incomplete. 
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Exceedances of the SMCL for TDS were first documented in November 1983 and July 1984. Concentrations 

of pH outside the 6.5 to 8.5 SMCL range were found throughout the site in 1 983. In September and 

November 2009, concentrations of arsenic and lead were found to be exceeding the MCLs. 

The Louisiana Department of Environmental Quality (LDEQ) required Rodemacher Power Station to complete 

"assessment monitoring" for groundwater constituent concentrations that may have been affected by CCW 

ponds (LDEQ, Dec. 2008). LDEQ allowed a return to detection monitoring in February 2010 (LDEQ, Feb. 5, 
201 0). 

Rodemacher Station submitted a request for a major permit modification of the coal ash management area to 

construct a Type I landfill, which included a request for a 60-foot height increase in the existing CCW disposal 

unit, use of coal ash as protective cover, and use of an alternate liner (3 composite liner options proposed) 

(CLECO, Nov. 2009). LDEQ deemed the request technically complete and publicly noticed the modification in 
February 2010 (LDEQ, Feb. 17, 201 0). 

Bottom ash, fly ash, metal cleaning wastes, clarifier sludge, coal pile runoff 

The Rodemacher Power Station has been operational since the mid-1970s (LDEQ, Feb. 201 0). The facility 

includes the following land disposal units: a fly ash pond, a bottom ash pond, an ash management area/Type 

I landfill, two metal cleaning waste ponds, a coal sedimentation pond, a landfill leachate collection pond, and 

a clarifier sludge sedimentation pond (CLECO, 201 0). The clarifier sludge pond does not have a permit 

(CLECO, 2009a&b). Waste was first placed the 1 09-acre fly ash pond in 1982 (CLECO, May 2009). 

Waste was also first placed in the 36-acre bottom ash pond in 1982. The combined ash pond complex is 

nearly %-mile long. The current coal ash management area/Type I landfill seems to have been constructed 

over an old coal ash pond (CLECO, 2007). 

Active 

There are no downgradient, off-property monitoring wells to monitor contamination between CCW disposal 

areas and Lake Rodemacher, the Red River, the Bayou de Jean, or off-site domestic water wells- nor has any 

off-site sampling of domestic wells or surface water monitoring occurred (Trahan, 201 0). CLECO has 

concluded that the groundwater in the vicinity of the plant is "most likely connected to the Red River to the 

north and Bayou Jean de Jean to the east at shallow depths" (CLECO, 2007). 

Lake Rodemacher and the Bayou Jean de Jean are located approximately 50 feet from CCW disposal units. 

The uppermost aquifer beneath the waste management units flows towards those surface water bodies 

(CLECO, January 201 0). Groundwater in the power station area where the metal cleaning ponds, the coal 

sedimentation pond, and a sludge pond are located flows towards Lake Rodemacher. Groundwater beneath 

the ash ponds and the ash management area/landfill area flows towards Bayou Jean de Jean to the west 

and south and the Red River to the north. The groundwater gradient is steep - up to approximately 1 3 

percent- and is the steepest nearest the receiving waterbodies (CLECO, Feb. 2008). CLECO Power, LLC has 

determined that the groundwater seepage velocity is the greatest (3.5 feet per day) at the bottom ash and 
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fly ash ponds where the property line is adjacent to the CCW disposal units and where groundwater 
discharges towards Bayou Jean de Jean and the Red River {CLECO, 2007). 

CLECO. 201 0. CLECO, Groundwater Monitoring Report, Second Half 2009 (prepared by Eagle 

Environmental Services, Inc.) (Jan. 201 0). 

CLECO. 2009a. Letter from Brent Croom, CLECO, to LDQEQ, Waste Permit Division, Re: Solid Waste Permit 

Modification, Ash Management Area {Nov. 1 8, 2009). 

CLECO. 2009b. Letter from Jared Mayeux, CLECO, to LDEQ, Waste Permits Division, Re: Request for 
Acceptance for Change to Groundwater Monitoring Program {July 9, 2009). 

CLECO. 2008. CLECO, Groundwater Monitoring Report, Second Half 2007 (prepared by Eagle 

Environmental Services, Inc.) (Feb. 2008). 

CLECO. 2007. CLECO, Unit 1 Metal Cleaning Waste Pond, Solid Waste Standard Permit Renewal 
Application, Rademacher Power Station (Mar. 9, 2007). 

CLECO. 1 984. Letter from P. J. Turregano, Environmental Specialist, CLECO, to John Koury, Office of Solid 
and Hazardous Waste, Re: Groundwater Monitoring Results (Sept. 4, 1984). 

LDEQ. 201 Oa. LDEQ, Public Notice, Type I Industrial Landfill, Technically Complete Solid Waste Permit 

Modification (Feb. 17, 201 0). 

LDEQ. 201 Ob. Letter from Cheryl Sonnier Nolan, Assistant Secretary, LDEQ, to Brent Croom, CLECO Power, 

Re: Approval of Detection Monitoring Groundwater Sampling and Analyses Plan, (Feb. 5, 201 0). 

LDEQ. 2008. Letter from Estuardo Silva, Geologist Supervisor, Waste Permits Division, LDEQ, to Brent Croom, 
CLECO Power, Re: Assessment Monitoring Required (Dec. 3, 2008). 

Trahan. 2010. Email correspondence from Drukell Trahan, LDEQ Waste Permits Division, Geological Services 

Section (May 26, 20 1 0). 
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CMS Energy d/ b/ a Consumers Energy - J.R. Whiting Generating Plant 
4525 East Erie Road 
Erie, Ml 48133 
Monroe County 
latitude: 41 .794635 longitude: -83.445971 

Demonstrated off-site ecological damage to aquatic life 

Effluent discharges to surface water from coal combustion waste (CCW) ponds 

A two-year study by the U.S. Fish and Wildlife Service in the early 1980s examined the effect of effluent 
discharges from a coal ash basin adjacent to Lake Erie and found elevated concentrations of trace elements 
identified as potentially harmful in sediments (arsenic, cobalt, possibly nickel, and selenium) and aquatic biota 
(arsenic, selenium, bromine, possibly cobalt, nickel, and chromium). The study concluded that chronic exposure to 
higher concentrations could undermine population fitness through increased susceptibility to disease, predation, and 
reduced reproductive capacity. Organisms identified as especially at risk are those whose mobility is restricted, 
such as oligochaetes (freshwater worms) and early life stages of fish. No follow-up studies were conducted. The 
coal ash disposal area involved in this study was in the process of being closed as of 2009. 
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The U.S. Fish and Wildlife Service evaluated the effects of a coal ash disposal basin at Consumer's Power J. R. 

Whiting Power Plant on the western shore of Lake Erie during 1 983 and 1984 (Hatcher et al. 1992). Analysis 

involved the use of neutron activation analysis (NAA) to determine if potentially toxic trace elements were present 

in higher concentrations in samples of sediment, fish and benthic macroinvertebrates near a coal ash basin 

compared to reference stations about 1.8 miles away. 

Arsenic and cobalt concentrations (maximum of 0.15 mg/kg and 0.012 mg/kg respectively) were found to be 

significantly higher in sediments near the primary outfall of the coal ash basin than at the reference stations, and 

selenium and nickel were more concentrated in sediments examined from at least one of the nearby sampling 

stations (identified as "proximal" or "affected" in the study). Maximum concentrations for all four trace elements in 

sediment were below Michigan Department of Environmental Quality criteria for soil cleanup (MDEQ, 2006). 

Selenium was significantly more concentrated in both oligochaetes (freshwater worms) and chironomids (non-biting 

midges) near the coal ash basin outfall than at reference stations, but variations occurred seasonally between the 

taxa. Arsenic concentrations were higher in oligochaetes near the outfall and were correlated with sediment 

concentrations, but were below detection limits in fish. Bromine was significantly higher in oligochaetes from 

nearby stations in both years, but bromine in oligochaetes at all stations was lower in 1984 than in 1983. The 

oligochaetes, as obligate permanent residents of the sediment, were consistently less dense at proximal stations 

compared to reference stations over the full course of the study. The study authors found this observation consistent 

with the conclusion of Bamber (1984) that benthic organisms residing closest to coal ash basin may be incapable of 

sustaining high population densities in the face of the addition of trace elements from the coal ash. 

Selenium, bromine, cobalt, nickel, and chromium were more concentrated in young of the year brown bullheads 

collected near the coal ash basin in the fall of 1983. Selenium was more concentrated in adult spottail shiners near 

the coal ash basin in the spring of 1 984 when compared with reference sites. Bromine was more concentrated in 

yearling white bass nearer the basin in the fall of 1983 and 1984. Fish collections found fewer fish near the coal 

ash basin; specifically, fewer spottail shiners and yearling white bass were caught close to the coal ash basin than 

at the reference site. The study authors concluded that fish avoidance of increased trace metal concentrations may 

be occurring. In regard to food chain bioaccumulation dynamics, oligochaetes, chironomids, young of year brown 

bullheads, and fish in younger stages of development are more at risk from contaminated sediments due to their 

dependence upon bottom sediments for habitat and food. 

Hatcher et al. (1992) (emphasis added) concluded: 

Elevated concentration of particular trace elements identified as potentially harmful exist in 

sediments (arsenic, cobalt, possibly nickel and selenium) and aquatic biota (arsenic, selenium, 

bromine, possibly cobalt, nickel and chromium) adjacent to a coal ash disposal basin. These 

elevated concentrations are the result of the transport of coal ash residue from the disposal 

basin to the surrounding aquatic environment.[boldface added] ... [T]he documented toxicity of 

these elements and the disparity between coal ash and sediment concentrations (especially with 

respect to selenium) raise questions about the long-term effects of continual exposure to higher 

than background levels (Lemly, 1985a and 1985b). Chronic exposure to higher concentrations 

could undermine population fitness through increased susceptibility to disease, predation, and 

reduced reproductive capacity. Organisms especially at risk are those whose mobility is 

restricted, such as oligochaetes and early life stages of fish. 
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The final conclusion of this study was: 

In light of the possible risk to organisms, the siting of coal ash disposal basin immediately adjacent 

to the Great Lakes shoreline and the use of coal ash residue as a major constituent of blocks for 

the creation of near shore artificial reefs in Great Lakes waters needs reevaluation. 

Arsenic, cobalt, possibly nickel, and selenium (elevated concentrations found in sediments of trace elements 

identified as potentially harmful to aquatic biota) 

Arsenic, bromine, chromium, cobalt, nickel, selenium (elevated concentrations found in aquatic biota) 

Scientific study summarized here was conducted in 1983 and 1984. There were no follow-up studies (Poe, 201 0). 

Available information indicated no regulatory actions 

Ponds 3, 4 and 5 received fly ash and some co-disposed liquid waste (low volume plant wastes, treated boiler 

cleaning wastes from the plants chemical treatment facility, and treated sewage waste from the Plant's sanitary 

sewage treatment facility). 

Pond 1 - receives bottom ash and, as of June 1, 2008, co-disposed liquid wastes regulated by the site's NPDES 

permit, MIOOO 1 864. 

Pond 2 - is separated into two sub-ponds; one for fly ash deposition in the event that the dry fly·ash collection 

system temporarily fails or is down for maintenance 

Ponds 3, 4, and 5 - prior to June 1, 2008, received both fly ash and other wastewaters. Since June 1, 2008, these 

ponds receive only fly ash that is excavated and then trucked from Pond 6 or fly ash collected in a dry silo, 

moistened to allow compaction to a specified density, and then trucked to these ponds. 

Pond 6 - receives fly ash only (EPA, 2009). 

Since the JR Whiting Plant went online in 1952, at least six impoundments have been constructed to receive bottom 

ash and fly ash (and co-disposed liquid wastes). Ponds 3 to 5 were involved in the ecological studies summarized 

here. Ponds 3 and 4 were constructed in 1959, Pond 4 was expanded in 1966, Pond 5 was constructed in 197 4 
and all were operated as a unit since the late 1970s. They have a total acreage of 82.4 acres. Final Closure for 

these ponds was approved by MDEQ in 2005. In recent years fly ash disposal at the plant has been minimal, with 

almost all ash collected dry and sold for cement manufacture (Consumers Energy, 2009). 

The coal ash ponds are located on Woodtick Peninsula, over shoreline alluvial deposits on the west side of Lake 

Erie. 

USEPA (2007) rejected this damage case (#76 Lake Erie, Ohio) because of "insufficient evidence to confirm that 

fossil fuel combustion wastes are the source of contamination in this case." It is clear that USEPA never actually 
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bothered to look review the information because this study was a carefully designed examination by the U.S. Fish 

and Wildlife Service that was published in a peer-reviewed scientific journal and was specifically designed to 

evaluate the effects of coal ash disposal at the power plant. 

Bamber, R.N. 1984. The Benthos of a Marine Fly Ash Dumping Ground, J. Mar. Bioi. Ass. (UK) 64:211-226. 

Consumers Energy. 2009. JR Whiting Plant, Response to U.S. EPA Coal Combustion Residue Impoundment Survey 

(Mar. 26, 2009), avalable at http://www.epa.gov /waste /nonhaz/industrial/special/fossil/surveys/cec.pdf. 

Hatcher, C. 0., R. E. Ogawa, T.P. Poe and J. R. P. French, Ill. 1992. Trace Elements in Lake Sediment, Macrozoobenthos, 

and Fish Near a Coal Ash Disposal Basin, J. Freshwater Ecol. 7:257-269 (1992) (all authors of this paper were at the U.S. 

Fish and Wildlife Service Great Lakes National Fisheries Research Center at Ann Arbor, Ml at the time of the study). 

Lemly, A.D. 1985a. Toxicology of Selenium in a Freshwater Reservoir: Implications for Environmental Hazard Evaluation 

and Safety, Ecotoxicol. Environ. Saf. 10:314-338 ( 1985). 

Lemly, A.D. 1985b. Ecological Basis for Regulating Aquatic Emissions from the Power Industry: The Case with Selenium, 

Reg. Toxicol. Pharmacol., 5:465-486 (1985). 

MDEQ. 2006. Michigan Department of Environmental Quality (MDEQ), Soil Residential and Commercial Cleanup Criteria 

and Screening Levels, RRD Operational Memo No. 1, available at www.michigan.gov /documents/deg /deg-rrd-OpMemo 1-
Attachmentl Table2Soi1Residential 283553 7.pdf- 2009-06-23. 

Poe. 2010. Email communication from Thomas Poe, Co-Investigator for the JR Whiting Coal Ash Basin Aquatic Impact Study 

and Fisheries Research Consultant (Mar. 30, 201 0). 

USEPA. 2007. U.S. Environmental Protection Agency (USEPA) Coal Combustion Waste Damage Case 

Assessments, Office of Solid Waste (July 9, 2007). 
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Duke Energy - Don River Steam Station 
524 S Edgewc:>od Rd 

Eden, NC 27288 
Rockingham County 
Latitude: 36.489495 Longitude: -79.715427 

Demonstrated on-site damage to groundwater 

Leaching of cool combustion waste (CCW) contaminants into groundwater 

Voluntary groundwater monitoring ot Duke Energy's Don River Steam Station's cool ash ponds has 
detected levels of chromium, iron, lead, manganese, silver, and sulfate that exceed state groundwater 
standards and federal Maximum Contaminant Levels (MCLs) and Secondary MCLs (SMCLs). Don River 
Steam Station has two unlined cool ash ponds os well os on unlined dry ash landfill. Fifteen years of 
sporadic voluntary monitoring beginning in November 1993 indicates that there is on-site groundwater 
contamination that is likely migrating outside of the state-designated "compliance boundar)('' for Don 
River's CCW impoundments. EPA ranked both wet CCW ponds ot Don River Steam Station os "high 
hazard" surface impoundments, meaning that their failure will probably cause loss of life (USEPA, 2009). 
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Groundwater monitoring found exceedances of groundwater standards, such as North Carolina 
standards, federal MCLs, and federal SMCLs (Duke Energy and NC DENR, 1993-2009). For example: 

• Chromium was reported at 0.0611 mg/L in April 2008, over the state groundwater standard of 
0.05 mg/L. 

• Iron exceedances ranged from 0.32 mg/L to 69.73 mg/L between November 1993 and April 
2008, the latter being over 232 times the SMCL and state groundwater standard of 0.3 mg/L. 

• Lead exceedances ranged from 0.01522 mg/L to 0.0392 mg/L between April 1998 and April 
2008, the latter being over twice the MCL and state groundwater standard of 0.015 mg/L. 

• All recorded manganese values exceeded SMCLs and state groundwater standards. Manganese 
concentrations ranged from 0.32 mg/L to 7.058 mg/L, the latter being over 141 times the SMCL 
and state groundwater standard of 0.05 mg/L. 

• Silver was reported at 0.0411 mg/L in April 2008, over twice the state groundwater standard 
of 0.0175 mg/L. 

• Sulfate exceedances ranged from 51 0 mg/L to 560 mg/L between November 1993 and April 
1996, more than twice the SMCL and state groundwater standard of 250 mg/L (DENR). 

The full extent of the groundwater contamination is unknown. Groundwater testing was only conducted 
within the boundaries of the CCW impoundment structure because the impoundment extends all the way 
to the Dan River, making downgradient groundwater monitoring difficult. No off-site monitoring has been 
conducted. 

High levels of iron, lead, and manganese in wells presumed to be "background" indicate possible 
contamination from the on-site dry coal ash storage facilities and warrant further investigation. 
Groundwater monitoring has only targeted the wet CCW storage site, ignoring the dry CCW landfill. 

Chromium, iron, lead, manganese, silver, and sulfate 

The Dan River Steam Station is located in a fairly densely populated area. Private well data is 
supposed to be archived at the county level; however, Rockingham had only an incomplete list of 
registered wells from the 1970s, without the geospatial data necessary to map wells in relation to the 
Dan River Steam Station. Although not an exhaustive list, the private well data available showed that 
there are over a dozen private suburban residences within two miles of the CCW impoundments at Dan 
River. In addition, public well data available through the North Carolina Department of Natural 
Resources, shows five public drinking water wells within a five-mile radius of Dan River that serve over 
60 citizens. 
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Exceedances of groundwater standards were first documented in November 1993 

The North Carolina Department of Environment and Natural Resources (DENR) is aware of existing 
groundwater contamination at levels that exceed state groundwater stondards at the Dan River Plant. 
However, DENR has not required a corrective action plan to restore contaminated groundwater at the 
Dan River Plant and has no plans to take action to eliminate the source of contamination until it reaches 
the "compliance boundary." DENR plans to require groundwater monitoring outside of the compliance 
boundory upon permit renewal for all coal ash ponds (Henderson, 201 0), but this may be difficult in the 
case of the Dan River Steam Station because its coal ash impoundments abut the Dan River. 

Despite evidence of groundwater contamination, DENR has not required Duke Energy to take any 
remedial action. Under North Carolina law, a company is only re·quired to take cleanup action if 
contamination is spreading outside of a designated "compliance boundary." As long as Duke Energy 
continues to monitor only inside the compliance boundary at the Dan River Plant, they will not produce 
data sufficient to trigger cleanup. 

Fly ash, bottom ash, boiler slag, and flue gas emission residuals from the Dan River Steam Station (Duke 
Energy, 2009) 
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Two unlined wet coal ash impoundments and one unlined dry coal ash landfill 

Two active wet coal ash impoundments and one inactive, capped dry landfill 

The CCW impoundments abut the Dan River, indicating that shallow off-site groundwater contamination 
may be diluted. Further hydrogeologic information was unavailable. 

The Dan River Steam Station began operation in 1949. The CCW storage imopundment was originally 
built in 1956, seven years after the plant began operating. The embankment walls were raised in 1967. 
In 1977, the embankment walls were raised again, and an interior dike was built to divide the 
impoundment into the two that exist today. It should be noted that the western dike walls of the primary 
and secondary ash ponds were constructed on top of existing coal ash deposits. The two impoundments 
together cover 39 acres, with a total storage capacity of 664 acre feet. The impoundments have been 
periodically dredged and the dredged ash spoils are stored in an unlined dry ash landfill just north of 
the ponds. The last dredging occurred in 2007. Another dredging is unlikely because the plant is 
expected to be decommissioned soon. 
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Basin Electric P'ower Cooperative- Antelope Valley Station 
294 County Rd. 15 
Beulah, NO 58523 
Mercer County· 
Latitude: 47.367903 Longitude: -101.837286 

Demonstrated damage to on-site groundwater 

Groundwater •contamination from coal combustion waste (CCW) landfill 

A closed, clay··lined CCW landfill used by the Antelope Valley Station has contaminated underlying 
groundwater with arsenic. Arsenic has increased at three downgradient wells to levels exceeding the federal 
Maximum Con1taminant Level (MCL), up to 0.03 mg/ L. These three wells are also among the fo1Jr highest for 
boron concentrations. 

Arsenic levels have risen dramatically at three downgradient groundwater monitoring wells (MP-12A, MP-
13B, MP-22) c1t the CCW landfill from 1984 through 2010 (BEPC, 2009). For example, in Well MP-12A, 
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