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Coal Ash Operations – Protecting People and the Environment 
 

Key Takeaways 
 
▪ Duke Energy continues to modernize our system to safely manage coal ash, enhance 

resiliency and adjust to a changing climate. 
 

▪ We’ve conducted extensive environmental studies of groundwater, surface water, aquatic 
health, fish tissue contaminant screening and air quality to ensure the company complies 
with strict permits and regulations to protect public health and the environment. We also 
perform special studies to provide a greater understanding of aquatic systems and the 
impact of our operations. 
  

▪ Scientific monitoring has been underway for decades – nearly 60 years at some sites – 
allowing Duke Energy, governmental agencies and other stakeholders to see long-term 
trends and confirm that environmental conditions remain healthy for aquatic life and human 
use. These data also serve as a baseline as we monitor for potential coal ash impacts. 

 

Monitoring and Compliance to Protect Communities 
 

▪ Duke Energy is a highly regulated company that must comply with numerous state and 
federal environmental regulations for air quality, groundwater and surface water quality, as 
well as responsible waste management. These safeguards have been established by state 
and federal regulators to protect human health and the environment. 
 

▪ Duke Energy is publicly accountable for the statements we make and the data we report. All 
laboratories we use are held to the high standards set by regulators, and our environmental 
scientists meet stringent field certification requirements. We use scientifically established 
methods and procedures with a robust quality assurance process in the field and the lab. 
 

▪ Environmental regulations require extensive monitoring and compliance reporting, including 
tests conducted under the oversight of state regulators. This includes: 
 

• Ash basin dam inspections: At least 53 inspections are performed each year at every 
coal ash basin, and at some sites even more frequently, such as during severe 
weather events. State regulators also independently conduct dam safety inspections.  
 

• Structural improvements: Duke Energy has completed structural improvement 
projects for dams across our system, including taking pipes under ash basins out of 
service, fortifying the berms around basins and cooling ponds, and installing new 
emergency spillways to accommodate heavy precipitation. 

 
• Groundwater monitoring: Thousands of monitoring wells encircle our ash basins, 

from which we’ve collected tens of thousands of groundwater samples and 
performed millions of individual chemical analyses. This extensive data informs basin 
closure and corrective action plans. After basin closure, monitoring will continue until 
the groundwater meets the appropriate water protection standards. 
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• Surface water testing: Across decades of tests, we have collected more than 
300,000 samples from approximately 300 locations adjacent to our coal facilities, 
producing over 2.5 million analytical results. 

 
▪ The National Ash Management Advisory Board, a group of third-party experts in coal ash 

management, reviews scientific studies and advises Duke Energy on safe methods for ash 
basin closure. 
 

A Case Study: Allen Steam Station 
 
Duke Energy performs scientific studies at all coal ash facilities across our fleet. To better 
understand the breadth and scope of the company’s monitoring efforts, here’s a deeper dive 
into the monitoring activities at one coal plant, Allen Steam Station (Allen) in Belmont, N.C.  
 

Groundwater Quality Monitoring 
 
▪ Groundwater studies at Allen have been ongoing since 2007, when Duke Energy voluntarily 

began installing groundwater monitoring wells. These wells encircle the ash basins and the 
entire plant property, at various sampling depths, to ensure groundwater impacts are well-
understood. 
 

▪ To date, 198 monitoring wells have been installed and sampled at Allen, culminating in more 
than 3,500 samples and over 137,000 individual analyte results, part of the approximately 
30,000 groundwater samples from more than 2,000 such wells at our North Carolina 
facilities alone. 
 

▪ These wells demonstrate that drinking water supplies around Allen have not been adversely 
affected by our basins, and groundwater modeling shows that supplies would not be 
impacted in the future. The state’s independent tests of private wells adjacent to Allen and 
other plants also showed our neighbors’ wells were not impacted by coal ash. 
 

▪ In 2018, Duke Energy completed installing permanent water supplies to all well owners 
within a half-mile of ash basins in North Carolina – a measure required by state law that 
Duke Energy supported to give neighbors added peace of mind, even though tests showed 
their private wells were not impacted by coal ash.  
 

▪ We’ve modernized Allen’s ash handling systems to take the ash basins permanently out of 
service – ash no longer goes into the basins – which in turn allowed us to remove the free-
standing basin water prior to ash excavation. Removal of that water is the most important 
step we can take to address groundwater issues. 

 

Surface Water Quality Monitoring 
 
▪ Duke Energy has monitored water quality in Lake Wylie upstream and downstream of the 

Allen facility for nearly 60 years. These data demonstrate that Duke Energy’s operations 
have no adverse effects on the lake, and that the lake is safe for recreation, maintains a 
healthy fishery and is a safe source for public drinking water supplies, as independently 
confirmed by the local water provider, Charlotte Water. 
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▪ Concentrations of three key parameters commonly associated with coal ash (arsenic, 

chromium and selenium) are vastly below state water quality standards (known as the 2B 
standard) for all designated uses of the waterbody, including drinking water supply, 
upstream and downstream of the Allen facility and throughout Lake Wylie.  

 

Parameter Location 
Number of 
Samples 

(2001-2020) 

Range 
(ppb) 

2B WQ Standard1 
(ppb) 

Arsenic 
Upstream 78 < 1-2 

10 
Downstream 74 < 1-2 

Chromium 
Upstream 48 < 1-1.8 

11 (Cr VI) 
Downstream 58 < 1-3.3 

Selenium 
Upstream 62 < 1-2 

5 
Downstream 66 < 1-2 

1 Where multiple 2B standards exist (Water Supply, Aquatic Life and Secondary Recreation), the strictest 
standard is applied for comparison (NCDWR 2019). There are no 2B standards for chromium. The 2B 
standard for Chromium VI (Aquatic Life and Secondary Recreation, chronic exposure) is applied for 
comparison but may only represent a fraction of the chromium data reported.  

 
Aquatic Health 
 
▪ Over the years, scientific assessments have been conducted to examine water quality and 

water chemistry, as well as the abundance and species composition of phytoplankton, 
zooplankton, macroinvertebrates, aquatic macrophytes and aquatic wildlife. Current ongoing 
sampling programs have been established to ensure the proper stewardship and health of 
these systems well into the future. Furthermore, these data indicate there have been no 
significant lasting effects to the surrounding aquatic environment related to coal ash 
constituents over the last 50 years. 

 
▪ Fish populations are a key indicator of the overall health of an aquatic system since they are 

influenced by changes in the environment and other aquatic communities (e.g., aquatic 
vegetation, macroinvertebrates and plankton). Lake Wylie is one of the most abundant and 
diverse fisheries in the Catawba River chain of impoundments. The Lake Wylie fishery 
around the Allen facility is healthy and thriving, as demonstrated by fish community 
monitoring and fish tissue testing. 

 
Fish Community Studies 
 
▪ Semi-annual studies of fish communities in Lake Wylie, as well as various community 

metrics, attest to the abundance and diversity of the fishery. These studies include relative 
weight and length frequency distributions of largemouth bass and bluegill. 

 
▪ One metric scientists use to monitor fish health is relative weight (Wr), a comparison of the 

length of a fish to its weight. Below are the mean Wr values for bluegill and largemouth bass 
collected around the Allen facility for the last two years, demonstrating a robust, healthy 
fishery. Data also confirm that fish are successfully reproducing (young-of-year) and growing 
to be part of a thriving adult fish community (juvenile/adult). 
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Relative Weight (Wr) Shows Healthy Fish in Lake Wylie 

Species 2017 2018 

Bluegill 80.6 84.7 

Largemouth bass 89.6 89.8 
Typical ranges in North Carolina are 70-110 for most species. 

 
▪ Another metric Duke Energy scientists use to evaluate the health of the fishery in Lake 

Wylie is catch per unit effort (CPUE). CPUE is a measure of the relative abundance of a 
species when electrofishing. The average CPUE of bluegill and largemouth bass since 2014 
has been higher than the 75th percentile for the region (Brouder et al. 2009). Variability 
occurs across the years, but the annual CPUE for these two groups was always above the 
50th percentile. These data, along with other community metrics such as length frequency 
analyses, have shown Lake Wylie supports abundant, healthy, self-sustaining fish 
populations. 

 

Species Average CPUE Range 
Regional 75th 

Percentile 

Bluegill 318 282-382 152 

Largemouth Bass 66 36-93 50 

 

Fish Tissue 
 
▪ As required in the National Pollutant Discharge Elimination System (NPDES) permit for 

Allen, Duke Energy tests 24 to 40 fish from different trophic levels (prey and predators) 
every year for the presence of trace elements – including arsenic and selenium – in their 
muscle tissue. These two trace elements are commonly associated with coal ash and can 
have fish and human health impacts. Results are submitted to the North Carolina 
Department of Environmental Quality (NCDEQ) during each NPDES permit renewal. 
 

▪ Results of fish tissue analyses over the past four years demonstrate that concentrations of 
these trace elements in fish muscle tissue are consistently far below the state’s consumption 
advisory level. The table below shows that average concentrations detected from 144 fish 
collected from Lake Wylie during 2014 to 2017 were well below the human health advisory 
levels for arsenic and selenium, and no individual fish was higher than the advisory level for 
either element. 
 

Parameter 
Average 

Concentration 
(ppm) 

Range (ppm) 
Human Consumption 

Advisory Level 
(ppm)1 

Arsenic 0.10 0.03-0.38 1.2 

Selenium 0.39 0.19-0.84 20 
1 Average tissue concentration (USEPA 2000). 
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