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About the Environmental Integrity Project  
The Environmental Integrity Project (EIP) is a nonpartisan, nonprofit organization dedicated to the 
ŜƴŦƻǊŎŜƳŜƴǘ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŀƴǘƛ-pollution laws and to the prevention of political interference with 
those laws.  EIP provides objective analysis of how the failure to enforce or implement environmental 
laws increases pollution and harms public health, and helps local communities obtain the protection of 
environmental laws.  
 
Data Limitations  
EIP based its analysis of groundwater quality on publicly available data retrieved from the Tennessee 
Valley Authority through Freedom of Information Act Requests.  The amount of information available, 
and the date of the most recent information available, varies by site.  The range of dates for which we 
had information on file is described in each site-specific section of the report.  EIP is committed to 
ensuring that the data we present are as accurate as possible.  We will correct any errors that are 
verifiable.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Questions and comments can be directed to Abel Russ at aruss@environmentalintegrity.org 
 
 
 
 
 

Environmental Integrity Project ς DC Office 
1000 Vermont Avenue NW, Suite 1100 

Washington, DC 20005 
 

Phone (202) 296-880л ω CŀȄ όнлнύ нфс-8822  
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Executive Summary  

 

The billion-gallon spill at the ¢ŜƴƴŜǎǎŜŜ ±ŀƭƭŜȅ !ǳǘƘƻǊƛǘȅΩǎ ό¢±!Ωǎύ YƛƴƎǎǘƻƴ Ǉƭŀƴt in 2008 

reminded us that unregulated and poorly maintained coal ash ponds are an invitation to 

ŘƛǎŀǎǘŜǊΦ  !ƭǘƘƻǳƎƘ ƭŜǎǎ ǾƛǎƛōƭŜΣ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ōŜƭƻǿ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ¢±!Ωǎ ǇƻǿŜǊ Ǉƭŀƴǘǎ Ƴŀȅ ōŜ 

the more serious, long-lasting legacy from decades of mismanagement.  Based on a review of 

documents obtained through Freedom of Information Act requests, this report shows that 

¢±!Ωǎ ǇƻƴŘǎ ŀƴŘ ƭŀƴŘŦƛƭƭǎ ƘŀǾŜ ŎƻƴǘŀƳƛƴŀǘŜŘ ƎǊƻǳƴŘǿŀǘŜǊ ǳƴŘŜǊ ŀƴŘ ŀǊƻǳƴŘ ŀƭƭ ŜƭŜǾŜƴ of the 

ǳǘƛƭƛǘȅΩǎ ŦƭŜŜǘ ƻŦ Ŏƻŀƭ-fired power plants.   

The impacted groundwater is now unsafe for human consumption.  The polluted groundwater 

is also draining into nearby rivers and streams, presenting a long-term environmental threat.  

The evidence of contamination is substantial, but it understates the damage due to gaps in data 

collection and because TVA stopped monitoring at some sites after initial results indicated high 

levels of contamination.  No cleanup plans are in place at these sites, as state oversight is 

minimal and EPA has yet to set federal standards to guide the monitoring and cleanup of 

groundwater at coal ash sites.  TVA needs a comprehensive, system-wide plan to strengthen its 

groundwater monitoring network and remediate the toxic legacy that coal ash disposal has 

created.   

 

CONTAMINATION: WIDESPREAD AND PERSISTENT 

Table ES-1 highlights the pollutants that exceed health-based guidelines in wells likely to be 

affected by coal ash, and peak levels measured over the past five years.  Some of the spikes are 

sky-high ς peak concentrations of arsenic in one TVA monitoring well were nearly eight times 

above the Safe Drinking Water Act standard, while manganese concentrations in another were 

700 times above the health advisory for lifetime exposure.  Table ES-1 also shows that the 

contamination is widespread.  Arsenic has exceeded the federal drinking water standard in 17 

downgradient wells.  Boron, cobalt and sulfate have each exceeded health-based guidelines in 

30 or more downgradient TVA wells, while manganese has exceeded its guideline in 56 wells.   

The contamination is also persistent.  Table ES-2 summarizes a subset of wells where average 

concentrations of several coal ash pollutants exceeded federal health-based over the past five 

years.  Table ES-2 highlights the following pollutants: 

Arsenic has been linked to cancers of the skin, bladder, kidneys and other organs.  

Average concentrations exceeded the Safe Drinking Water Act Maximum Contaminant 

Level (MCL) of 10 micrograms per liter at five TVA plants: Allen, Bull Run, Colbert, 
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Cumberland Paradise, and John Sevier.   Three wells at the Colbert plant in Alabama had 

average arsenic concentrations of 48-69 ug/L, roughly five times the federal MCL.  Wells 

at the Allen and Bull Run plants in Tennessee were roughly three times the MCL. 

Boron may harm developing fetuses or contribute to testicular atrophy in male children, 

ǿƘƛŎƘ ƛǎ ǿƘȅ 9t!Ωǎ IŜŀƭǘƘ !ŘǾƛǎƻǊȅ ǊŜŎƻƳƳŜƴŘǎ ŀ Řŀƛƭȅ ƭƛƳƛǘ ƻŦ ƴƻ ƳƻǊŜ ǘƘŀƴ оΦл 

milligrams per liter of drinking water for young children.  Average boron concentrations 

have ŜȄŎŜŜŘŜŘ 9t!Ωǎ ǊŜŎƻƳƳŜƴŘŜŘ ƭƛƳƛǘ ƛƴ ǘƘƛǊǘȅ-two monitoring wells at nine TVA 

plants.  Average concentrations exceeded 10 mg/L, more than three times the health 

advisory, in one or more wells at the Bull Run, Cumberland, and John Sevier plants in 

Tennessee, the Paradise and Shawnee plants in Kentucky, and the Widows Creek plant 

in Alabama.   

Cobalt is associated with blood disease (polycythemia), heart disease, neurological 

symptoms, and reproductive toxicity.  The health-based screening level for cobalt, 4.7 

micrograms per liter, is based on studies showing polycythemia and reduced iodine 

uptake in humans.  Average cobalt concentrations in 25 downgradient wells at 9 TVA 

plants exceed this level. 

Manganese at high doses can cause neurological, developmental, and musculo-skeletal 

ƛƳǇŀƛǊƳŜƴǘǎΦ  9t!Ωǎ IŜŀƭǘƘ !ŘǾƛǎƻǊȅ ǊŜŎƻƳƳŜƴŘǎ ƭƛƳƛǘƛƴƎ ƭƛŦŜǘƛƳŜ ŜȄǇƻǎǳǊŜ ǘƻ ƴƻ ƳƻǊŜ 

than 0.3 milligrams per liter of drinking waterΦ  CƛŦǘȅ ǿŜƭƭǎ ŀǘ ǘŜƴ ƻŦ ¢±!Ωǎ ŜƭŜǾŜƴ Ǉƭŀƴǘǎ 

have average concentrations above this level.  Manganese levels averaged more than 

100 times the health advisory in one or more wells at the Kingston plant in Tennessee, 

the Shawnee and Paradise plants in Kentucky, and the Widows Creek plant in Alabama.    

Molybdenum has been linked to gout (painful inflammation of the joints).  EPA Health 

Advisories are design to limit lifetime exposure to 40 micrograms per liter, but six TVA 

sites report average molybdenum concentrations at least twice that level.  One well at 

the Shawnee site in Kentucky averaged 556 micrograms, or nearly 14 times the limit, 

ǿƘƛƭŜ ŀ ǎƛƴƎƭŜ ǎŀƳǇƭŜ ǘŀƪŜƴ ŦǊƻƳ ŀ ǿŜƭƭ ŀǘ ¢ŜƴƴŜǎǎŜŜΩǎ John Sevier plant showed 

molybdenum at 2,200 micrograms (no further samples were taken after that). 

Sulfate concentrations above 500 mg/L in drinking water can cause diarrhea, and the 

EPA established a drinking water advisory at this level to protect infants, who are more 

sensitive to water loss caused by diarrhea.  Average sulfate concentrations exceed this 

level in 27 downgradient wells at 8 TVA plants. 

Much of the contamination is slowly moving toward local rivers.  Although this reduces the 

immediate threat to local residents who drink groundwater, it is a small comfort; in these cases 
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the aquifers are rendered indefinitely unavailable for future residential use while local aquatic 

environments are forced to absorb an additional burden of bioaccumulative and toxic metals. 

5hbΩ¢ !{YΣ 5hbΩ¢ ¢9[[Υ  ahbL¢hwLbD D!t{Σ ahbL¢hwLbD {¢htt95 

While TVA has an extensive network of monitoring wells at some of its plants, it does not 

regularly collect data for some of the most important pollutants, including those most 

indicative of coal ash pollution.  For reasons unclear, TVA also chose to stop monitoring many 

contaminated wells, including ones measured under a voluntary program promoted by the 

industry trade association after the Kingston spill.  Table ES-3 summarizes instances in which 

TVA has reported evidence of contamination and either stopped measuring coal ash indicators 

or stopped monitoring wells altogether.  For example: 

¶ TVA has stopped monitoring many contaminated wells.  Wells P2 and P3 at the Allen 

plant in Tennessee showed unsafe levels of arsenic and manganese in 2008, but have 

not been monitored since then.  Another example is well 21 at the Gallatin plant in 

Tennessee, which showed consistently unsafe concentrations of cadmium, cobalt, 

manganese, mercury, and sulfate when TVA stopped sampling it in 2011.  TVA collected 

one round of sampling data from new impoundment wells at the Paradise plant in 

Kentucky in 2011, and despite finding unsafe concentrations of arsenic, boron, cobalt, 

manganese, and other pollutants, stopped monitoring seven of these wells.  Paradise 

well 10-фΣ ŀǘ ǘƘŜ ǎƛǘŜΩǎ ōƻǘǘƻƳ ŀǎƘ ǇƻƴŘǎΣ ƘŀŘ ōƻǊƻƴ ŀǘ ŦƛǾŜ ǘƛƳŜǎ ǘƘŜ /ƘƛƭŘ IŜŀƭǘƘ 

Advisory, cobalt at 80 times the Regional Screening Level, and manganese at 200 times 

the Lifetime Health Advisory when TVA stopped monitoring this well. 

 

¶ In the wells that TVA continues to monitor, it routinely fails to measure pollutants 

known to be associated with coal ash.  For example, TVA stopped measuring boron, 

chloride, manganese, molybdenum, strontium, sulfate, and TDS in the voluntary 

monitoring wells at most of its plants after one round of sampling in 2011.  TVA also 

frequently omits these pollutants from the wells that are monitored pursuant to state 

requirements.  For example, TVA did not measure these pollutants at the Bull Run plant 

in 2011 or 2012.  This is troubling for two reasons:  Not only are these pollutants 

associated with coal ash leachate, they have also been found at high concentrations in 

downgradient TVA wells.  Voluntary wells at Allen (TN), Johnsonville (TN), Paradise (KY), 

and Widows Creek (AL) all had high concentrations of boron and other pollutants when 

TVA stopped measuring these pollutants. 

 

¶ TVA is not monitoring all coal ash disposal areas.  This is particularly true of abandoned 

ash areas, including the abandoned ash pond at the Allen plant, the east/west dredge 
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cell at the Bull Run plantΣ ŀƴŘ ǘƘŜ ŀōŀƴŘƻƴŜŘ ά!ǊŜŀ !έ ŀǘ ǘƘŜ Johnsonville plant (all in 

Tennessee).   

TVA WARNED OF RISKS AT SOME SITES 

aŀƴȅ ƻŦ ¢±!Ωǎ ŀǎƘ ŘƛǎǇƻǎŀƭ ǳƴƛǘǎ ŀǊŜ ōǳƛƭǘ ƻǾŜǊ άƪŀǊǎǘέ ōŜŘǊƻŎƪΣ ǿƘƛŎƘ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ 

dissolved fractures and cavities.  TVA has long known that building on this kind of terrain 

creates the risk of sinkholes, which allow leachate mixed with solid waste to drain, unfiltered 

and unattenuated, into local groundwater and surface water.  For example, before building Ash 

Pond 4 at the Colbert plant in Alabama, TVA knew that άώǎϐǳŘŘŜƴ ŎƻƭƭŀǇǎŜ ƻŦ ŀ ǎƳŀƭƭ ǇƻǊǘƛƻƴ ƻŦ 

the soil layer overlying the cavernous limestone could occur.έ  As predicted, the pond bottom 

collapsed in 1984 and the pond had to be abandoned; this was one of several sinkholes at the 

Colbert site over the past 30 years.   

Karst has also created problems at Gallatin, where TVA built the active ash pond complex over 

more than 100 known sinkholes, and at Kingston, where TVA recently built a new gypsum 

disposal facility over an area with known sinkholes, allowing gypsum slurry to drain into the 

Clinch River just a few years after the massive dredge cell collapse at the same plant.  It was 

irresponsible for TVA to dispose of ash on karst when it knew of the risk involved, and it is 

particularly irresponsible to continue the practice after the risk has been repeatedly realized.    

 

STATE ACTION: TOO LITTLE, TOO LATE 

TVA has frequently abandoned old ash ponds with little or no oversight from the states.  For 

example, Tennessee still considers the abandoned ash pond at the Allen Fossil Plant to be 

exempt from solid waste laws because it has a Clean Water Act permit ς despite the fact that it 

has been inactive for over 20 years.  As a result, TVA does not monitor the groundwater around 

the abandoned pond and the public has no way of knowing whether the area poses a threat to 

local water resources.  The abandoned ash pond at the Gallatin plant, as described in this 

report, is leaching dangerously high concentrations of many pollutants into groundwater 

immediately connected to the Cumberland River. 

 

RECOMMENDATIONS 

TVA is currently in the process of phasing out its ash ponds and replacing them with landfills.  

This is a step in the right direction.  Unfortunately, the process is not scheduled to be complete 

until 2021, and there is no guarantee that it will be completed on schedule, if at all.  More 

importantly, the contamination caused by existing ponds and landfills has proven to be chronic 
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and persistent; without clean closure of these disposal areas, the threat to local aquifers and 

ecosystems will continue long into the future.  Finally, the data show that so-ŎŀƭƭŜŘ άŘǊȅ 

ƭŀƴŘŦƛƭƭǎέ ƘŀǾŜ ŀƭǎƻ ƭŜŀƪŜŘ ƛƴǘƻ ƎǊƻǳƴŘǿŀǘŜǊΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ǘƛƎƘǘŜǊ ǎǘŀƴŘŀǊŘǎ ŀǊŜ ƴŜŜŘŜŘ 

for any new landfills.   

In order to minimize ongoing degradation of groundwater aquifers, and to facilitate 

remediation, TVA should implement a fleet-wide groundwater protection plan.  As part of that 

plan, TVA should: 

1) Resume monitoring contaminated wells, including wells P2 and P3 at the Allen plant, 

wells around the Colbert coal yard drainage basin, well 93-2 at Cumberland, well 21 at 

Gallatin, wells around Area 1 at Johnsonville, and all ash pond wells at Paradise and 

Widows Creek.  TVA should also continue to monitor wells B6 and B8 at Johnsonville. 

2) Monitor the right contaminants.  Coal ash indicators including boron, chloride, 

manganese, sulfate, and TDS should be measured routinely and in every well. 

3) Contain the problem.  TVA should complete a full characterization of the ongoing 

impacts from coal ash disposal, including discharges to sensitive aquatic ecosystems, 

and immediately limit the contamination plumes. 

4) Develop a fleet-wide cleanup plan with opportunities for public review and comment.  

Every contaminated aquifer beneath TVA ash ponds and landfills should be returned to 

background condition in a reasonable amount of time. 

There are also steps that TVA can take outside of a groundwater protection plan.  As it begins 

the process of moving beyond wet ash disposal, TVA must close its ash ponds in a way that 

protects groundwater and surface water, and must make the closure process transparent and 

enforceable through proper solid waste permitting.  And for many reason, coal ash 

contamination among them, TVA should accelerate its planned transition away from coal and 

toward cleaner forms of energy.   

Last but not least, in order to ensure that TVA and other utilities bring their coal ash disposal 

practices into the modern age, EPA must finalize its coal ash disposal regulations, and in those 

regulations must require rigorous closure and post-closure requirements, clean-up 

requirements, and groundwater protections. 
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Table ES-1.  Summary of pollutants and wells with maximum concentrations above health-based 
guidelines between 2008 and 2013.1   

Pollutant 
Health-based 

guideline2 

Number of down-
gradient TVA wells 
exceeding guideline  

 

Maximum 
concentration 

Aluminum 16 mg/L 4 125 mg/L 

Antimony 6 ug/L 5 59 ug/L 

Arsenic 10 ug/L 17 135 ug/L 

Beryllium 4 ug/L 2  25 ug/L 

Boron 3 mg/L 35 38 mg/L 

Cadmium 5 ug/L 4 8 ug/L 

Cobalt 4.7 ug/L 35 370 ug/L 

Lead 15 ug/L 2 160 ug/L 

Lithium 31 ug/L 4 200 ug/L 

Manganese 0.3 mg/L 56 220 mg/L 

Mercury 2 ug/L 1 3 ug/L 

Molybdenum 40 ug/L 19 2,200 ug/L 

Nickel 100 ug/L 6  250 ug/L 

Selenium 50 ug/L 2 412 ug/L 

Strontium 9.3 mg/L 1 10 mg/L 

Sulfate 500 mg/L 31 6,300 mg/L 

Vanadium 63 ug/L 2 200 ug/L 

 

  

                                                 
1
 For the purposes of this table, wells were not counted if boron was consistently below 1 mg/L and sulfate was 

consistently below 150 mg/L, and pollutants were not counted as exceedances if the mean concentration for that 
well was below the mean concentration for the relevant upgradient well (see section 13 for more detail).  A full 
presentation of this analysis is shown in Table 13-3 of this report. 
2
 See Table 1-1 in the Introduction for a detailed explanation of these values. 
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Table ES-2.  Summary of groundwater wells in which 2008-2013 average concentrations of selected 

pollutants exceeded health-based guidelines.3  Table shows mean or range of means for each well or set 

of wells. 

Pollutant 
Arsenic 
(ug/L) 

Boron 
(mg/L) 

Cobalt 
(ug/L) 

Manga-
nese 

 (ug/L) 

Molybd-
enum 
(ug/L) 

Sulfate 
(mg/L) 

Health-based guideline 10 3 4.7 0.3 40 500 

Allen 
# wells 1      

Mean(s) 28.4      

Bull Run 
# wells 1 2 2 2 2 4 

Mean(s) 27.5 3.6 - 15.3 10.3 - 49.1 6.7 - 9.7 76 - 605 745 - 1786 

Colbert 
# wells 3 3 1 4 7  

Mean(s) 47.8 - 68.8 3.3 - 4.4 10.0 0.4 - 1.2 45 - 160  

Cumberland 
# wells 1 4 4 6 1 2 

Mean(s) 11.6 5.6 - 34.9 5.1 - 140 1.2 - 16.5 469 776 - 1313 

Gallatin 
# wells  4 4 5  5 

Mean(s)  3.5 - 5.7 14.7 - 197 0.4 - 20.2  893 - 4088 

John Sevier 
# wells  2  3 1 3 

Mean(s)  5.0 - 13.3  2.6 - 4.1 2200 835 - 1337 

Johnsonville 
# wells  5 4 6  3 

Mean(s)  3.5 - 9.9 16.0 - 52.3 1.1 - 20.0  780 - 1028 

Kingston 
# wells   2 5  1 

Mean(s)   7.2 - 95.9 1.0 - 176  2967 

Paradise 
# wells 1 4 5 6  4 

Mean(s) 18.0 3.2 - 24 5.9 - 370 1.4 - 61.0  590 - 1900 

Shawnee 
# wells  7 2 8 1 2 

Mean(s)  5.0 - 19.8 11.1 - 35.2 0.9 - 66.4 559 
1061 - 
1230 

Widows Creek 
# wells  1 1 5  3 

Mean(s)  13.0 20.4 1.2 - 32.0  550 - 1100 

 

  

                                                 
3
 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based 

guidelines), was limited to wells in which half or more of available sample results exceeded health-based 
guidelines, and was limited to wells likely to be affected by coal asƘ όǎŜŜ ΨǊŜǎǘǊƛŎǘŜŘ ŀƴŀƭȅǎƛǎΩ ŘŜǎŎǊƛǇǘƛƻƴ ƛƴ ǘƘŜ ǘŜȄǘ 
of the report).  A full presentation of this analysis is shown in Table 13-4 of this report. 
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Table ES-3 (page 1 of 2):  Wells and pollutants dropped from monitoring network despite evidence of 
contamination. 

Site Wells Groundwater quality issues Monitoring gaps 

Allen P2 and P3 Unsafe levels of arsenic and 
manganese in 2004-2008.  
 

Not monitored since 2008 

Bull Run Wells 10-51 
and 10-52 

Arsenic 22-31 ug/L in well 10-52 
during 2011-2013; manganese 
exceeded LHA in both wells in 2011  

Coal ash indicators not measured 
since first round of sampling in 
2011 

 Well S Insufficient data This well was installed in 2011, 
but coal ash indicators were 
never measured 

Colbert Wells around 
coal yard 
drainage 
basin 

Very high aluminum, cadmium, 
manganese (up to 99 mg/L) and 
sulfate in the 1980s-1990s (see 
Colbert chapter) 

Abandoned in 1999 

Cumberland  Well 93-2 High arsenic, boron (up to 38 mg/L), 
cobalt, manganese (3-5 mg/L), 
molybdenum, and sulfate during 
2009-2011. 

¢±! άǊŜǇƭŀŎŜŘέ ǘƘƛǎ ǿŜƭƭ ǿƛǘƘ ŀ 
new well, 93-2R, screened in a 
different geologic layer (see 
Cumberland chapter) 

 Wells 10-1 
and 10-2 

High cobalt (up to 150 ug/L) and 
manganese (up to 17 mg/L). 
 

Coal ash indicators not measured 
since 2011. 

Gallatin Well 21 Very high cobalt (up to 330 ug/L) 
and manganese (up to 18 mg/L); 
unsafe levels of cadmium, mercury, 
nickel, strontium and sulfate 
 

Not monitored since 2011. This 
well may be affected by sources 
of pollution other than coal ash 
(see Gallatin chapter) 

 Wells 19R, 20, 
and 26 

Very high cobalt downgradient of 
abandoned ash pond 

TDEC suspended cobalt 
monitoring and reporting 
requirements in 2011 

John Sevier  Wells 10-36 
and 10-37 

Unsafe levels of manganese; no 
molybdenum data 

Coal ash indicators not measured 
since first round of sampling in 
2011 
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Table ES-3 (page 2 of 2):  Wells and pollutants dropped from monitoring network despite evidence of 
contaminations. 

Site Wells Groundwater quality issues Monitoring gaps 

Johnsonville  Six wells 
around Area 1 

Very high concentrations of many 
pollutants in the 1990s (see 
Johnsonville chapter) 
 

Not monitored since 1994 

 Areas 2 & 3 
(ash island) 

High boron (up to 6.3 mg/L) and 
manganese (up to 20 mg/L) in 2011, 
unsafe levels of other pollutants 
 

Coal ash indicators not 
measured since first round of 
sampling in 2011 

 Wells B6 and 
B8 

Very high boron (up to 12 mg/L), 
cobalt, manganese, and sulfate (see 
Johnsonville chapter) 

TDEC and TVA agreed to stop 
monitoring these wells4 

Paradise Wells 10-1 and 
10-2 (scrubber 
sludge pond) 

Very high boron (11-24 mg/L); 
unsafe levels of cobalt, manganese, 
and sulfate 

Coal ash indicators not 
measured since first round of 
sampling in 2011 

 Wells 10-3 
through 10-9 
(ash ponds) 

Very high cobalt (370 ug/L) and 
manganese (61 mg/L) in well 10-9, 
high arsenic, boron, cobalt and 
other pollutants in other wells 

All seven wells were sampled 
once, in June 2011, but not 
since then 

Widows 
Creek 

Wells 10-48 
through 10-52 

Unsafe levels of boron, manganese, 
and sulfate 

Coal ash indicators not 
measured since first sample 
date in 2011; wells 10-48 
through 10-52 not sampled at 
all since 2011 

 

 

 

  

                                                 
4
 TVA and TDEC agreed to abandon contaminated wells B6 and B8 in 2012 on the grounds that these wells may be 

showing the effect of the natural shale bedrock.  Since then, a new upgradient shale-screened well has been 
installed and shows much lower naturally occurring concentrations.  It is not clear whether TVA and TDEC are still 
planning to abandon these wells (see Johnsonville chapter). 
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1  Introduction 

The Tennessee Valley Authority (TVA) operates eleven coal plants in Alabama, Kentucky, and 

Tennessee.  These plants create a range of environmental impacts, including greenhouse gas 

emissions, local air pollution, water pollution, and in some cases physical destruction of homes, 

infrastructure, and ecosystems, as happened with the collapse of the coal ash dredge cell at 

¢±!Ωǎ YƛƴƎǎǘƻƴ ǇƭŀƴǘΦ  ¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƴǘŜƎǊƛǘȅ tǊƻƧŜŎǘ ŀƴŘ ƻǘƘŜǊ ƎǊƻǳǇǎ ƘŀǾŜ ǿǊƛǘǘŜƴ ŀōƻǳǘ 

¢±!Ωǎ ƎŜƴŜǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ǎŜǾŜǊŀƭ ǘƛƳŜǎΦ5  This report will focus more narrowly on 

recent groundwater monitoring data from the TVA coal plants.  The data discussed in this 

ǊŜǇƻǊǘ ŎƭŜŀǊƭȅ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ŀǊƻǳƴŘ ¢±!Ωǎ ŀǎƘ ŘƛǎǇƻǎŀƭ ŀǊŜŀǎ ƛǎ ǳƴǎŀŦŜ ǘƻ ŘǊƛƴƪΦ  

This does not always mean that there are legal violations, however.  In many cases existing 

state regulations do not address the most prevalent pollutants, like boron and manganese. 

Where pollutants do exceed regulatory thresholds, state regulations typically provide for 

extended monitoring, allowing the contamination to continue unabated.  In many cases, TVA 

and the states simply fail to measure the pollutants that they should expect to be present, 

avoiding the problem altogether.  This report will therefore emphasize gaps in the monitoring 

networks and groundwater quality database, and identify ways in which known groundwater 

contamination has failed to trigger regulatory responses. 

1.1 Background  

Some of the source material, technical concepts, and terminology used in this report are 

described here for ease of reading:  

¶ Units of measurement.  The concentration of a chemical in water is usually described as 

the mass of that chemical per volume of water; units are typically either milligrams per 

ƭƛǘŜǊ όƳƎκ[ύ ƻǊ ƳƛŎǊƻƎǊŀƳǎ ǇŜǊ ƭƛǘŜǊ ό˃Ǝκ[ύΦ  hƴŜ ƳƎκ[ ƛǎ Ŝǉǳŀƭ ǘƻ мΣллл ǳg/L.  Chemicals 

that exist at relatively high concentrations, like chlorides, are easier to report in units of 

mg/L.  Chemicals found at lower concentrations, like arsenic, are easier to report using 

units of ug/L.  Alternatively, some people report concentrations as the mass of a 

ŎƘŜƳƛŎŀƭ ǇŜǊ Ƴŀǎǎ ƻŦ ǿŀǘŜǊΣ ǳǎǳŀƭƭȅ ƛƴ ǳƴƛǘǎ ƻŦ άǇŀǊǘǎ ǇŜǊ Ƴƛƭƭƛƻƴέ όǇǇƳύ ƻǊ άǇŀǊǘǎ ǇŜǊ 

ōƛƭƭƛƻƴέ όǇǇōύΦ  {ƛƴŎŜ ŀ ƭƛǘŜǊ ƻŦ fresh water weighs 1 kg, one ppm is equal to one mg/L, 

and one ppb is equal to one ug/L. 

¶ Aquifers and wells.  Aquifers are permeable layers of soil or bedrock that contain 

groundwater.  In many cases the TVA plants have two or more discreet aquifers beneath 

                                                 
5
 See, e.g., EIP, OUTSIDE THE LAW: RESTORING ACCOUNTABILITY TO THE TENNESSEE VALLEY AUTHORITY (Dec. 2009); EIP and 

Earthjustice, OUT OF CONTROL: MOUNTING DAMAGES FROM COAL ASH WASTE SITES (Feb. 24, 2010); EIP, Earthjustice, and 
the Sierra Club, IN HARMΩS WAY: LACK OF FEDERAL COAL ASH REGULATIONS ENDANGERS AMERICANS AND THEIR ENVIRONMENT 
(Aug. 26, 2010); EIP, RISKY BUSINESS: COAL ASH THREATENS AMERICAΩS GROUNDWATER RESOURCES AT 19 MORE SITES (Dec. 12, 
2011).  
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them, either in artificial fill, in alluvial deposits, or in the bedrock.  Wells are often drilled 

through ƻƴŜ ƻǊ ƳƻǊŜ ŀǉǳƛŦŜǊǎΣ ōǳǘ ǘƘŜ ƻǇŜƴ ǇŀǊǘ ƻŦ ǘƘŜ ǿŜƭƭΣ ƻǊ ǘƘŜ άǎŎǊŜŜƴΣέ Ŏŀƴ ōŜ 

ǊŜǎǘǊƛŎǘŜŘ ǘƻ ŀ ǎǇŜŎƛŦƛŎ ŘŜǇǘƘΦ  ! ǿŜƭƭ άǎŎǊŜŜƴŜŘέ ƛƴ ŀ ƎƛǾŜƴ ŀǉǳƛŦŜǊ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ 

drawing water from that aquifer. 

¶ Background or upgradient wells.  Most groundwater analyses compare wells that may 

be contaminated to wells from the same aquifer that are expected to be unaffected by 

coal ash.  These ǿŜƭƭǎ ŀǊŜ ƻŦǘŜƴ ŘŜǎŎǊƛōŜŘ ŀǎ άōŀŎƪƎǊƻǳƴŘέ ǿŜƭƭǎΦ  Lƴ ǎƻƳŜ ŎŀǎŜǎΣ ǿŜƭƭǎ 

are selected based on the assumed direction of groundwater flow:  Wells may be 

downgradient (picture downstream or downhill) of an ash disposal area, and impacted 

or threatened by contamination, or they may be upgradient, and theoretically drawing 

from groundwater that has not yet encountered the disposal area.  However, some 

wells described as upgradient based on location can be affected by coal ash 

contamination because of the mounding of the water table beneath the disposal areas.  

These wells should not be considered background wells.   

¶ Groundwater mounding.  When water from permeable ash disposal areas percolates 

ƛƴǘƻ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ǎƻƛƭΣ ƛǘ Ŏŀƴ ŀŦŦŜŎǘ ƎǊƻǳƴŘǿŀǘŜǊ Ŧƭƻǿ ōȅ ŎǊŜŀǘƛƴƎ ŀ άƳƻǳƴŘΣέ ƻǊ ƭƻŎŀƭ 

elevation, in the water table.6  In these situations, the groundwater will often exhibit 

radial flow, meaning that the groundwater moves away from the disposal areas in all 

directions.  We know that mounding is occurring at some areas (Ash Pond 4 at Colbert, 

for example), and it may be occurring at others areas.  Where a groundwater mound 

exists, a well that appears to be located upgradient, especially if it is immediately 

adjacent to a disposal area, may in fact be contaminated by the coal ash disposal area. 

¶ Karst geology.  Many of the TVA plants are located over soluble limestone bedrock.  

When this kind of bedrock becomes weathered by water, leaving dissolved spaces 

ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎƻƭƛŘ ƳŀǘǊƛȄΣ ƛǘ ƛǎ ƪƴƻǿƴ ŀǎ άƪŀǊǎǘΦέ  ¢ƘŜ ¦Φ{Φ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅ ŘŜǎŎǊƛōŜǎ 

ƪŀǊǎǘ ŀǎ άŜȄǘǊŜƳŜƭȅ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŎƻƴǘŀƳƛƴŀǘƛƻƴέ ŘǳŜ ǘƻ άǎǇǊƛƴƎǎΣ ŎŀǾŜǎΣ ώŀƴŘϐ 

ǎƛƴƪƘƻƭŜǎΦέ7  The consequences of sinkhole formation can be serious.  For example, as 

described in this report, a 2010 sinkhole in the gypsum disposal area at the Kingston 

Fossil Plant allowed gypsum waste with high concentrations of selenium (measured at 

up to 412 ug/L in groundwater wells) to drain into the already-fragile Clinch River.8  This 

ǿŀǎ ƻƴŜ ƻŦ ŜƭŜǾŜƴ ƪƴƻǿƴ άŘǊƻǇƻǳǘǎέ ƛƴ ǘƘŜ YƛƴƎǎǘƻƴ ƎȅǇǎǳƳ ŘƛǎǇƻǎŀƭ ŀǊŜŀΦ9   

                                                 
6
 See, e.g., TVA, Gallatin Fossil Plant Ash Impoundment Groundwater Monitoring Report όWŀƴΦ нлмоύ όά¢ƘŜ ǘǊǳŜ 

flows from the facility would be expected to radiate out laterally from each side of the ash pond, since impounded 
waters would likely mound up over ambient water leǾŜƭǎΦέύΦ 
7
 U.S. Geological Survey, What is Karst?, http://water.usgs.gov/ogw/karst/pages/whatiskarst.  

8
 See, e.g., TVA, Kingston Fossil Plant ς Gyspum Disposal Area ς Groundwater Quality Assessment Plan (May 6, 

2011).  
9
 Id. 

http://water.usgs.gov/ogw/karst/pages/whatiskarst
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¶ Coal ash indicatorsΦ  ¢ƘŜ ¦Φ{Φ 9t!Ωǎ ǇǊƻǇƻǎŜŘ ǊŜƎǳƭŀǘƛƻƴ ŦƻǊ ŘƛǎǇƻǎŀƭ ƻŦ Ŏƻŀƭ ŀǎƘ ǎŜǘǎ ƻǳǘ 

pollutants that might serve as early indicators of coal ash pollution during detection 

monitoring.  These include boron, chloride, sulfate, and Total Dissolved Solids (TDS).10  

The proposed EPA rule also includes a larger list of pollutants to be monitored in 

άŀǎǎŜǎǎƳŜƴǘ ƳƻƴƛǘƻǊƛƴƎέ ƻnce the early indicators show a problem.  The assessment 

monitoring list includes most of the metals discussed in this report (e.g., arsenic, 

manganese, and selenium).11  Like EPA, TVA has also recognized that aluminum, arsenic, 

boron, manganese, strontium, sulfate, and TDS are useful coal ash indicators.12  These 

pollutants, and in particular boron, manganese, and sulfate, are regularly elevated 

relative to upgradient or background wells at TVA plants, and frequently much higher 

than health-based advisories.  Figures 1-1 ς 1-3 below depict a typical set of data, in this 

case for the abandoned ash pond at the Gallatin plant.     

Figure 1-1:  Boron concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin Fossil 
Plant.  Hollow data points are nondetects. 

 

                                                 
10

 See U.S. EPA co-proposed Subtitle D coal ash regulations, 75 Fed. Reg. 35128, 35253 (June 21, 2010).   
11

 Id. The full list includes aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chloride, chromium, 
copper, fluoride, iron, lead, manganese, mercury, molybdenum, pH, selenium, sulfate, thallium, and TDS. 
12

 See, e.g., TVA, Colbert Fossil Plant Groundwater AssessmentΣ рм όhŎǘΦ мффпύ όǎǘŀǘƛƴƎ ǘƘŀǘ άǇIΣ ǎǳƭŦŀǘŜΣ ŀƴŘ ¢5{ 
are considered to be indicators of coal ŀǎƘ ƭŜŀŎƘŀǘŜ ƛƴ ƎǊƻǳƴŘǿŀǘŜǊέ ŀƴŘ ǘƘŀǘ ŀƭǳƳƛƴǳƳΣ ƳŀƴƎŀƴŜǎŜ ŀƴŘ ƛǊƻƴ Ŏŀƴ 
be associated with ash leachate); id. at 52 (stating that boron, molybdenum, and strontium are often considered to 
be indicators of ash leachate); TVA, Groundwater Monitoring Report ς Allen Fossil Plant, at 2 (Aug. 22, 2008) 
όƛŘŜƴǘƛŦȅƛƴƎ ŀǊǎŜƴƛŎΣ ōƻǊƻƴΣ ŀƴŘ ǎǳƭŦŀǘŜ ŀǎ άŀǎƘ ƭŜŀŎƘŀǘŜ ƛƴŘƛŎŀǘƻǊǎέύΦ  
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Figure 1-2:  Manganese concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin 
Fossil Plant. Hollow data points are nondetects. 

 

Figure 1-3:  Sulfate concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin Fossil 
Plant. Hollow data points are nondetects. 
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¶ Groundwater standards.  State and federal agencies use a variety of standards to 

evaluate groundwater quality data.  Some are health-based, while others are based on 

statistical assessments of historical data from a site:   

o Maximum Contaminant Levels (MCLs) are federal, legally enforceable limits on 

pollutants in public water supplies.13  These are the criteria most commonly used 

by state agencies to evaluate groundwater quality.  There are at least two 

problems with using MCLs.  First, the U.S. EPA has not derived MCLs for several 

of the pollutants associated with coal ash, including boron, cobalt, and 

manganese.  Second, MCLs are not purely health-based.  Instead they are set as 

close to health-based goals as feasible after considering treatment technology 

and cost.14  The MCL for arsenic, for example (10 ug/L), was set at a level 

deemed to be feasible for water treatment facilities.15  A purely health-based 

value would be much lower.16 

o Secondary MCLs (SMCLs).  The U.S. EPA has derived SMCLs for a short list of 

pollutants, including sulfate and manganese, based on aesthetic endpoints like 

odor, taste, or color.  These pollutants may also have other, health-based 

standards. 

o Health Advisories (DWAs, LHAs, and CHAs).  The U.S. EPA also publishes 

unenforceable recommendations for drinking water quality in the form of Health 

Advisories.17  These are set at levels that are not expected to cause adverse non-

cancer health effects generally (Drinking Water Advisories), in adults exposed 

over a lifetime (Lifetime Health Advisories), or in children exposed for 1-10 days 

(Child Health Advisories). 

o Regional Screening Levels (RSLs).  Regional Screening Levels are purely health-

based guidelines jointly published by three EPA regions to assist in the 

investigation of potential superfund sites.18  These numbers are updated more 

often than MCLs and Health Advisories.  RSLs cover a range of exposure routes; 

this report uses the RSLs for tapwater. 

                                                 
13

 See U.S. EPA, National Primary Drinking Water Regulations, 
http://www.epa.gov/safewater/consumer/pdf/mcl.pdf.  
14

 Id. 
15

 U.S. EPA, National Primary Drinking Water Regulations; Arsenic and Clarifications to Compliance and New Source 
Contaminants Monitoring, 66 FR 6976. 
16

 Since arsenic is a carcinogen, the Maximum Contaminant Level Goal is zero.  The Regional Screening Level for 
arsenic, which assumes some level of acceptable risk, is 0.045 ug/L. 
17

 See U.S. EPA, 2012 Edition of the Drinking Water Standards and Health Advisories (Apr. 2012), 
http://water.epa.gov/action/advisories/drinking/upload/dwstandards2012.pdf.  
18

 See ¦Φ{Φ 9t!Σ wŜƎƛƻƴŀƭ {ŎǊŜŜƴƛƴƎ ¢ŀōƭŜǎ ¦ǎŜǊΩǎ DǳƛŘŜ όaŀȅ нлмоύΣ 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm.  

http://www.epa.gov/safewater/consumer/pdf/mcl.pdf
http://water.epa.gov/action/advisories/drinking/upload/dwstandards2012.pdf
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm
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o Upper Prediction Limits (UPLs).  States sometimes establish site-specific 

groundwater standards based on a statistical analysis of local groundwater data.  

Lƴ ǘƘƛǎ ǿŀȅ ǎǘŀǘŜǎ Ŏŀƴ ŜǎǘŀōƭƛǎƘ ŀ ΨƴƻǊƳŀƭΩ ǊŀƴƎŜ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ŎƘŜƳƛǎǘǊȅΣ 

making it possible to identify any changes over time, regardless of the health 

implications.  If a state is interested in analyzing how groundwater quality in 

each well changes over time, it will use historical data from each well to set the 

UPL, often at the 95th percentile of the data from a 2-year period.  These are 

known as intrawell UPLs.  If a state is instead interested in whether groundwater 

in some wells differs from normal groundwater quality for a site, it will derive 

the UPL from data for a reference, unaffected well; these are known as interwell 

UPLs.  

1.2  Methods 

Sources of information. We chose to focus on recent groundwater data in order to characterize 

ongoing groundwater quality issues.  The exact range of dates varies by site due to differences 

in data availability, but this report generally focuses on the past four years (2009-present).  The 

data in the report were drawn from several sources.   

¶ The largest source of data is the reports that TVA submits to the three state agencies 

ƻǾŜǊǎŜŜƛƴƎ ¢±!Ωǎ coal plants: The Alabama Department of Environmental Management 

(ADEM), the Kentucky Department for Environmental Protection (KDEP), and the 

Tennessee Department of Environmental Conservation (TDEC).  EIP requested these 

reports, and the laboratory data that they were based on, from TVA through Freedom of 

Information Act (FOIA) requests.  We assume that TVA is not generating more data than 

it provided.   

¶ ! ǎŜŎƻƴŘ ǎƻǳǊŎŜ ƻŦ Řŀǘŀ ƛǎ ¢±!Ωǎ ǾƻƭǳƴǘŀǊȅ ƳƻƴƛǘƻǊƛƴƎ ŀǊƻǳƴŘ ƛǘǎ ŀǎƘ ƛƳǇƻǳƴŘƳŜƴǘǎΦ  

TVA began collecting these data in 2011 as part of a voluntary agreement through an 

industry association known as the Utility Solid Waste Activities Group (USWAG); 19 these 

Řŀǘŀ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƻǳǊ ǊŜǇƻǊǘ ŀǎ ά¦{²!D ŘŀǘŀΦέ  ¢±! ǳǎŜǎ ǎƻƳŜ ǿŜƭƭǎ ŦƻǊ ōƻǘƘ ǎǘŀǘŜ-

required reporting and USWAG voluntary monitoring, but in most cases the USWAG 

wells were installed exclusively for the voluntary program.  The USWAG wells are 

generally sampled for a smaller subset of pollutants than the state-required wells.  EIP 

obtained these data from TVA through FOIA requests. 

¶ EIP also consulted a series of detailed geotechnical investigations conducted for TVA by 

Stantec Consulting Services in 2009 and 2010; these reports included helpful surveys of 

                                                 
19

 TVA Office of the Inspector General, LƴǎǇŜŎǘƛƻƴ wŜǇƻǊǘΥ ¢±!Ωǎ DǊƻǳƴŘǿŀǘŜǊ aƻƴƛǘƻǊƛƴƎ ŀǘ /ƻŀƭ /ƻƳōǳǎǘƛƻƴ 
Products Disposal Areas, 12-13 (June 21, 2011).  
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historical ash management practices at each site and identified some ongoing issues 

with seepage and structural stability.   

¶ Finally, although this report is focused on current groundwater quality issues, we 

referred to historical documents for each site to help us identify legacy contamination 

that is no longer being monitored.  

Pollutants discussed in this report.  TVA measures different sets of pollutants at every coal 

plant.  We chose to present these data in a uniform way using an inclusive list of pollutants.  

The list (and format) shown in Table 1 is used throughout the report.  This is not, however, an 

exhaustive list.  For example, some wells have been monitored for parameters like chemical 

oxygen demand, iron, magnesium, and pH.  The pollutants discussed in this report include 

those that were most often measured at most of the TVA plants.  As described above, several of 

these, including boron, manganese, and sulfate, serve as useful indicators of coal ash 

contamination.  Our list also includes lithium; although this is only actively measured at Colbert, 

TVA has identified it as another possible coal ash leachate indicator.20    

Each of these pollutants is associated with multiple health and environmental impacts.  The 

human health effects have been most thoroughly researched, and are summarized in Table 1-1.  

More detailed information on each pollutant can be found in the Environmental Protection 

!ƎŜƴŎȅΩǎ LƴǘŜƎǊŀǘŜŘ wƛǎƪ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ (IRIS),21 support documents for Provisional Peer-

Reviewed Toxicity Values,22 and other support documents,23 and in Toxicological Profiles 

published by the Agency for Toxic Substances and Disease Registry (ATSDR).24   

Comparison values used in this report.  Choosing a set of benchmark values for evaluating 

groundwater data is a difficult process.  Each candidate set of criteria answers a different 

question.  MCLs generally indicate whether groundwater is safe to drink.  More precisely, MCLs 

indicate whether groundwater meets standards set for municipal drinking water, and only for 

certain chemicals.  Drinking water advisories and RSLs also indicate whether groundwater is 

safe to drink, and they cover most of the chemicals associated with coal ash, but they are not 

widely used as groundwater protection standards.  Interwell UPLs indicate whether 

groundwater in a downgradient well is significantly different from background groundwater for 

a site.  Intrawell UPLs indicate whether groundwater quality in a well has changed over time.  

The state agencies overseeing TVA operations have used a combination of the above, and not in 

a very coherent or helpful way (see discussion section of this report).   

                                                 
20

 See TVA, An Evaluation of the Impacts of the Gallatin Fly Ash Pond to Groundwater Resources, 13 (Aug. 1989) 
(naming lithium and boron as good coal ash leachate indicators). 
21

 http://www.epa.gov/IRIS/.  
22

 http://hhpprtv.ornl.gov/quickview/pprtv_papers.php.  
23

 http://water.epa.gov/drink/standards/hascience.cfm.  
24

 http://www.atsdr.cdc.gov/toxprofiles/index.asp.  

http://www.epa.gov/IRIS/
http://hhpprtv.ornl.gov/quickview/pprtv_papers.php
http://water.epa.gov/drink/standards/hascience.cfm
http://www.atsdr.cdc.gov/toxprofiles/index.asp
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Although the question of whether downgradient groundwater quality is different from 

background is significant, we chose not to emphasize site-specific statistical analyses for three 

reasons:  First, we wanted a uniform set of criteria against which to compare all eleven TVA 

plants; second, TVA only compiles statistics for some pollutants at some plants, rarely including 

key coal ash indicators; finally, not every designated background or upgradient well is 

necessarily representative of background conditions, especially in locations where groundwater 

mounding has caused radial flow away from ash disposal areas.   

This report therefore uses health-based criteria as benchmarks.  We began by identifying MCLs, 

the most widely-used, peer-reviewed values available.  For pollutants without MCLs, we next 

ǘǳǊƴŜŘ ǘƻ 9t!Ωǎ ƘŜŀƭǘƘ-based advisories.  These were available for boron, manganese, 

molybdenum, nickel, silver, sulfate, and zinc.  For pollutants without MCLs or drinking water 

advisories, including aluminum, cobalt, lithium, strontium, and vanadium, we used RSLs.  

Finally, for the remaining pollutants (chloride and TDS) we used Secondary MCLs.  The full set of 

health-based criteria used in this report is shown in Table 1-1. 

There a few caveats regarding this list:   

¶ First, the list is not purely health-based.  As described above, some of the MCLs are set 

at levels that may be unsafe to drink.  Moreover, the cumulative effect of multiple 

pollutants, including carcinogens and neurotoxins, is not captured by chemical-by-

chemical analyses.  So it would be incorrect to say that groundwater below all of the 

ŎǊƛǘŜǊƛŀ ƛǎ ΨǎŀŦŜΦΩ  hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ƛǘ ƛǎ ŎƭŜŀǊ ǘƘŀǘ ƎǊƻǳƴŘǿŀǘŜǊ ŜȄŎŜŜŘƛƴƎ ŀƴȅ ƻŦ ǘƘŜ 

criteria, other than those for chloride and TDS, is unsafe.   

¶ Second, water below the criteria may still be unusable, as judged against U.S. EPA 

Secondary MCLs.  The SMCLs for aluminum, copper, fluoride, manganese, and sulfate, 

based on aesthetic effects like taste, odor, and color, are all lower than the health-based 

criteria used in our report.  Some of the groundwater near the TVA sites may therefore 

taste or smell bad, or stain sinks and clothing, without being flagged in this report as 

exceeding any criteria. 

¶ CƛƴŀƭƭȅΣ ŘŜǎǇƛǘŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƳǳŎƘ ƻŦ ǘƘŜ ŎƻƴǘŀƳƛƴŀǘŜŘ ƎǊƻǳƴŘǿŀǘŜǊ ǳƴŘŜǊ ¢±!Ωǎ Ŏƻŀƭ 

plants ends up in local rivers and streams, there are no readily useful criteria against 

which to evaluate this risk.25  This may be the single largest unaddressed issue in the 

ƪƴƻǿƭŜŘƎŜ ōŀǎŜ ǊŜƎŀǊŘƛƴƎ ¢±!Ωǎ ƎǊƻǳƴŘǿŀǘŜǊ ƛƳǇŀŎǘǎΦ  

 

                                                 
25

 Although there are ecological criteria for surface water, including U.S. Department of Energy Preliminary 
Remediation Goals for Ecological Endpoints (Aug. 1997), the fate and transport of pollutants through groundwater 
to surface water must be modeled before these criteria can be applied.  TVA has not, to our knowledge, done this. 
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1.3 Structure of the report 

The remainder of the report includes eleven sections describing each of the eleven coal plants.  

Each section includes a brief description of the plant and its ash disposal history, a description 

of the groundwater monitoring network, a discussion of monitoring results from recent years, 

and a summary of data gaps and, where applicable, instances where available data indicate that 

the states have failed to address a known problem.  Each section also includes a map of the 

disposal areas and wells.  We did not find comprehensive maps for any of the eleven sites, so 

we generated our own maps using multiple sources of information.  The locations of disposal 

areas and wells are roughly accurate, but not precise.   

Finally, each section includes a summary of the groundwater data in tabular form following the 

format shown in Table 1-1 below.  5ŀǘŀ ǊŜǇƻǊǘŜŘ ŀǎ άғȄέ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘly below detection at 

the given detection limit.  Where multiple detection limits have been reported, the highest 

detection limit is shown.  Ranges reflect minimum and maximum concentrations over given 

periods of time.  A highlighted row indicates that a pollutant exceeded its criterion one or more 

of the sampling dates.  Chloride and TDS, with criteria that are not health-based, are not 

highlighted when they exceed their respective criteria. Data are presented as a range of values 

for each pollutant, and rows are highlighted where pollutants exceeds their respective health-

based criteria.26  

The report concludes with a discussion of the overall state of groundwater, and groundwater 

monitoring, at the eleven TVA sites. 

  

                                                 
26

 Since the chloride and TDS criteria are not health-based, these rows are never highlighted.  
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Table 1-1:  Pollutants and health-based27 criteria used in this report 

Chemical Principal Health Effects28 Criterion value Criterion type 

Aluminum Neurotoxicity 16,000 ug/L Regional Screening Level 

Antimony Reduced lifespan 6 ug/L MCL 

Arsenic Cancer 10 ug/L MCL 

Barium Kidney toxicity 2,000 ug/L MCL 

Beryllium Intestinal toxicity 4 ug/L MCL 

Boron Developmental and testicular toxicity 3,000 ug/L Child Health Advisory 

Cadmium Kidney disease 5 ug/L MCL 

Chloride  250 mg/L Secondary MCL 

Chromium  Blood disease / cancer29 100 ug/L MCL 

Cobalt Blood disease 4.7 ug/L Regional Screening Level 

Copper Gastrointestinal symptoms 1,300 ug/L  Action Level30 

Fluoride Adverse changes in bones and teeth 4,000 ug/L MCL 

Lead Neurotoxicity; Probable carcinogen 15 ug/L Action Level30 

Lithium Various and uncertain 31 ug/L Regional Screening Level 

Manganese Neurotoxicity 300 ug/L Lifetime Health Advisory 

Mercury Neurotoxicity 2 ug/L MCL 

Molybdenum Gout-like symptoms 40 ug/L Lifetime Health Advisory 

Nickel Reduced body weight 100 ug/L Lifetime Health Advisory 

Nitrate Blue baby syndrome 10,000 ug/L MCL 

Selenium Hair and nail loss 50 ug/L MCL 

Silver Skin discoloration 100 ug/L Lifetime Health Advisory 

Strontium Bone toxicity 9,300 ug/L Regional Screening Level 

Sulfate Diarrhea 500 mg/L Drinking Water Advisory 

TDS  500 mg/L Secondary MCL 

Thallium Neurotoxicity and hair loss 2 ug/L MCL 

Vanadium Various and uncertain 63 ug/L Regional Screening Level 

Zinc Changes in blood chemistry 2,000 ug/L Lifetime Health Advisory 

                                                 
27

 The Secondary MCLs for chloride and TDS are not health-based, but are instead based on aesthetic effects.  
These are both indicators of coal ash pollution, however, and are therefore tabulated with the other pollutants. 
28

 The effects listed here are those used to establish chronic oral exposure guidelines and advisories. 
29

 See California EPA, Public Health Goal for Hexavalent Chromium in Drinking Water (July 2011), 
http://www.oehha.ca.gov/water/phg/pdf/Cr6PHG072911.pdf.  
30

 ¦Φ{Φ 9t! ά!Ŏǘƛƻƴ [ŜǾŜƭǎέ ŦƻǊ ŎƻǇǇŜǊ ŀƴŘ ƭŜŀŘ ŀǊŜ ŜƴŦƻǊŎŜŀōƭŜ ǇǊƛƳŀǊȅ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǊŜƎǳƭŀǘƛƻƴǎ ǎƛƳƛƭŀǊ ǘƻΣ ŀƴŘ 
published with, MCLs. See National Primary Drinking Water Regulations, Subpart I ς Control of Lead and Copper, 40 
CFR § 141.80 et seq. 

http://www.oehha.ca.gov/water/phg/pdf/Cr6PHG072911.pdf
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1.4 Acronyms 

ADEM  Alabama Department of Environmental Management 

ATSDR  Agency for Toxic Substances and Disease Registry 

CHA  Child Health Advisory 

DWA  Drinking Water Advisory 

EIP    Environmental Integrity Project 

EPA    U.S. Environmental Protection Agency  

FGD   Flue Gas Desulfurization 

FOIA  Freedom of Information Act 

GWPS    Groundwater Protection Standard 

IRIS  Integrated Risk Information System 

KDEP  Kentucky Department for Environmental Protection  

LHA  Lifetime Health Advisory 

MCL  Maximum Contaminant Level 

OIG    TVA Office of the Inspector General 

RGA    Regional Groundwater Aquifer; an aquifer beneath the Shawnee Fossil Plant 

RSL  Regional Screening Level 

SMCL  Secondary Maximum Contaminant Level 

TDEC  Tennessee Department of Environment & Conservation 

TDS  Total Dissolved Solids 

TVA  Tennessee Valley Authority 

UCD    Upper Consolidated Deposits; an aquifer beneath the Shawnee Fossil Plant 

UPL   Upper Prediction Limit 

USWAG  Utility Solid Waste Activities Group 
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2 Allen Fossil Plant 

Background 

The Allen Fossil Plant is located on the south shore of Lake McKellar outside of Memphis, TN.  

¢±! Ƙŀǎ ōŜŜƴ ƻǇŜǊŀǘƛƴƎ !ƭƭŜƴΩǎ ǘƘǊŜŜ coal units since the 1950s.  The original ash pond, located 

west of the site, was deactivated and pumped dry in 1992.31  A chemical treatment pond was 

built inside the northeast corner of the abandoned ash pond.32  The active ash pond was 

commissioned in 1967 and expanded in 1978.33  The plant and the ash ponds rest on a mix of 

alluvial deposits, both naturally occurring and artificially in-filled.34  

Monitoring 

Figure 2-1 shows the approximate locations of the groundwater wells discussed below.  Until 

2010, the well network at Allen consisted of wells P1 through P5, which surround the main 

plant and the active ash pond.  These wells were historically monitored every two years on a 

voluntary basis.  The 2010 USWAG voluntary monitoring plan added well P6, located between 

the center of the active ash pond and Lake McKellar, and otherwise continued to monitor 

existing wells P1, P4, and P5.  TVA apparently stopped monitoring wells P2 and P3 in 2008.  The 

current monitoring program consists of voluntary monitoring of wells P1, P4, P5, and P6. 

!ŎŎƻǊŘƛƴƎ ǘƻ ¢±!Ωǎ ƎǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǊŜǇƻǊǘǎ ǘƘŜǊŜ ƛǎ ŀ ǎǘǊƻƴƎ άŎƻƳƳǳƴƛŎŀǘƛƻƴέ 

between the alluvial aquifer beneath Allen and the adjacent Lake McKellar,35 ŀƴŘ άώǘϐƘŜ 

ǇǊŜŘƻƳƛƴŀƴǘ Ŧƭƻǿ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ ǘƻǿŀǊŘǎ [ŀƪŜ aŎYŜƭƭŀǊΦέ36 However, lake levels sometimes 

rise above the local groundwater table and reverse the direction of flow. The groundwater 

levels measured for the February 2008 sample collection, for example, showed groundwater 

movement away from the lake.37  

!ǎƛŘŜ ŦǊƻƳ ǘƘŜ ƴƻǘŀōƭŜ ǎƘƻǊǘŀƎŜ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ŘŀǘŀΣ ŘƛǎŎǳǎǎŜŘ ŦǳǊǘƘŜǊ ōŜƭƻǿ ǳƴŘŜǊ άŘŀǘŀ 

ƎŀǇǎΣέ ǘƘŜ ōƛƎƎŜǎǘ ǇǊƻōƭŜƳ ŀǘ !ƭƭŜƴ ƛǎ ǘƘŜ ŀǊǎŜƴƛŎ ŀƴŘ ƻǘƘŜǊ Ŏƻŀƭ ŀǎƘ ŎƻƴǘŀƳƛƴŀƴǘǎ ƭŜŀŎƘƛƴƎ into 

Lake McKellar.  Unsafe concentrations of arsenic have been detected in three wells along the 

lake shore.  Wells P2 and P3 are located at the northwest and northeast corners of the main 

                                                 
31

 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment ς Coal Combustion Product 
Impoundments and Disposal Facilities ς Appendix B, Allen Fossil Plant, West Ash Pond page 1 (June 24, 2009). 
32

 Id. at 3. 
33

 Id. at Appendix B, Allen Fossil Plant, East Ash Pond and Dredge Cell, page 1. 
34

 Id. at Appendix B, Phase 1 Plant Summary, page 2. 
35

 TVA, Groundwater Monitoring Report ς Allen Fossil Plant ς February 2008 ό!ǳƎΦ ннΣ нллуύ όάDǊƻǳƴŘǿŀǘŜǊ ƭŜǾŜƭǎ 
measured at Allen fluctuate with changes in McKellar Lake levels, driven by changes in Mississippi River elevation, 
ǿƘƛŎƘ ǎǳƎƎŜǎǘ ŀ ǎǘǊƻƴƎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ ƎǊƻǳƴŘǿŀǘŜǊ ǳƴŘŜǊ ǘƘŜ ǎƛǘŜ ŀƴŘ ƴŜŀǊōȅ ǎǳǊŦŀŎŜ ǿŀǘŜǊΦέύ 
36

 Id. 
37

 Id. at 5. 
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plant (see Fig. 2-1).  The data we have on file, collected in 2004, 2006, and 2008, show 

concentrations above and below the current MCL of 10 ug/L.  TVA has recognized this as an 

ongoing historical problem and attributed it to the abandoned ash pond: 

Since 1988, groundwater sampling results at all Allen wells have produced 
detectable and consistent levels of arsenic, with well P2 typically being above the 
new MCL [10 ug/L].  Two of the last five bi-annual sampling events have shown 
P3 with arsenic levels at or above the MCL . . . The source of arsenic is potentially 
due to ash leachate from the inactive West Ash Pond.  Elevated levels of ash 
leachate analytes boron and sulfate detected in adjacent well P2 indicate 
probable ash impoundment releases and migration.  Concentrations of arsenic, 
boron, and sulfate are historically higher than the background (well P1) data.  
Significantly higher levels of these ash leachate indicators and total dissolved 
solids were measured from 1988 to 2000, indicating an active period of 
contaminant transmission.38   

Well P6 was installed in 2010 and sampled seven times between February 2011 and 

February 2013.  Arsenic concentrations in this well have been consistently higher than 

the MCL of 10 ug/L, fluctuating between 15 and 43 ug/L.  Boron, TVA recognizes as an 

indicator of coal ash leachate,39 has also been present at elevated and unsafe levels in 

this well. 

Data Gaps 

1.  Infrequent and discontinued sampling.  Prior to 2010, wells were only monitored 

biannually and on a voluntary basis.  Wells P2 and P3, which showed elevated and 

unsafe levels of arsenic, have not been monitored since 2008. 

2.  Inadequate well network.  Groundwater mounding is suspected at both the 

inactive and the active ash ponds, and as noted above, general groundwater flows at 

Allen sometimes reverse and flow away from the river.  In other words, groundwater 

flows are dynamic and inconsistent.  The existing well network is not capable of 

characterizing this situation, a fact that TVA acknowledged in its 2008 groundwater 

ǊŜǇƻǊǘΥ ά¢ƘŜ ŀǎƘ ǇƻƴŘǎ ŀƴŘ ƻǘƘŜǊ ƛƳǇƻǳƴŘƳŜƴǘǎ ƭƛƪŜƭȅ ǇǊoduce radial groundwater flow 

away from their impoundments that cannot be adequately characterized with the 

ŜȄƛǎǘƛƴƎ ǿŜƭƭ ƴŜǘǿƻǊƪΦέ40   

A more egregious problem is the fact that the abandoned ash pond is effectively 

unmonitored (see Fig. 2-1), with all wells situated east of the pond and no wells closer 

                                                 
38

 TVA, Groundwater Monitoring Report ς Allen Fossil Plant ς February 2008, at 2 (Aug. 22, 2008). 
39

 Id. 
40

 Id. at 5. 
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than 200 meters (the USWAG plan calls for wells within 150 meters of every pond41). 

Although TVA admitted that it needs at least one new well downgradient of the inactive 

ash pond,42 it has not yet installed such a well.   

Failure to regulate 

Groundwater monitoring at Allen is strictly voluntary, which in practice means that TVA has no 

obligation to report exceedances to TDEC.  As the OIG report observed,  

Elevated levels of boron and sulfate indicated probable ash impoundment 
releases and migration.  Concentrations of arsenic, boron, and sulfate in that 
well have been historically higher than the background data.  According to TVA 
personnel, these levels have not been reported to TDEC because the testing was 
not required.43    

¢59/ Ƙŀǎ Ŧƭŀǘƭȅ ŦŀƛƭŜŘ ǘƻ ǊŜƎǳƭŀǘŜ !ƭƭŜƴΩǎ ŀōŀƴŘƻƴŜŘ ŀǎƘ ǇƻƴŘΣ ŜǾŜƴ ǿƘŜƴ ƛǘ ƪƴŜǿ ŀōƻǳǘ ǘƘŜ 

άŀŎǘƛǾŜ ǇŜǊƛƻŘ ƻŦ ŎƻƴǘŀƳƛƴŀƴǘ ǘǊŀƴǎƳƛǎǎƛƻƴέ ŘǳǊƛƴƎ ǘƘŜ мффлǎΦ44  According to Tennessee law, 

ash ponds are regulated by the Water Division as long as they are actively treating waste, but 

must be regulated as landfills when they become inactive.45  Landfill regulations include 

significant groundwater monitoring and a process that leads to corrective action when 

contamination reaches certain levels.46  AlleƴΩǎ ƛƴŀŎǘƛǾŜ ŀǎƘ ǇƻƴŘ ǿŀǎ ǇǳƳǇŜŘ ŘǊȅ ƛƴ мффнΣ ǎƻ 

these regulations should have been applied over twenty years ago.  Proper regulation would 

have provided a full picture of the contamination leaching from the pond, and perhaps 

corrective action.  Instead we have a very small amount of information from one barely 

relevant well; what we know may only be the tip of the iceberg.  Although environmental 

                                                 
41

 See, e.g., URS, TVA Gallatin Fossil Plant ς Preliminary Ash Pond Closure Plan (Revision 0) ς Prepared for TVA, 
Appendix B page 4 (Sep. 25, 2012).  
42

 IdΦ ŀǘ т όά²ƛǘƘ ŎƻƳƛƴƎ ώ¦{²!Dϐ voluntary surveillance measures, Allen Fossil Plant will likely be subject to 
required monitoring of groundwater surrounding the two onsite ash impoundments.  This will likely necessitate 
installation of two additional wells, including . . .  a new downgradient well for the inactive West Ash Pond. 
43

 TVA Office of the Inspector General, LƴǎǇŜŎǘƛƻƴ wŜǇƻǊǘΥ ¢±!Ωǎ DǊƻǳƴŘǿŀǘŜǊ aƻƴƛǘƻǊƛƴƎ ŀǘ /ƻŀƭ /ƻƳōǳǎǘƛƻƴ 
Products Disposal Areas, 7 (June 21, 2011) (emphasis added).  
44

 TVA, Groundwater Monitoring Report ς Allen Fossil Plant ς February 2008, at 2 (Aug. 22, 2008). 
45

 See Tenn. Code. Ann. § 68-211-106; Letter from Paul Sloan, TDEC Deputy Commissioner, to Josh Galperin, 
Southern Alliance for Clean Energy, and Kimberly Wilson, Environmental Integrity Project, 3 (Sept. тΣ нлмлύ όά!ǎ 
previously indicated, TDEC regulates solid waste disposal units under solid waste rules found at 1200-01-07 and 
wastewater treatment units under NPDES permitting rules found at 1200-04-05. The Division of Solid Waste is the 
lead agency for solid waste disposal units containing CCW. That would include impoundments formerly used for 
wastewater treatment that contain CCW and no longer provide treatment or discharge process wastewaterέύ 
(emphasis added); Letter from Robert J. Martineau, Jr.,TDEC Commissioner, to Joshua Galperin, Southern Alliance 
ŦƻǊ /ƭŜŀƴ 9ƴŜǊƎȅ ό!ǇǊΦ ноΣ нлмнύ όάLƴŘǳǎǘǊƛŀƭ ŀƴŘ ƳǳƴƛŎƛǇŀƭ ǿŀǎǘŜǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ ǇƭŀƴǘǎΣ ǎǳŎƘ ŀǎ ¢±! ŀǎƘ ǇƻƴŘǎΣ 
ŀǊŜ ƴƻǘ ǎǳōƧŜŎǘ ǘƻ ǎƻƭƛŘ ǿŀǎǘŜ ǇŜǊƳƛǘǘƛƴƎ ǇǊƻŎŜǎǎΧ²ƘŜƴ ǘƘŜ ŀǎƘ ǇƻƴŘ ƛǎ ŎƻƴǾŜǊǘŜŘ ŦǊƻƳ ŀ ǿŀǎǘewater treatment 
ǳƴƛǘ ǘƻ ŀ ǎƻƭƛŘ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ǳƴƛǘΣ ƻǾŜǊǎƛƎƘǘ ǿƛƭƭ ōŜ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ {ƻƭƛŘ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘΦέύ 
46

 See Tenn. Comp. Rules & Regs. 1200-01-07-.04(7).  
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groups asked TDEC to regulate the abandoned ash pond in 2012,47 they were told that the 

current Clean Water Act permit for the plant exempted it from any landfill requirements, a 

statement that is plainly inconsistent with the law.48    

 

 

  

                                                 
47

 See Letter from Angela Garrone, Southern Alliance for Clean Energy, et al., to Robert J. Martineau Jr., TDEC 
Commissioner (Sep. 10, 2012).  
48

 See id; Letter from Pat Flood, Director of TDEC Division of Solid Waste Management, to Angela Garrone, 
Southern Alliance for Clean Energy (Dec. 6, 2012). 
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Figure 2-1: Groundwater wells at Allen Fossil Plant (approximate locations) 
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Table 2-1: Allen Fossil Plant, Well P1. Sampled 8 times between March 2004 and February 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <200 Limited data since 2008 

Antimony 6  <3  

Arsenic 10  1.0 ς 2.1  

Barium 2,000  450 ς 600  

Beryllium 4  <2  

Boron 3,000 <200 Limited data since 2008 

Cadmium 5 <0.5  

Chloride 250 mg/L 1.4 ς 2.3 mg/L Limited data since 2008 

Chromium 100 <0.5 ς 2.2  

Cobalt 4.7 <1 No data since 8/2011 

Copper 1,300 <10 No data since 8/2011 

Fluoride 4,000 180 ς 300  

Lead 15 <1  

Lithium 31  No data 

Manganese 300 590 ς 780 Limited data since 2008 

Mercury 2 <0.2  

Molybdenum 40 <20 Limited data since 2008 

Nickel 100 <1 ς 2.9  

Nitrate 10,000 <100  

Selenium 50 <1  

Silver 100 <10  

Strontium 9,300 471 ς 620 Limited data since 2008 

Sulfate 500 mg/L 5 ς 43 mg/L Limited data since 2008 

TDS 500 mg/L 480 ς 600 mg/L Limited data since 2008 

Thallium 2 <2  

Vanadium 63 <10 No data since 8/2011 

Zinc 2,000 <10 ς 23 No data since 8/2011 

 

 

 

 

 

 

 

Table 2-2: Allen Fossil Plant, Well P2. Sampled 3 times between March 2004 and February 
2008. No data since 2008. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <200  

Antimony 6  <3  

Arsenic 10  8.1 ς 14  

Barium 2,000  160-320  

Beryllium 4  <2  

Boron 3,000 <200 ς 500  

Cadmium 5 <0.5  

Chloride 250 mg/L 17 ς 25 mg/L  

Chromium 100 <0.1 ς 1.0  

Cobalt 4.7 <1  

Copper 1,300 <10  

Fluoride 4,000 180 ς 220  

Lead 15 <1  

Lithium 31  No data 

Manganese 300 560 ς 930  

Mercury 2 <0.2  

Molybdenum 40 <20  

Nickel 100 <1 ς 1.7  

Nitrate 10,000 <10 ς 110  

Selenium 50 <1  

Silver 100 <10  

Strontium 9,300 240 -460  

Sulfate 500 mg/L 52 ς 85 mg/L  

TDS 500 mg/L 340 ς 620 mg/L  

Thallium 2 <2  

Vanadium 63 <10  

Zinc 2,000 <10  
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Table 2-3: Allen Fossil Plant, Well P3. Sampled 3 times between March 2004 and February 
2008. No data since 2008. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <50 ς 120  

Antimony 6  <3  

Arsenic 10  3.6 ς 13  

Barium 2,000  190 ς 500  

Beryllium 4  <2  

Boron 3,000 <200  

Cadmium 5 <0.5  

Chloride 250 mg/L 14 ς 19 mg/L  

Chromium 100 <1  

Cobalt 4.7 <1  

Copper 1,300 <10  

Fluoride 4,000 110 ς 190  

Lead 15 <1  

Lithium 31  No data 

Manganese 300 370 ς 1,400  

Mercury 2 <0.2  

Molybdenum 40 <20  

Nickel 100 <1 ς 1.5  

Nitrate 10,000 <100  

Selenium 50 <1  

Silver 100 <10  

Strontium 9,300 <100  

Sulfate 500 mg/L 42 ς 66 mg/L  

TDS 500 mg/L 245 ς 450 mg/L  

Thallium 2 <2  

Vanadium 63 <10  

Zinc 2,000 <10  

 

 

 

 

 

 

 

Table 2-4: Allen Fossil Plant, Well P4. Sampled 8 times between March 2004 and February 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <200 Limited data since 2008 

Antimony 6  <3  

Arsenic 10  1.8 ς 5.7  

Barium 2,000  51 ς 195  

Beryllium 4  <2  

Boron 3,000 <200 ς 300 Limited data since 2008 

Cadmium 5 <0.5  

Chloride 250 mg/L 8.6 ς 61 mg/L Limited data since 2008 

Chromium 100 <1 ς 4.2  

Cobalt 4.7 <1 No data since 8/2011 

Copper 1,300 <10 No data since 8/2011 

Fluoride 4,000 110 ς 390  

Lead 15 <1  

Lithium 31  No data 

Manganese 300 610 ς 880 Limited data since 2008 

Mercury 2 <0.2  

Molybdenum 40 <20 Limited data since 2008 

Nickel 100 <1 ς 4.1  

Nitrate 10,000 <10 ς 260  

Selenium 50 <1  

Silver 100 <10  

Strontium 9,300 90 -160 Limited data since 2008 

Sulfate 500 mg/L 28 ς 58 mg/L Limited data since 2008 

TDS 500 mg/L 160 ς 300 mg/L Limited data since 2008 

Thallium 2 <2  

Vanadium 63 <10 No data since 8/2011 

Zinc 2,000 <10 No data since 8/2011 
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Table 2-5: Allen Fossil Plant, Well P5. Sampled 8 times between March 2004 and February 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <200 Limited data since 2008 

Antimony 6  <3  

Arsenic 10  2.7 ς 4.5  

Barium 2,000  255 ς 2,40049  

Beryllium 4  <2  

Boron 3,000 220 ς 300 Limited data since 2008 

Cadmium 5 <0.5  

Chloride 250 mg/L 15 ς 23 mg/L Limited data since 2008 

Chromium 100 <1 ς 8.9  

Cobalt 4.7 <1 No data since 8/2011 

Copper 1,300 <10 No data since 8/2011 

Fluoride 4,000 150 ς 200  

Lead 15 <1  

Lithium 31  No data 

Manganese 300 470 ς 710 Limited data since 2008 

Mercury 2 <0.2  

Molybdenum 40 <20 Limited data since 2008 

Nickel 100 <1 ς 9.9  

Nitrate 10,000 <100  

Selenium 50 <1  

Silver 100 <10  

Strontium 9,300 150 ς 260 Limited data since 2008 

Sulfate 500 mg/L 23 ς 51 ug/L Limited data since 2008 

TDS 500 mg/L 200 ς 305 mg/L Limited data since 2008 

Thallium 2 <2  

Vanadium 63 <10 No data since 8/2011 

Zinc 2,000 <10 ς 13 No data since 8/2011 

 

 

 

                                                 
49

 Although TVA reported a barium concentration of 2,400 mg/L in well P5 in 

February 2013, above the MCL of 2,000 mg/L, there are several reasons to suspect 

laboratory error.  First, this is the only instance, at least in the data that we have 

on file, that barium in a TVA well has exceeded the MCL.  Second, historical data 

for well P5 never exceeded 500 mg/L.  Finally, data for the other pollutants 

measured in well P5 were consistent with historical data for that well. 

Table 2-6: Allen Fossil Plant, Well P6. Sampled 6 times between February 2011 and February 
2013.50 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 190 Limited data 

Antimony 6  <1  

Arsenic 10  15 ς 43  

Barium 2,000  220 ς 490  

Beryllium 4  <2  

Boron 3,000 500 ς 2,100  

Cadmium 5 <0.5  

Chloride 250 mg/L 13 ς 14 mg/L  

Chromium 100 <1 ς 4.4  

Cobalt 4.7 <1  

Copper 1,300 <1 ς 1.1  

Fluoride 4,000 <100 ς 330  

Lead 15 <1  

Lithium 31  No data 

Manganese 300 580 ς 870  

Mercury 2 <0.2  

Molybdenum 40 3.8 ς 4.0 Limited data 

Nickel 100 1.3 ς 4.4  

Nitrate 10,000 <100 ς 180  

Selenium 50 <1  

Silver 100 <0.5  

Strontium 9,300 270 ς 620 Limited data 

Sulfate 500 mg/L 44 ς 89 mg/L  

TDS 500 mg/L 270 ς 510 mg/L  

Thallium 2 <1  

Vanadium 63 <2  

Zinc 2,000 <10 ς 24  

 

 

 

                                                 
50

 Arsenic was measured 7 times: 2/2011, 4/2011, 8/2011, 11/2011, 1/2012, 8/2012, and 

2/2013. 
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3 Bull Run Fossil Plant 

Background 

The Bull Run Fossil Plant is located at the confluence of the Clinch River and Bull Run Creek 

outside of Oak Ridge, TN.  TVA has been operating a single large unit at Bull Run since 1967.  

The original complex of ponds along the Clinch River has changed significantly over time.  The 

area now known as Bottom Ash Area 1 was originally a fly ash pond; TVA filled it with bottom 

ash in 1985, and has been stacking bottom ash in the area since then.51  Area 2A, Ash Pond 2, 

and the Stilling Pond were originally one large ash pond that TVA started using in 1971.52  The 

stilling pond was separated from the rest of the pond in 1976.  Area 2A was separated from the 

rest of the pond in 1981.  TVA disposed of wet fly ash in Area 2A until 1989, then disposed of 

dry bottom ash there until 2004, and ultimately converted it to a gypsum disposal area in 2006-

2008.  Ash Pond 2 is now used as a fly ash settling pond, and also receives discharges from the 

coal yard runoff and metal cleaning ponds and overflow from the gypsum area (2A).  The Dry 

Fly Ash Stack (landfill) has been in operation since 198253.  TVA used the East/West Dredge Cell 

for dredged fly ash disposal from 1981 to 1995; it is currently inactive.54 

Monitoring 

There are currently 12 wells monitoring groundwater at Bull Run.  Four wells surround the Dry 

Fly Ash Landfill, five wells monitor the gypsum and ash landfills along the Clinch River, and three 

wells, installed in 2010 as part of the USWAG voluntary monitoring plan, are located along the 

edges of the ash ponds (see figure 3-6).  Well 45R, a downgradient well at the Dry Fly Ash 

Landfill, replaced well 45 in 2009.  Note that the upgradient well at the Dry Fly Ash Landfill is 

ǿŜƭƭ άLέ όŜȅŜύΣ ǿƘƛƭŜ ǘƘŜ ǳǇƎǊŀŘƛŜƴǘ ǿŜƭƭ ŀǘ ǘƘŜ ƎȅǇǎǳƳκŀǎƘ ƭŀƴŘŦƛƭƭ ƛǎ ǿŜƭƭ άмΦέ  hǳǊ ŦƛƭŜǎ ƛƴŎƭǳŘŜ 

groundwater data from 2008-2012. 

 

Wells around the Dry Fly Ash Landfill show a clear pattern of ash-related contamination.  Since 

2008, boron concentrations in downgradient well 45R have been much higher than the 

concentrations in upgradient well I (consistently <200 ug/L), higher than the Child Health 

Advisory of 300 ug/L (see Fig. 3-1), and increasing.  The same pattern is evident with 

molybdenum (Fig. 3-2).  Manganese and sulfate concentrations in wells 45 and 45R have also 

been higher than background and higher than upgradient concentrations.  Despite the clear 

                                                 
51

 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix C, Bull Run Fossil 
Plant, Bottom Ash Disposal Area, page 1 (June 24, 2009). 
52

 Id. at Fly Ash pond Area 2, page 1. 
53

 Id. at Dry Flay Ash Stack, page 1. 
54

 Id. at East/West Dredge Cell, page 1. 
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evidence of a problem, and despite the fact that boron and molybdenum concentrations were 

getting progressively worse in well 45R, all four of these pollutants were dropped from 

monitoring in 2010.  TVA measured these pollutants again in May 2013, and results show that 

the levels of boron and molybdenum continue to increase. 

 

Wells downgradient of the gypsum and ash landfills along the river (wells 47 ς 50) also show 

evidence of contamination, including unsafe concentrations of cobalt, manganese, 

molybdenum, and sulfate.  All wells have consistently shown unsafe levels of manganese.  

Manganese concentrations in upgradient well 1, however, are even higher than those in 

downgradient wells, suggesting a natural or man-made source other than the landfills.  Cobalt 

concentrations in downgradient well 48 (see Fig. 3-3) were high enough to warrant an 

investigation by TVA in 2009.  That investigation came to the unsatisŦȅƛƴƎ ŎƻƴŎƭǳǎƛƻƴ ǘƘŀǘ άŀǎƘ 

ŀƴŘ ƻǊ ƎȅǇǎǳƳ ƭŜŀŎƘŀǘŜ Ƴŀȅ ƴƻǘ ōŜ ǘƘŜ ǎƻǳǊŎŜ ƻǊ ƻƴƭȅ ǎƻǳǊŎŜ ƻŦ Ŏƻōŀƭǘ ƛƴ ǿŜƭƭ пуΦέ55  In fact, it 

is quite likely that the ash landfill is the cause of the problem ς downgradient wells have higher 

cobalt concentrations than the upgradient well, and the concentrations of cobalt in ash samples 

(mean of 64 mg/kg) were much higher than concentrations in soil samples (means of 9.0 ς 12.7 

mg/kg).56  Although cobalt concentrations in wells 47 and 48 have declined since 2008, they 

remain unsafe.  

 

Well 49 shows clear evidence of increasing contamination.  TVA omitted manganese, strontium, 

sulfate, and TDS from monitoring in 2010-2012, but results from 2013 confirm they have all 

been increasing with a consistent pattern:  Figure 3-4 plots the increase of each pollutant 

relative to its concentration in February 2008, and it shows that all of these pollutants have 

been increasing in parallel.  Cobalt, which has been consistently monitored over this period, fits 

the same pattern.  Other pollutants have not been increasing but nevertheless reflect ongoing 

contamination:  Boron concentrations have been stable at concentrations (1.8 ς 2.3 mg/L) 

much higher than background (<0.2 mg/L).  Molybdenum concentrations in well 49 have been 

declining over this period, from 700 to 410 ug/L, but remain 10 times higher than the Lifetime 

Health Advisory of 40 ug/L. 

Groundwater around the ash ponds has only recently been monitored, and not always for the 

full range of pollutants.  The limited data show arsenic above the MCL in well 52 in addition to 

manganese concentrations slightly above the lifetime health advisory in wells 51 and 52.

                                                 
55

 TVA, Bull Run Fossil Plant Gypsum/Coal-Ash Landfill Cobalt Investigation Report (Oct. 2, 2009). 
56

 Id.  Cobalt concentrations from gypsum samples were nondetect (<0.5 mg/kg), suggesting that the ash, and not 
the gypsum, is the source of the cobalt. 
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Figure 3-1: Boron concentrations (ug/L) in wells around the Bull Run Fossil Plant Dry Fly Ash Landfill 

(hollow data points are nondetect at <200 ug/L). 

 

Figure 3-2: Molybdenum concentrations (ug/L) in wells around the Bull Run Fossil Plant Dry Fly Ash 
Landfill (hollow data points are nondetect at <2 or <5 ug/L). 

 



35 

 

Figure 3-3: Cobalt concentrations (ug/L) in wells around the Bull Run Fossil Plant Gypsum and Fly Ash 
Landfill (hollow data points are nondetect at <1 or <10 ug/L). 
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Figure 3-4: Increase of selected pollutants in Well 49.  The Y axis reflects the ratio of the concentration 
ƻŦ ŜŀŎƘ Ǉƻƭƭǳǘŀƴǘ ƻƴ ǾŀǊƛƻǳǎ ŘŀǘŜǎ ǘƻ ǘƘŜ ǎŀƳŜ ǇƻƭƭǳǘŀƴǘΩǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛƴ CŜōǊǳŀǊȅ нллуΦ  ¢ƘŜ ŦƛƎǳǊŜ 
shows that all of these pollutants roughly tripled in concentration between 2008 and 2013. 
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Data Gaps 
 

1.  Discontinued monitoring of coal ash indicatorsΦ  ¢±!Ωǎ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜǇƻǊǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ 

TVA and TDEC deliberately dropped most coal ash indicators from monitoring in recent years.57  

Aluminum, boron, chloride, manganese, molybdenum, strontium, sulfate, and TDS were all 

dropped from site-wide monitoring after May 2010, aside from one initial round of sampling at 

two of the three ash pond wells in May 2011.  TVA measured these pollutants again in 2013, 

but only in some wells.  This lack of monitoring is troubling for two reasons; not only are these 

pollutants associated with coal ash leachate,58 they are also found at high concentrations in 

downgradient wells at Bull Run, and in the case of boron and molybdenum in well 45R, have 

been steadily increasing.  

2. Unmonitored areas.  The East/West Dredge Cell is unmonitored.  We do not have 

historical data for this area on file, and there is no way of knowing the extent of any 

contamination. 

3.  Shifting groundwater protection standards.  Although not strictly a data gap, the 

inconsistent selection of Groundwater Protection Standards (GWPSs) for cobalt obscures the 

contamination at the gypsum landfill.  Table 3-1, below, lists the various GWPSs that have been 

applied to the two Bull Run landfill areas along with the Upper Prediction Intervals (UPLs) used 

as the upper bound on assumed background concentrations.  GWPSs have ranged from 4.7 to 

55, they have been alternately health-based (Regional Screening Levels) and background-based 

(UPLs), and they have rarely been consistent between landfills.  Moreover, they have not 

always been applied ς TVA stopped comparing cobalt to any standards in 2011.  This shifting 

benchmark means that cobalt, which has consistently exceeded the health-based Regional 

Screening Level in well 48, is not routinely flagged as an issue in the groundwater reports.  TDEC 

has the authority to require TVA to apply a strict groundwater protection standard, and it has 

occasionally done so.  It should, in the future, routinely require TVA to demonstrate compliance 

with the cobalt Regional Screening Level of 4.7 ug/L.  

 
 
 
 

                                                 
57

 It may be the case that TVA is measuring more than they report; our conclusions are based on what was 
provided to us in public record requests.  
58

 See, e.g., U.S. EPA co-proposed Subtitle D coal ash regulations, which would have made boron, chloride, sulfate, 
ŀƴŘ ¢5{Σ ŀƳƻƴƎ ƻǘƘŜǊǎΣ άŘŜǘŜŎǘƛƻƴ ƳƻƴƛǘƻǊƛƴƎέ ǇŀǊŀƳŜǘŜǊǎΣ ŀƴŘ ǿƻǳƭŘ ƘŀǾŜ ƛƴŎƭǳŘŜŘ ŀƭǳƳƛƴǳƳΣ ōƻǊƻƴΣ ŎƘƭƻǊƛŘŜΣ 
ƳŀƴƎŀƴŜǎŜΣ ƳƻƭȅōŘŜƴǳƳΣ ǎǳƭŦŀǘŜΣ ŀƴŘ ¢5{ ŀƳƻƴƎ ǘƘŜ άŀǎǎŜǎǎƳŜƴǘ ƳƻƴƛǘƻǊƛƴƎέ ǇŀǊŀƳŜǘŜǊǎΦ  тр CŜŘΦ wŜƎΦ ормн8, 
35253 (June 21, 2010).  See also TVA, Groundwater Monitoring Report ς Allen Fossil Plant ς February 2008, at 2 
(Aug. 22, 2008) (identifying boron and sulfate as άŀǎƘ ƭŜŀŎƘŀǘŜ ŀƴŀƭȅǘŜǎΦέ 
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Table 3-1: Regional Screening Levels (RSLs), Upper Prediction Limits (UPLs), and Groundwater Protection 
Standards (GWPSs) for cobalt at the two Bull Run landfills over time.  Empty cells reflect groundwater 
reports that failed to identify RSLs, UPLs, or GWPSs.     

Date RSL 
Dry fly ash landfill Gypsum area 2A 

UPL (ug/L) GWPS (ug/L) UPL (ug/L) GWPS (ug/L) 

Feb. 2008 - No report on file - - 

May 2008 - 2259 - - - 

Nov. 2008 - 22 - No report on file 

May 2009 - 22 - 3760 37 

Nov. 2009 11 22 - 35 35 

Feb. 2010 11 22 22 No report on file 

May 2010 11 22 22 55 55 

Nov. 2010 11 1061 11 53 53 

May 2011 11 10 11 28.5 1162 

Nov. 2011 4.7 10 4.7 44.7 - 

May 2012 - - - - - 

Nov. 2012 - 10 - No report on file 

May 2013 - 10 - 38.4 - 

 

Failure to regulate 

As described above, TVA and TDEC have routinely omitted coal ash indicators from 

groundwater monitoring, and have stopped comparing cobalt to any kind of regulatory 

standard.  These could not have been arbitrary decisions.  Boron, cobalt, manganese, 

molybdenum, and sulfate had all been observed at unsafe concentrations in one or more on-

site wells.  Rather than dealing with known contamination, however, TVA and TDEC chose to 

ignore the problem for two years and leave the source of the problem in place. 

  

                                                 
59

 Although this report generally used intrawell UPLs, TVA describes ǘƘŜ Ŏƻōŀƭǘ ¦t[ ƻŦ нн ǳƎκ[ ŀǎ ǘƘŜ άŀǎǎǳƳŜŘ ¦t[ 
equal to 90

th
 percentile of TVA valley-ǿƛŘŜ ƎǊƻǳƴŘǿŀǘŜǊ ƳŜŀǎǳǊŜƳŜƴǘǎΦέ ¢±!Σ Bull Run Fossil Plant  Dry Fly Ash 

Disposal Facility Groundwater Monitoring Report ς May 2008, 3 (June 25, 2008). 
60

 Calculated on an interwell basis; this value represents the upper confidence limit on data from background well 
1 between August 2006 and the date of each report. 
61

 Based on data from background well I, June 2000 ς date of report.  
62

 Set at the RSL level άŀǘ ǘƘŜ ǊŜǉǳŜǎǘ ƻŦ ¢59/ ǊŜƎǳƭŀǘƻǊ ƻǾŜǊ ǘƘŜ ǎƛǘŜΦέ ¢±!Σ Bull Run Fossil Plant Gypsum/Coal Ash 
Landfill Groundwater Assessment Monitoring Report ς May 2011, 3 (June 24, 2011). 
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Figure 3-6: Groundwater wells at Bull Run Fossil Plant (approximate locations) 
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Table 3-2: Bull Run Fossil Plant, Well 10-51. Sampled 5 times between May 2011 and May 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 2,000 No data since 5/2011 

Antimony 6  <1  

Arsenic 10  <5  

Barium 2,000  69 ς 81  

Beryllium 4  <1  

Boron 3,000 <200 No data since 5/2011 

Cadmium 5 <0.5  

Chloride 250 mg/L 3.3 mg/L No data since 5/2011 

Chromium 100 <2 ς 4.4  

Cobalt 4.7 <1 ς 1.5 No data since 5/2012 

Copper 1,300 <2 ς 2.4 No data since 5/2012 

Fluoride 4,000 <100 No data prior to 5/2012 

Lead 15 <1 ς 1.6  

Lithium 31  No data 

Manganese 300 400 No data since 5/2011 

Mercury 2 <0.2  

Molybdenum 40 9 No data since 5/2011 

Nickel 100 1.9 ς 6.0  

Nitrate 10,000 <100  

Selenium 50 <1  

Silver 100 <1  

Strontium 9,300 110 No data since 5/2011 

Sulfate 500 mg/L 11 mg/L No data since 5/2011 

TDS 500 mg/L 310 mg/L No data since 5/2011 

Thallium 2 <1  

Vanadium 63 <2 ς 4.4 No data since 11/2011 

Zinc 2,000 <10 ς 10 No data since 11/2011 

 

 

 

 

 

 

 

Table 3-3: Bull Run Fossil Plant, Well 10-52. Sampled 5 times between May 2011 and May 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 750 No data since 5/2011 

Antimony 6  <1  

Arsenic 10  22 ς 31  

Barium 2,000  27 ς510  

Beryllium 4  <1 ς 1.8  

Boron 3,000 <200 No data since 5/2011 

Cadmium 5 <0.5  

Chloride 250 mg/L 5 mg/L No data since 5/2011 

Chromium 100 <2 ς 3.5  

Cobalt 4.7 1.6 ς 2.8 No data since 5/2012 

Copper 1,300 <2 No data since 5/2012 

Fluoride 4,000 170 No data prior to 5/2012 

Lead 15 <1 ς 1.6  

Lithium 31  No data 

Manganese 300 360 No data since 5/2011 

Mercury 2 <0.2  

Molybdenum 40 9 No data since 5/2011 

Nickel 100 1.7 ς 4.2  

Nitrate 10,000 <100  

Selenium 50 <1 ς 4.2  

Silver 100 <1 ς 5.3  

Strontium 9,300 280 No data since 5/2011 

Sulfate 500 mg/L <5 mg/L No data since 5/2011 

TDS 500 mg/L 395 mg/L No data since 5/2011 

Thallium 2 <1  

Vanadium 63 2.2 ς 2.5 No data since 11/2011 

Zinc 2,000 <10 ς 19 No data since 11/2011 
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Table 3-4: Bull Run Fossil Plant, Well S. Sampled 4 times between November 2011 and May 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000  No data 

Antimony 6  <1  

Arsenic 10  <5  

Barium 2,000  49 ς 59  

Beryllium 4  <1  

Boron 3,000  No data 

Cadmium 5 <0.5 ς 0.6  

Chloride 250 mg/L  No data 

Chromium 100 <2  

Cobalt 4.7 1.1 No data since 5/2012 

Copper 1,300 <2 No data since 5/2012 

Fluoride 4,000 <100 No data prior to 5/2012 

Lead 15 <1  

Lithium 31  No data 

Manganese 300  No data 

Mercury 2 <0.2  

Molybdenum 40  No data 

Nickel 100 3.1 ς 4.5  

Nitrate 10,000 <100 No data prior to 5/2012 

Selenium 50 <1  

Silver 100 <1  

Strontium 9,300  No data 

Sulfate 500 mg/L  No data 

TDS 500 mg/L  No data  

Thallium 2 <1  

Vanadium 63 <2 No data since 11/2011 

Zinc 2,000 <10 ς 19 No data since 11/2011 

 

 

 

 

 

 

 

Table 3-5: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-1. Sampled 11 times 
between February 2008 and May 2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 3,800 (decreasing) No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  1.8 ς 5.0  

Barium 2,000  <2 ς 1,86763  

Beryllium 4  <2  

Boron 3,000 <200 No data 5/2010-11/2012 

Cadmium 5 <0.5  

Chloride 250 mg/L 3.2 ς 4.8 mg/L No data 5/2010-11/2012 

Chromium 100 <10  

Cobalt 4.7 1.1 ς 12 (decreasing) No data 5/2010-11/2012 

Copper 1,300 <10 No data 5/2010-11/2012 

Fluoride 4,000 <100 ς 240  

Lead 15 <5  

Lithium 31  No data 

Manganese 300 19,000 ς 22,000 No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 <10 No data 5/2010-11/2012 

Nickel 100 <5  

Nitrate 10,000 <100  

Selenium 50 <5  

Silver 100 <1 ς 10  

Strontium 9,300 190 ς 210 No data 5/2010-11/2012 

Sulfate 500 mg/L <5 ς 15 No data 5/2010-11/2012 

TDS 500 mg/L 220 ς 260 No data 5/2010-11/2012 

Thallium 2 <1  

Vanadium 63 <10  

Zinc 2,000 <10 ς 83  

 

  

                                                 
63

 TVA reported barium concentrations of <0.002 mg/L in November 2010 and November 

2011.  These may have been typographical errors; aside from these two nondetects, data 
have ranged from 1.4 mg/L to 1.9 mg/L. 
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Table 3-6: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-47. Sampled 11 
times between February 2008 and May 2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 280 ς 3,700 (decreasing) No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  1.7 ς 6.1  

Barium 2,000  23 ς 48  

Beryllium 4  <2  

Boron 3,000 1,750 ς 2,600 No data 5/2010-11/2012 

Cadmium 5 <0.5  

Chloride 250 mg/L 3 ς 12 mg/L No data 5/2010-11/2012 

Chromium 100 <10  

Cobalt 4.7 6 ς 31  

Copper 1,300 <2 ς 5  

Fluoride 4,000 <100 ς 270 No data 5/2010-11/2012 

Lead 15 <5  

Lithium 31  No data 

Manganese 300 3,400 ς 6,300 (decreasing) No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 22 ς 50 No data 5/2010-11/2012 

Nickel 100 3 ς 16  

Nitrate 10,000 <100 No data 5/2010-11/2012 

Selenium 50 <1 ς 1.8  

Silver 100 <1 ς 10  

Strontium 9,300 2.3 ς 3.5 No data 5/2010-11/2012 

Sulfate 500 mg/L 580 ς 1,000 mg/L, decreasing No data 5/2010-11/2012 

TDS 500 mg/L 1,000 ς 1,500 mg/L  No data 5/2010-11/2012 

Thallium 2 <5  

Vanadium 63 <10  

Zinc 2,000 52 ς 120   

 

 

 

 

 

 

 

Table 3-7: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-48. Sampled 11 
times between February 2008 and May 2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 900 ς 10,000 No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  <1 ς 2.9   

Barium 2,000  27 ς 71  

Beryllium 4  <2  

Boron 3,000 1,200 ς 2,100 No data 5/2010-11/2012 

Cadmium 5 <0.5 ς 1.1  

Chloride 250 mg/L 2.0 ς 3.8 mg/L No data 5/2010-11/2012 

Chromium 100 <2 ς 11  

Cobalt 4.7 17 ς 100  

Copper 1,300 <2 ς 7.4  

Fluoride 4,000 100 ς 230 No data 5/2010-11/2012 

Lead 15 <1 ς 5.5  

Lithium 31  No data 

Manganese 300 9,200 ς 18,000 No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 <5 ς 6 No data 5/2010-11/2012 

Nickel 100 17 ς 43  

Nitrate 10,000 <100 No data 5/2010-11/2012 

Selenium 50 <1 ς 1.6  

Silver 100 <10  

Strontium 9,300 3.2 ς 6.3 No data 5/2010-11/2012 

Sulfate 500 mg/L 1,400 ς 1,800 mg/L  No data 5/2010-11/2012 

TDS 500 mg/L 2,000 ς 2,600 mg/L  No data 5/2010-11/2012 

Thallium 2 <1 ς 1  

Vanadium 63 <2 ς 18  

Zinc 2,000 <10 ς 55   
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Table 3-8: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-49. Sampled 11 
times between February 2008 and May 2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 110 ς 400 No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  1.4 ς 6.1  

Barium 2,000  38 ς 74  

Beryllium 4  <2  

Boron 3,000 1,800 ς 2,300 No data 5/2010-11/2012 

Cadmium 5 <0.5 ς 2.0  

Chloride 250 mg/L 1.6 ς 38 mg/L No data 5/2010-11/2012 

Chromium 100 <10  

Cobalt 4.7 <10 (increasing)64  

Copper 1,300 <2  

Fluoride 4,000 1,200 ς 1,600 No data 5/2010-11/2012 

Lead 15 <5  

Lithium 31  No data 

Manganese 300 3,000 ς 9,200 No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 410 ς 700 No data 5/2010-11/2012 

Nickel 100 1.2 ς 20  

Nitrate 10,000 <100 No data 5/2010-11/2012 

Selenium 50 <1  

Silver 100 <10  

Strontium 9,300 1.8 ς 4.5 No data 5/2010-11/2012 

Sulfate 500 mg/L 220 ς 740 mg/L No data 5/2010-11/2012 

TDS 500 mg/L 250 ς 1,400 mg/L  No data 5/2010-11/2012 

Thallium 2 <1  

Vanadium 63 <10  

Zinc 2,000 <10 ς 13   
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 Cobalt was reported as nondetect at <10 ug/L in two sampling events in 2008 and 2009.  

Positive detections show an increasing trend, from 1.4 ug/L in May 2008 to 4.1 ug/L in May 
2013.     

Table 3-9: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-50. Sampled 11 
times between February 2008 and May 2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 2,800 (decreasing) No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  2.4 ς 4.4  

Barium 2,000  <2 ς 360   

Beryllium 4  <2  

Boron 3,000 <200 No data 5/2010-11/2012 

Cadmium 5 <0.5  

Chloride 250 mg/L 2.3 ς 5.3 mg/L No data 5/2010-11/2012 

Chromium 100 <10  

Cobalt 4.7 <1 ς 13  

Copper 1,300 <2  

Fluoride 4,000 <100 ς 170 No data 5/2010-11/2012 

Lead 15 <5  

Lithium 31  No data 

Manganese 300 2,700 ς 4,700 No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 <2 ς 6 No data 5/2010-11/2012 

Nickel 100 1.3 ς 6.8  

Nitrate 10,000 <100 No data 5/2010-11/2012 

Selenium 50 <1 ς 9.9  

Silver 100 <10  

Strontium 9,300 170 ς 350 No data 5/2010-11/2012 

Sulfate 500 mg/L 21 ς 35 mg/L No data 5/2010-11/2012 

TDS 500 mg/L 310 ς 640 mg/L  No data 5/2010-11/2012 

Thallium 2 <1  

Vanadium 63 <10  

Zinc 2,000 <30   
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Table 3-10: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well 45. Sampled 4 times 
between May 2008 and May 2009, then replaced by Well 45R (next page). 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 130  

Antimony 6  <1  

Arsenic 10  3.4 ς 5.6  

Barium 2,000  43 ς 62 (decreasing)   

Beryllium 4  <2  

Boron 3,000 3,200 ς 4,200  

Cadmium 5 <0.5  

Chloride 250 mg/L 5.3 ς 6.9 mg/L  

Chromium 100 <1 ς 4.6  

Cobalt 4.7 2.0 -2.4  

Copper 1,300 <1 ς 3.4  

Fluoride 4,000 <100 - 150  

Lead 15 <1  

Lithium 31  No data 

Manganese 300 9,400 ς 10,000  

Mercury 2 <0.2  

Molybdenum 40 <5 ς 11  

Nickel 100 9.3 ς 12.0 (decreasing)  

Nitrate 10,000 <100  

Selenium 50 <1 ς 9.8  

Silver 100 <0.5  

Strontium 9,300 450 ς 520  

Sulfate 500 mg/L 420 ς 910 mg/L  

TDS 500 mg/L 1,600 ς 1,700 mg/L  

Thallium 2 <1  

Vanadium 63 <10  

Zinc 2,000 <10 ς 13  

 

 

 

 

 

 

 

Table 3-11: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well 45R. Sampled 12 times 
between November 2008 and May 2013.  This well replaced Well 45 (previous page). 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 3,100 (decreasing) No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  4.1 ς 8.9  

Barium 2,000  31 ς 110  

Beryllium 4  <1065  

Boron 3,000 12,000 ς 18,000 (increasing) No data 5/2010-11/2012 

Cadmium 5 <0.5  

Chloride 250 mg/L 8.2 ς 22 mg/L  

Chromium 100 <10  

Cobalt 4.7 <1066  

Copper 1,300 <2 ς 13  

Fluoride 4,000 <100 ς 160 No data since 5/2010 

Lead 15 <1 ς 2.7  

Lithium 31  No data 

Manganese 300 5,300 ς 7,800 No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 21 ς 180 (increasing) No data 5/2010-11/2012 

Nickel 100 1 ς 17  

Nitrate 10,000 <100 No data 5/2010-11/2012 

Selenium 50 <1 ς 29  

Silver 100 <10  

Strontium 9,300 1,900 ς 3,600 (increasing)   No data 5/2010-11/2012 

Sulfate 500 mg/L 800 ς 2,200 mg/L No data 5/2010-11/2012 

TDS 500 mg/L 2,600 ς 3,500 mg/L No data 5/2010-11/2012 

Thallium 2 <1  

Vanadium 63 <10  

Zinc 2,000 <10 ς 19  
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 Of the ten measurements on file, five were reported with a detection limit of 5 ug/L, and 

one with a detection limit of 10 ug/L.  Since these are higher than the MCL for beryllium (4 
ug/L), they are not sufficient to demonstrate the absence of an exceedance.  On the other 
hand, beryllium has consistently been below detection, and half of the measurements that 
we have on file used detection limits of 1 or 2 ug/L. 
66 One of the ten measurements on file for this well reported that cobalt was undetected with 
a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were below 
the RSL, however, with an average of 2.3 ug/L, and so there is little evidence that cobalt levels 
in this well are unsafe.   
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Table 3-12: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well G. Sampled 12 times 
between May 2008 and May 2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  <1 ς 1.0   

Barium 2,000  29 ς 65  

Beryllium 4  <567  

Boron 3,000 <200 ς 3,300 No data 5/2010-11/2012 

Cadmium 5 <0.5  

Chloride 250 mg/L 7.4 ς 9.4 mg/L  

Chromium 100 <10  

Cobalt 4.7 <1068  

Copper 1,300 <1 ς 2.4  

Fluoride 4,000 <100 ς 140 No data since 5/2010 

Lead 15 <1  

Lithium 31  No data 

Manganese 300 5 ς 140 No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 <2 ς 100 No data 5/2010-11/2012 

Nickel 100 1.4 ς 47  

Nitrate 10,000 <100 ς 100 No data 5/2010-11/2012 

Selenium 50 <1 ς 3.7  

Silver 100 <10  

Strontium 9,300 0.17 ς 0.48 No data 5/2010-11/2012 

Sulfate 500 mg/L 51 ς 520 mg/L No data 5/2010-11/2012 

TDS 500 mg/L 275 ς 1,000 mg/L No data 5/2010-11/2012 

Thallium 2 <1  

Vanadium 63 <10  

Zinc 2,000 <10 ς 12  
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  

Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 3 ug/L or less. 
68

 One of the ten measurements on file for this well indicated that cobalt was undetected 

with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   

Table 3-13: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well I. Sampled 12 times between 
May 2008 and May 2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 165 ς 2,500  No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  <1  

Barium 2,000  59 ς 69  

Beryllium 4  <569  

Boron 3,000 <200 No data 5/2010-11/2012 

Cadmium 5 <0.5  

Chloride 250 mg/L 12 ς 21 mg/L (increasing)  

Chromium 100 <10  

Cobalt 4.7 <1070  

Copper 1,300 <2  

Fluoride 4,000 <100 ς 120 No data since 5/2010 

Lead 15 <1  

Lithium 31  No data 

Manganese 300 <10 ς 27 No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 <5 No data 5/2010-11/2012 

Nickel 100 1.1 ς 2.5  

Nitrate 10,000 <100 ς 380 No data 5/2010-11/2012 

Selenium 50 <1 ς 1.2  

Silver 100 <10  

Strontium 9,300 0.17 ς 0.20 No data 5/2010-11/2012 

Sulfate 500 mg/L <5 mg/L No data 5/2010-11/2012 

TDS 500 mg/L 280 ς 325 mg/L No data 5/2010-11/2012 

Thallium 2 <1  

Vanadium 63 <10  

Zinc 2,000 <10 ς 36  
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  

Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 2 ug/L or less. 
70

 One of the ten measurements on file for this well indicated that cobalt was undetected 

with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   
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Table 3-14: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well J. Sampled 12 times between 
May 2008 and May 2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 810 No data 5/2010-11/2012 

Antimony 6  <1  

Arsenic 10  <1  

Barium 2,000  49 ς 120  

Beryllium 4  <571  

Boron 3,000 <200 ς 1,300 No data 5/2010-11/2012 

Cadmium 5 <0.5  

Chloride 250 mg/L 3.8 ς 17 mg/L  

Chromium 100 <10  

Cobalt 4.7 <1072  

Copper 1,300 <2  

Fluoride 4,000 <100 ς 130 No data since 5/2010 

Lead 15 <5  

Lithium 31  No data 

Manganese 300 <2 ς 140 No data 5/2010-11/2012 

Mercury 2 <0.2  

Molybdenum 40 <5 No data 5/2010-11/2012 

Nickel 100 1.8 ς 5.5  

Nitrate 10,000 <100 No data 5/2010-11/2012 

Selenium 50 <1 ς 8  

Silver 100 <10  

Strontium 9,300 0.36 ς 0.51 No data 5/2010-11/2012 

Sulfate 500 mg/L 290 ς 440 mg/L No data 5/2010-11/2012 

TDS 500 mg/L 320 ς 870 mg/L No data 5/2010-11/2012 

Thallium 2 <1  

Vanadium 63 <10  

Zinc 2,000 <10 ς 12.5   
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  

Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 2 ug/L or less. 
72

 One of the ten measurements on file for this well indicated that cobalt was undetected 

with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   
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4 Colbert Fossil Plant 

Background 

The Colbert Fossil Plant is located outside of Muscle Shoals, Alabama on the Tennessee River.  A 

ǎƳŀƭƭ ǘǊƛōǳǘŀǊȅΣ /ŀƴŜ /ǊŜŜƪΣ Ǌǳƴǎ ƴƻǊǘƘǿŜǎǘ ǘƘǊƻǳƎƘ ǘƘŜ ǎƛǘŜ ōŜŦƻǊŜ ƳƛȄƛƴƎ ǿƛǘƘ /ƻƭōŜǊǘΩǎ 

cooling water discharge and eventually emptying into the river.  TVA has been operating four 

units at the site since the 1950s, and added a fifth unit in the early 1960s.  The original ash 

pond, Ash Pond 1, was located at the far northwest corner of the site.  TVA stopped sluicing ash 

to the pond in 1975, but may have dry-stacked ash in the area during the 1980s.73  Ash Pond 4 

was built in 1972, and then raised by 20 feet in 1984.  Ash Pond 5 was built in 1984; sinkholes 

formed shortly after TVA started filling the pond, so TVA abandoned the northwest part of the 

area and used the southeast part to dispose of ash dredged from Ash Pond 4.  In 1990, TVA 

started dry-stacking ash in the southeast part of Ash Pond 5, which is now known as the Dry Fly 

Ash Landfill.  The Metal Cleaning Pond was built in the early 1980s and used until 2007.74  A 

chemical treatment pond just north of the Metal Cleaning Pond was closed in 1993.75 

Colbert sits atop karst bedrock characterized by dissolved cavities.  As described in one 

ƎǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǊŜǇƻǊǘΣ άώŜϐǾƛŘŜƴŎŜ ƻŦ ƪŀǊǎǘ ǘŜǊǊŀƛƴ ƛǎ ŀōǳƴŘŀƴǘ ǿƛǘƘ ƴǳƳŜǊƻǳǎ 

sinkholes across the site aƴŘ ǎŜǾŜǊŀƭ ŎŀǾŜǎ ŀƭƻƴƎ ǘƘŜ ǊƛǾŜǊ ōƭǳŦŦΦέ76  This kind of terrain presents 

an ongoing risk that the coal ash disposal areas (or other areas) will suffer local collapses.  TVA 

has long known about this risk: A 1982 memorandum regarding the future Ash Pond 5 noted 

ǘƘŀǘ άώǎϐǳŘŘŜƴ ŎƻƭƭŀǇǎŜ ƻŦ ŀ ǎƳŀƭƭ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎƻƛƭ ƭŀȅŜǊ ƻǾŜǊƭȅƛƴƎ ǘƘŜ ŎŀǾŜǊƴƻǳǎ ƭƛƳŜǎǘƻƴŜ 

ŎƻǳƭŘ ƻŎŎǳǊΣέ ōǳǘ ǘƘŀǘ ƛǘ ǿŀǎ άƛƳǇƻǎǎƛōƭŜ ǘƻ ǇǊŜŘƛŎǘ ǿƘŜƴ ƻǊ ǿƘŜǊŜ ǘƘŜȅ ƳƛƎƘǘ ƻŎŎǳǊΦέ77  

/ƻƴǎǳƭǘŀƴǘǎ ǊŜŎƻƎƴƛȊŜŘ ǘƘŀǘ /ƻƭōŜǊǘ ǇƻǎŜŘ ŀ άƳƻŘŜǊŀǘŜ Ǌƛǎƪ ǘƻ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎέ ŀǎ ŜŀǊƭȅ ŀǎ 

1987.78   

As predicted, Colbert has experienced a series of sinkhole-related accidents over the years:   

                                                 
73

 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Alabama, Appendix B ς Colbert Fossil 
Plant (June 24, 2009). 
74

 TVA, Pond Assessment Environmental Information: A Summary of Findings, at 1 (Aug. 14, 2009); TVA, Colbert 
Fossil Plant Groundwater Monitoring Report ς October 2008, at 8 (Jan. 20, 2009). 
75

 TVA, Colbert Fossil Plant Groundwater Assessment, at 4 (Oct. 1994).  
76

 TVA, Colbert Fossil Plant Groundwater Monitoring Report ς October 2008, at 4 (Jan. 20, 2009). 
77

 TVA, Memorandum from M. N. Sprouse to H. S. Fox, Colbert Steam Plant ς Additional Ash Disposal Area No. 5 ς 
Engineering Report (Dec. 21, 1982);  see also TVA, Geology of the Colbert Steam PlantΣ ŀǘ мл όbƻǾΦ мфрмύ όάώ¢ϐƘŜ 
major structural features are the small faults and joints, with the solution accompanying these features being of 
ƳƻǊŜ ǘƘŀƴ ǇŀǎǎƛƴƎ ƛƴǘŜǊŜǎǘΦέύΦ 
78

 TVA, Colbert Fossil Plant Groundwater Assessment, at 1 (Oct. 1994). 
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¶ Lƴ hŎǘƻōŜǊ ƻŦ мфупΣ ŀǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΣ ŀ άǎƛƴƪƘƻƭŜ ŎƻƳǇƭŜȄέ ŎŀǳǎŜŘ ǘƘŜ ƴŜǿ !ǎƘ 

Pond 5 to drain at a rate of 1 foot per hour;79 this was part of a series of sinkholes in this 

area between 1983 and 1985.80   

¶ ¢±! ƭƛƴŜŘ ǘƘŜ Ŏƻŀƭ ȅŀǊŘ ŘǊŀƛƴŀƎŜ ōŀǎƛƴ ǿƛǘƘ Ŏƭŀȅ ƛƴ мфуу ŀŦǘŜǊ άǿŀǘŜǊ ƭŜǾŜƭ 

ƳŜŀǎǳǊŜƳŜƴǘǎ ƛƴ ǘƘŜ ώōŀǎƛƴϐ ƛƴŘƛŎŀǘŜŘ ǎǳōǎǳǊŦŀŎŜ ƭŜŀƪŀƎŜΦέ81   

¶ In December of 1991, a meter-wide sinkhole caused the chemical treatment pond to 

lose 2 million liters of water.82   

¶ In February of 2012, a sinkhole caused process water from the coal unloading area to 

drain into the river, causing a 150-foot plume.83 

The Colbert ash disposal areas have also contaminated local groundwater:  Monitoring during 

ǘƘŜ мфулǎ ŀƴŘ мффлǎ ǊŜǾŜŀƭŜŘ ǘƘŀǘ άώƎϐǊƻǳƴŘǿŀǘŜǊ ƛƴ ōƻǘƘ ǘƘŜ ōŜŘǊƻŎƪ ŀƴŘ ǎƻƛƭ ώǿŀǎϐ ƛƳǇŀŎǘŜŘ 

ƴŜŀǊ ǘƘŜ ƳŜǘŀƭ ŎƭŜŀƴƛƴƎ ǇƻƴŘΣ Ŏƻŀƭ ȅŀǊŘ ŘǊŀƛƴŀƎŜ ōŀǎƛƴΣ ŀƴŘ !ǎƘ tƻƴŘǎ п ŀƴŘ рΦέ84  A 1994 

report suggested that there were three general areas or types of contamination:  First, wells 

downgradient of the metal cleaning pond and Ash Pond 4 showed evidence of contamination 

that TVA attributed to multiple sources, including high levels of solids, boron, and molybdenum 

attributed to Ash Pond 4, and high pH and sulfate attributed to the chemical treatment pond.85  

Second, groundwater near the coal yard and coal yard drainage basin showed evidence of 

contamination from those sources, including low pH, high sulfate and dissolved solids, and 

άŜȄŎŜǎǎƛǾŜ ƭŜǾŜƭǎ ƻŦ ǎŜǾŜǊŀƭ ƘŜŀǾȅ ƳŜǘŀƭǎ ŀƴŘ ŎŀŘƳƛǳƳΦέ86  Most of the wells around the coal 

ȅŀǊŘ ŘǊŀƛƴŀƎŜ ōŀǎƛƴ ǿŜǊŜ ŀōŀƴŘƻƴŜŘ ƛƴ ǘƘŜ ƭŀǘŜ мффлǎ όǎŜŜ άŘŀǘŀ ƎŀǇǎέ ōŜƭƻǿύΦ  CƛƴŀƭƭȅΣ ǘƘŜǊŜ 

was some evidence, though not as strong, of contamination from Ash Pond 5.87  More recent 

data are discussed below. 

Overview of recent monitoring 

The groundwater quality database for Colbert is better than for most TVA sites, with data going 

back to 1982, over twenty actively monitored wells (Fig. 4-1), and a complete set of monitored 

parameters (4-2 to 4-26).  Monitoring was originally required under both solid waste and 

NPDES permits.  Alabama exempted coal ash from landfill regulations between 1982 and 

                                                 
79

 TVA, Colbert Steam Plant ς Ash Pond 5 Engineering Report, at 1 ς 4 (Apr. 1985).  
80

 Letter from TVA to ADEM, Response to Groundwater Incident Number GW 93-6-4 and Notice of Violation (NOV) 
(Oct. 6, 1993).  
81

 TVA, Colbert Fossil Plant Groundwater Assessment, at 1 (Oct. 1994). 
82

 Id. at 4. 
83

 Letter from TVA to ADEM, Tennessee Valley Authority (TVA) ς Colbert Fossil Plant (COF) ς NPDES Permit No. 
AL0003867 ς Sinkhole Development (Feb. 6, 2012).  
84

 TVA, Colbert Fossil Plant Groundwater Assessment, at iii (Oct. 1994). 
85

 Id. at 66. 
86

 Id. at 66 ς 70. 
87

 Id. at 68 ς 70. 
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2011,88 but the Alabama Department of Environmental Management (ADEM) continued to 

require monitoring pursuant to a 1993 Notice of Violation.89 

In general, the same issues identified in the 1994 report (see preceding section) continue today.   

¶ Wells MC1, MC4, MC5A, and MC5C are all west and downgradient of Ash Pond 4 and 

the metal cleaning pond, and they show consistently high levels of antimony, arsenic, 

boron, and molybdenum.  Although the metal cleaning pond may have been partly 

responsible for the contamination, and was closed by TVA, the ash pond is likely to be 

the major cause.  The groundwater flow in this area is to the west and southwest, away 

ŦǊƻƳ ǘƘŜ ǊƛǾŜǊ ŀƴŘ ǘƻǿŀǊŘ ǘƘŜ ōƻǳƴŘŀǊȅ ƻŦ ¢±!Ωǎ ǇǊƻǇŜǊǘȅΣ ǊŀƛǎƛƴƎ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ 

offsite drinking water impacts. 

 

¶ Wells 17A, 17B, 31A, and 30B are downgradient of Ash Pond 4 to the east and north.  

¢±! ǊŜŎŜƴǘƭȅ ƴƻǘŜŘ ǘƘŀǘ άώƛϐǊƻƴ ŀƴŘ ƳŀƴƎŀƴŜǎŜ ƭŜǾŜƭǎ ŜȄŎŜŜŘ ƘƛǎǘƻǊƛŎŀƭ ǊŀƴƎŜ ƻŦ 

background levels, and therefore likely indicate coal ash contamination at these 

ǿŜƭƭǎΦέ90   

 

¶ Wells downgradient of Area 5, an area known to be susceptible to karst-related 

sinkholes, also show evidence of ash-related contamination.91 

Ash Pond 4 is scheduled for final closure in 2020.  The problems related to seeps and leaching 

are likely to continue in the meantime; whether the site continues to present a threat to 

groundwater after closure will depend on how TVA chooses to close the pond.          

Data Gaps 

¶ The monitoring well network at Colbert, which now consists of 25 wells, in the past 

included 41 or more wells.92  Some of these were offsite private wells that were 

abandoned when the owners connected to public water supplies.93  In 1999, ADEM 

approved the abandonment of five wells surrounding the coal yard drainage basin after 

TVA argued that the wells were redundant or were producing results that were 

                                                 
88

 See 2011 Alabama Laws Act 2011-258 (H.B. 50); Ala. Code §§ 22-27-2 and 22-27-3. 
89

 TVA, Colbert Fossil Plant Groundwater Update ς 1999, at 9 (Oct. 1999).  
90

 TVA, Colbert Fossil Plant Groundwater Monitoring Report ς April 2012, at 8 (July 5, 2012).  
91

 See, e.g., id. at 8 ς 9.  
92

 See TVA, Colbert Fossil Plant Groundwater Update ς 1999, at 2 (Oct. 1999) (describing 37 on-site wells and 4 off-
site wells).  
93

 See, e.g., Letter from TVA to ADEM, Groundwater Assessment Update Report ς Groundwater Incident 93-6-4 
(Jan. 19, 2000).  The two private wells approved for abandonment in this letter were offsite; one to the far 
northeast, and one just south of the Dry Fly Ash Landfill.  
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άǳƴǊŜƳŀǊƪŀōƭŜκǎǘŀǘƛǎǘƛŎŀƭƭȅ ƛƴǎƛƎƴƛŦƛŎŀƴǘΦέ94  In fact, as shown in Table 4-1, some of these 

wells showed clear evidence of contamination from the drainage basin including low pH, 

high sulfate and TDS, and high levels of some metals.  These wells should not have been 

abandoned.  Wells MC2 and MC3, which were located immediately south of the metal 

cleaning pond and showed high levels of antimony, arsenic, boron, and molybdenum, 

were abandoned in 2003 and replaced with wells MC5A and MC5B.95  From what we 

have on file it is not clear why these wells were abandoned. 

Table 4-1: Evidence of contamination from three wells around the coal yard drainage basin, all 
abandoned after 1999 (mean and range of data over stated period).96 

Pollutant 
Threshold 

(see Table 1-1) 

Well CA14 
(6/17/1986-
9/14/1993) 

Well CA18A 
(6/18/1986-
2/25/1997) 

Well CA24A 
(9/27/1989-
9/26/1991) 

pH 6.5-8.5 
(SMCL) 

4.9 
(4.1-5.7) 

6.0 
(5.4-6.4) 

6.5 
(6.1-6.9) 

Sulfate (mg/L) 500 
(DWA) 

1,291 
(130-1,900) 

1,078 
(580-1,900) 

322 
(160-610) 

TDS (mg/L) 500 
(SMCL) 

2,087 
(1,400-3,000) 

1,751 
(930-2,400) 

694 
(390-1,100) 

Aluminum (mg/L) 16.0 
(RSL) 

19.8 
(2.4-56.0) 

0.36 
(0.1-3.4) 

10.1 
(0.1-47.0) 

Cadmium (ug/L) 5.0 
(MCL) 

46.8 
(0.1-101) 

5.4 
(0.2-46) 

2.3 
(0.8-5.7) 

Manganese (mg/L) 0.3 
(LHA) 

63.4 
(27-99.4) 

21.9 
(0.0-34.0) 

13.7 
(8.7-22.0) 

   

¶ Wells CA9R and CA29BR have not been monitored for key non-metal pollutants, 

including sulfate and chloride, since spring 2010. 

¶ Many pollutants were not measured in any wells in April 2013 (see 4-2 to 4-26 below).  

It is not clear whether TVA intends to measure these pollutants less frequently or to 

stop measuring them altogether.  For the most part, these were pollutants that have 

never been found at high concentrations at the plant.  Cobalt, however, has been found 

at unsafe levels in several wells, and is a pollutant of concern in the coal ash context.97  

TVA should continue to monitor cobalt on a regular basis.   
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 Letter from TVA to ADEM, Groundwater Assessment Update Report ς Groundwater Incident 93-6-4, Enclosure A: 
Groundwater Well Summary (Mar. 6, 1998); Letter from ADEM to TVA, Re: Groundwater Incident GW-93-4 (Mar. 9, 
1999).   
95

 Letter from TVA to ADEM, Groundwater Assessment Monitoring Report (Jan. 8, 2004).  
96

 TVA, Colbert Fossil Plant Groundwater Update ς 1999, at A13-A27 (Oct. 1999). 
97

 See, e.g., U.S. EPA, 75 Fed. Reg. 35128, 35145 (June 21, 2010) (identifying cobalt ŀǎ ƻƴŜ ƻŦ ǘƘŜ ǘǿƻ άŎƻƴǎǘƛǘǳŜƴǘǎ 
ǿƛǘƘ ǘƘŜ ƘƛƎƘŜǎǘ ŜǎǘƛƳŀǘŜŘ Ǌƛǎƪǎ ŦƻǊ ǎǳǊŦŀŎŜ ƛƳǇƻǳƴŘƳŜƴǘǎΦέύΦ 



51 

 

Figure 4-1: Groundwater wells at Colbert Fossil Plant (approximate locations) 
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Table 4-2: Colbert Fossil Plant, Well CA19B. Sampled 7 times between April 2010 and April 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 170  

Antimony 6  <1  

Arsenic 10  <1 ς 3.3  

Barium 2,000  25 ς 33 No data in 4/2013 

Beryllium 4  <2 No data in 4/2013 

Boron 3,000 <200 ς 240  

Cadmium 5 <0.5 No data in 4/2013 

Chloride 250 mg/L 14 ς 20 mg/L No data in 4/2013 

Chromium 100 <2 ς 9.8  

Cobalt 4.7 <1 ς 7.298 No data in 4/2013 

Copper 1,300 <2  

Fluoride 4,000 <100 ς 160 No data in 4/2013 

Lead 15 <1  

Lithium 31 <15  

Manganese 300 <10 ς 61  

Mercury 2 <0.2 No data in 4/2013 

Molybdenum 40 <5 ς 18  

Nickel 100 3.0 ς 9.0 No data in 4/2013 

Nitrate 10,000 1,200 ς 1,700  

Selenium 50 <1 ς 2.3 No data in 4/2013 

Silver 100 <1 No data in 4/2013 

Strontium 9,300 290 ς 360  

Sulfate 500 mg/L 190 ς 240 mg/L  

TDS 500 mg/L 610 ς 720 mg/L No data in 4/2013 

Thallium 2 <1 No data in 4/2013 

Vanadium 63 <2  

Zinc 2,000 <10 ς 19  
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 The only positive cobalt reading was in October 2011; all other measurements were 

nondetect (<1 ug/L).   

Table 4-3: Colbert Fossil Plant, Well CA11. Sampled 7 times between April 2010 and April 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 830  

Antimony 6  <1 ς 1  

Arsenic 10  <1 ς 3.3  

Barium 2,000  16 ς 21 No data in 4/2013 

Beryllium 4  <2 No data in 4/2013 

Boron 3,000 <200  

Cadmium 5 <0.5 No data in 4/2013 

Chloride 250 mg/L 1.2 ς 2.5 No data in 4/2013 

Chromium 100 2.3 ς 19.0  

Cobalt 4.7 <1 ς 6.5 No data in 4/2013 

Copper 1,300 <2  

Fluoride 4,000 <100 ς 130 No data in 4/2013 

Lead 15 3.3 ς 6.6  

Lithium 31 <15  

Manganese 300 <10 ς 62  

Mercury 2 <0.2 No data in 4/2013 

Molybdenum 40 <2 ς 13  

Nickel 100 4.4 ς 32.0 No data in 4/2013 

Nitrate 10,000 360 ς 600  

Selenium 50 <1 No data in 4/2013 

Silver 100 <1 No data in 4/2013 

Strontium 9,300 140 ς 200  

Sulfate 500 mg/L <5 mg/L  

TDS 500 mg/L 290 ς 390 mg/L No data in 4/2013 

Thallium 2 <1 No data in 4/2013 

Vanadium 63 <2  

Zinc 2,000 <10 ς 31  
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Table 4-4: Colbert Fossil Plant, Well CA12A. Sampled 7 times between April 2010 and April 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 1,900  

Antimony 6  <1 ς 5.5  

Arsenic 10  <1 ς 1.9  

Barium 2,000  32 ς 56 No data in 4/2013 

Beryllium 4  <2 No data in 4/2013 

Boron 3,000 <200  

Cadmium 5 <0.5 No data in 4/2013 

Chloride 250 mg/L 1.4 ς 3.6 mg/L No data in 4/2013 

Chromium 100 <2 ς 6.6  

Cobalt 4.7 <1 No data in 4/2013 

Copper 1,300 <2 ς 3.9  

Fluoride 4,000 120 ς 1,200 No data in 4/2013 

Lead 15 3 ς 160  

Lithium 31 <15  

Manganese 300 <10 ς 32  

Mercury 2 <0.2 No data in 4/2013 

Molybdenum 40 <2 ς 15  

Nickel 100 2.7 ς 23.0 No data in 4/2013 

Nitrate 10,000 <100 ς 390  

Selenium 50 <1 No data in 4/2013 

Silver 100 <1 No data in 4/2013 

Strontium 9,300 160 ς 260  

Sulfate 500 mg/L 7.4 ς 8.9 mg/L  

TDS 500 mg/L 190 ς 280 mg/L No data in 4/2013 

Thallium 2 <1 No data in 4/2013 

Vanadium 63 <2  

Zinc 2,000 <10 ς 66  

 

 

 

 

 

 

 

Table 4-5: Colbert Fossil Plant, Well CA16. Sampled 7 times between April 2010 and April 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100  

Antimony 6  <1  

Arsenic 10  <1 ς 1.6  

Barium 2,000  22 ς 37 No data in 4/2013 

Beryllium 4  <2 No data in 4/2013 

Boron 3,000 <200 ς 1,200  

Cadmium 5 <0.5 No data in 4/2013 

Chloride 250 mg/L 4.4 ς 7.6 mg/L No data in 4/2013 

Chromium 100 <2 ς 4.7  

Cobalt 4.7 <1 No data in 4/2013 

Copper 1,300 <2  

Fluoride 4,000 <100 No data in 4/2013 

Lead 15 <1  

Lithium 31 <15 ς 19  

Manganese 300 <10  

Mercury 2 <0.2 No data in 4/2013 

Molybdenum 40 <2 ς 16  

Nickel 100 <1 ς 5.6 No data in 4/2013 

Nitrate 10,000 1,700 ς 2,700  

Selenium 50 <1 ς 3.2 No data in 4/2013 

Silver 100 <1 No data in 4/2013 

Strontium 9,300 120 ς 200  

Sulfate 500 mg/L 11 ς 120 mg/L  

TDS 500 mg/L 310 ς 500 mg/L No data in 4/2013 

Thallium 2 <1 No data in 4/2013 

Vanadium 63 <2  

Zinc 2,000 <10 ς 10  
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Table 4-6: Colbert Fossil Plant, Well CA17A. Sampled 7 times between April 2010 and April 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 7,000  

Antimony 6  <1  

Arsenic 10  <1 ς 3.4  

Barium 2,000  28 ς 73 No data in 4/2013 

Beryllium 4  <2 No data in 4/2013 

Boron 3,000 <200  

Cadmium 5 <0.5 No data in 4/2013 

Chloride 250 mg/L 2.7 ς 4.7 mg/L No data in 4/2013 

Chromium 100 <2 ς 21  

Cobalt 4.7 <1 ς 1.3 No data in 4/2013 

Copper 1,300 <2 ς 7.2  

Fluoride 4,000 <100 No data in 4/2013 

Lead 15 <1 ς 5.7  

Lithium 31 <15  

Manganese 300 <10 ς 180  

Mercury 2 <0.2 No data in 4/2013 

Molybdenum 40 <2 ς 6  

Nickel 100 1.3 ς 8.9 No data in 4/2013 

Nitrate 10,000 <100 ς 840  

Selenium 50 <1 ς 1.4 No data in 4/2013 

Silver 100 <1 No data in 4/2013 

Strontium 9,300 29 ς 97  

Sulfate 500 mg/L 9.1 ς 14.0 mg/L  

TDS 500 mg/L 60 ς 120 mg/L No data in 4/2013 

Thallium 2 <1 No data in 4/2013 

Vanadium 63 <2 ς 18  

Zinc 2,000 <10 ς 56  

 

 

 

 

 

 

 

Table 4-7: Colbert Fossil Plant, Well CA17B. Sampled 5 times between April 2011 and April 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100  

Antimony 6  <1  

Arsenic 10  1.0 ς 9.2  

Barium 2,000  18 ς 25 No data in 4/2013 

Beryllium 4  <2 No data in 4/2013 

Boron 3,000 <200  

Cadmium 5 <0.5 No data in 4/2013 

Chloride 250 mg/L 4.8 ς 15 mg/L No data in 4/2013 

Chromium 100 <2 ς 4.6  

Cobalt 4.7 6.1 ς 19.0 No data in 4/2013 

Copper 1,300 <2 ς 2.7  

Fluoride 4,000 <100 ς 290 No data in 4/2013 

Lead 15 <1 ς 6.2  

Lithium 31 <15 ς 20  

Manganese 300 660 ς 1,700  

Mercury 2 <0.2 No data in 4/2013 

Molybdenum 40 <2 ς 72  

Nickel 100 12 -24 No data in 4/2013 

Nitrate 10,000 <100  

Selenium 50 <1 ς 1.0 No data in 4/2013 

Silver 100 <1 No data in 4/2013 

Strontium 9,300 180 ς 840  

Sulfate 500 mg/L 150 ς 1,000 mg/L  

TDS 500 mg/L 500 ς 1,800 mg/L No data in 4/2013 

Thallium 2 <1 No data in 4/2013 

Vanadium 63 <2  

Zinc 2,000 12 ς 48  
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Table 4-8: Colbert Fossil Plant, Well CA20A. Sampled 7 times between April 2010 and April 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100 ς 40,000  

Antimony 6  <1  

Arsenic 10  <1 ς 13  

Barium 2,000  25 ς 110 No data in 4/2013 

Beryllium 4  <2 ς 3.6 No data in 4/2013 

Boron 3,000 <200 ς 440  

Cadmium 5 <0.5 ς 0.76 No data in 4/2013 

Chloride 250 mg/L 1.2 ς 2.5 mg/L No data in 4/2013 

Chromium 100 <2 ς 19  

Cobalt 4.7 <1 ς 4.2 No data in 4/2013 

Copper 1,300 <2 ς 12  

Fluoride 4,000 <100 No data in 4/2013 

Lead 15 <1 ς 8.9  

Lithium 31 <15 ς 3299  

Manganese 300 <10 ς 420  

Mercury 2 <0.2 No data in 4/2013 

Molybdenum 40 <2 ς 14  

Nickel 100 3.1 ς 36 No data in 4/2013 

Nitrate 10,000 2,300 ς 4,200  

Selenium 50 <1 ς 2.0 No data in 4/2013 

Silver 100 <1 No data in 4/2013 

Strontium 9,300 89 ς 140  

Sulfate 500 mg/L 11 ς 20 mg/L  

TDS 500 mg/L 250 ς 340 mg/L No data in 4/2013 

Thallium 2 <1 No data in 4/2013 

Vanadium 63 <2 ς 28  

Zinc 2,000 <10 ς 230  
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 Lithium was measured at 32 ug/L in October 2010; all other measurements have been 

nondetect (<15 ug/L). 

Table 4-9: Colbert Fossil Plant, Well CA20B. Sampled 7 times between April 2010 and April 
2013. 
 

Chemical Threshold Data Data gaps 

Aluminum 16,000 <100  

Antimony 6  <1 ς 1.6  

Arsenic 10  <1 ς 3.3  

Barium 2,000  32 ς 37 No data in 4/2013 

Beryllium 4  <2 No data in 4/2013 

Boron 3,000 <200  

Cadmium 5 <0.5 No data in 4/2013 

Chloride 250 mg/L 1.6 ς 1.9 mg/L No data in 4/2013 

Chromium 100 3.1 ς 5.2  

Cobalt 4.7 <1 ς 4.2 No data in 4/2013 

Copper 1,300 <2  

Fluoride 4,000 <100 ς 100 No data in 4/2013 

Lead 15 <1  

Lithium 31 <15  

Manganese 300 <10  

Mercury 2 <0.2 No data in 4/2013 

Molybdenum 40 <150100  

Nickel 100 3.2 ς 8.4 No data in 4/2013 

Nitrate 10,000 1,000 ς 2,800  

Selenium 50 <1 ς 6.2 No data in 4/2013 

Silver 100 <1 ς 1.3 No data in 4/2013 

Strontium 9,300 170 ς 190  

Sulfate 500 mg/L 16 ς 18 mg/L  

TDS 500 mg/L 370 ς 390 mg/L No data in 4/2013 

Thallium 2 <1 No data in 4/2013 

Vanadium 63 <2  

Zinc 2,000 <10 ς 12  
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 One of the five readings since April 2010 was reported as nondetect at <150 ug/L.  This 

detection limit is inadequate to detect exceedances of the Lifetime Health Advisory for 
molybdenum (40 ug/L).  In this case, however, the four earlier readings were all nondetect at 
<5 ug/L, the October 2012 reading was 8.2 ug/L, and the April 2013 reading was <2 ug/L, all 
well below the Lifetime Health Advisory.  




























































































































































































































