
 1 

Safe Housing for Chapel Hill 
Everyone Deserves a Safe Place to Live 

 
Coal Ash Health Impacts of the Proposed Housing Project at 828 Martin Luther King Boulevard, 

Chapel Hill, NC:  A Research and Policy Report 
 

…we have been studying this for eight years with a lot of caution and a lot of testing…we’ve 
heard over and over again “listen to the science, listen to the science”, and that’s what we’re 

doing…I think reacting emotionally to this is not helpful…we will continue to listen to the science… 
our consultants have been really thorough; we…need to move forward… 

--Karen Stegman, Chapel Hill Town Council member, March 21, 2022 Council Meeting 
 

It is not responsible for the town to build on this site without knowledge 
of the risks. Town officials are in total darkness about those risks. 

        --Dr. Avner Vengosh, Distinguished Professor of Environmental 
           Quality, Nicholas School of the Environment, Duke University 

 

 
             Coal ash at 828 MLK Blvd., 5/13/22, Courtesy of Adam Searing 

 
The Mayor and Chapel Hill Town Council, as this research paper will show, are about to make a tragic mistake, making an 
uninformed decision to build 225-275 units of housing on top of a 60,000 ton coal ash dump at 828 Martin Luther King Blvd. The 
vote to proceed with this plan was 8-1. This is tragic because coal ash is the new asbestos—its toxic metals are incredibly dangerous 
to the health and safety of children, pregnant women, families, and workers—arsenic, mercury, lead, radium 226, boron, and 30 
other toxic metals—each of which causes a range of diseases including cancers, respiratory and neurobehavioral issues, and death. 
Uninformed because the Town’s consultant, Hart & Hickman, failed to provide the Council with a complete assessment of the health 
risks of coal ash—scientific data that is readily available. Due to this failure of the consultants, Safe Housing for Chapel Hill spent 
over 5 months collecting the scientific data, engaged the nation’s top 3 coal ash scientists, and worked with other national, regional, 
and local advocacy groups to bring this information to the public. Here is a link to a 2 hour public forum featuring these 3 scientists 
on September 22, 2022: 
https://www.dropbox.com/s/5vw4bqmdujymghm/Coal.Ash.Health.Impacts.at%20828.MLK.Scientists.Speak.9-22-22.mp4?dl=0 
 
Confirmation bias is when the Council only asks for the data that will confirm the decision they have already made, and refusing to 
consider additional data. Willful blindness is when the Council goes ahead with their decision in spite of health science data that is 
contrary to their foregone conclusion. Currently, our Town Council and Mayor are operating on both these principles. This report 
scientifically shows that the coal ash at 828 MLK is a clear and present danger to the health and safety of anyone who would live 
there. The scientists said of this proposal to build housing on top of coal ash: “it’s crazy”, “it makes no sense,” “they are 
uninformed”. So the policy question that needs to be answered is this:  
 

Why would our Mayor and Town Council, knowing the science of coal ash and its health impacts on  
people, deliberately proceed to build housing on top of a coal ash dump? Do the Mayor and Town  
Council care about the health and safety of children, pregnant women and families who would live  
there? In light of all this scientific data, what is the Town’s motive to proceed? What will they do 
now? They have a clear choice. 
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RATIONALE FOR THIS RESEARCH REPORT 
This research report was prepared because our Town’s elected officials have so far not seen the coal ash health science data that is 
easily available, and because they do not seem interested in hearing it. As a result, a group of citizens formed Safe Housing for 
Chapel Hill and, at no cost to the taxpayers, conducted an exhaustive review of the literature, engaged the nation’s top 3 coal ash 
scientists, discussed our situation with national, regional, state and local environmental advocacy groups, public interest attorneys, 
and Region IV and national EPA.  
 
The Town of Chapel Hill’s plan to build about 225-275 housing units on top of approximately 60,000 tons of toxic coal ash at 828 
Martin Luther King Boulevard presents a clear and present health and safety danger to future residents, especially children and 
pregnant women and must be removed before anything is built on that site, especially housing. 
 
Coal ash comes from coal-fired power plants, in this case UNC’s power plant, and at 828 MLK Blvd. consists of at least 19 toxic 
metals like arsenic, lead, mercury, cobalt, cadmium, radium 226 and radium 228, boron, strontium, lithium, among others, all of 
which are present at this site, metals that can cause serious health problems including cancer, neurobehavioral problems in children, 
and death. Here are 4 specific reasons why we did this research: 
 

• The Town Council, even after 8 years of studies and expensive consultant research, still does not have the requisite health 
impacts scientific data to be able to make an informed decision on whether to build housing at this site. A significant 
amount of that data was publicly available in 2018, long before Hart & Hickman issued their health and safety risk 
assessment in 2021.  

• It is clear from the public debate that Town officials fail to grasp the enormity of the public health and safety risks of these 
toxic metals for children, pregnant women, and families who would live there.  

• Coal ash is the new asbestos. The metals in coal ash, according to the Centers for Disease Control, cause cancer and can 
kill. Town officials appear to have fallen prey to confirmation bias—they want so much to proceed with this building project 
that they either did not look for, or did not consider any data, logic, or public opinion that could be contrary to what seems 
to be their foregone decision—to build housing on top of this toxic coal ash dump. 

• The health impacts data is clearly available, as you will see in this paper. It can only be willful blindness to proceed on the 
current policy path, a path which deliberately puts the health and safety of the children, pregnant mothers, families, and 
workers at risk. 
 

We are not opposed to building housing at 828—we are, however, adamantly opposed, on health science grounds, to building it on 
top of a toxic coal ash dump. In fact, it is our intention to help our Town prevent a public health crisis like what happened in 
Mooresville/Lake Norman and Huntersville about a decade ago—many homes were built on top of coal ash structural fill, and a 
number of years later, two thyroid cancer clusters showed up, one in each town. They discovered 42,000 tons of coal ash next to 
Lake Norman High School. 25 students got cancer, and 6 have died.  
 
We believe it is the duty, moral responsibility, and obligation of our elected officials to protect the health and safety of our citizens 
from potential cancers and death. Even one child or adult getting ill 5 years from now is one too many. Therefore, all coal ash must 
be removed before any construction begins. It can be done safely and at a small expense when compared to the ongoing severe 
health risks to people living there. 
 

OVERVIEW OF THIS REPORT 
 
In this report, we will present the results of 5 months of research, interviews, dialogues, and meetings with the nation’s top 3 coal 
ash scientists, the EPA in Region IV and Washington, DC, multiple regional and local advocacy groups, attorneys at reputable 
environmental organizations, and national public interest research and policy groups such as the Environmental Integrity Project, 
Earth Justice, Southern Alliance for Clean Energy, North Carolina for Clean Water, and others. This report is organized as follows: 
 
Executive Summary 
I. Understanding Coal Ash, and at 828 Martin Luther King Boulevard 
II. Chapel Hill’s Proposal to Build Housing on Top of Coal Ash at 828 Martin Luther King Boulevard 
III. Hart & Hickman Health & Ecological Risk Assessment and Expert Challenges 
IV. The Health Impacts of Coal Ash—3 Top National Coal Scientists Speak 
V. Coal Ash at 828 MLK—Remediate Or Remove? 
Conclusion 
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EXECUTIVE SUMMARY 
 
What follows is a summary of the main points of this research and policy paper. In it we provide: 

• An analysis of the Hart & Hickman reports and what they failed to consider that is essential to understanding the health 
risks of coal ash 

• An analysis of the legal dimension of this project, including Federal law, the 2014 Coal Ash Management Act, and the DEQ 
Brownfield Agreement process 

• An overview of the coal ash health science featuring 3 of the nation’s top coal ash scientists: Dr. Julia Kravchenko of the 
Duke School of Medicine; Dr. Avner Vengosh of the Nicholas School of the Environment at Duke University; and Dr. Kristina 
Zierold of the Department of Environment Health Sciences at the University of Alabama, Birmingham 

• Biographies of the coal ash scientists as well as a sample of the research available on coal ash 
• 2 critical coal ash health science papers will be appended to this document, 1 paper which was overlooked by Hart & 

Hickman—a comprehensive literature review of coal ash health impacts and communities by Dr. Kravchenko. Also 
appended is a scientific report analyzing the coal ash at 828 MLK by Dr. Vengosh  

 
Given the length of this analysis, here are the bottom line messages of this paper:  
 
• Coal ash is the new asbestos—arsenic, mercury, lead, radium 226, boron and 30 other toxic metals 

o The Environmental Protection Agency (EPA) says there are 35 toxic metals in coal ash; the Centers for Disease Control 
said the toxic metals include arsenic, mercury, lead, boron, antimony, and radium 226 and 228, each one of which can 
cause serious damage to lungs, kidneys, brains, nervous systems, can cause cancer and death 

o Physicians for Social Responsibility: “If eaten, drunk, or inhaled, these chemicals can cause cancers, cognitive deficits, 
developmental delays, and behavioral problems, heart damage, lung disease, kidney disease, reproductive problems, 
and impaired bone growth in children.” 

o Dr. Julia Kravchenko, Duke School of Medicine: Diseases due to coal ash include: premature death, lung cancer, 
respiratory mortality, bronchitis and asthma in children, cardiovascular disease, diabetes, low birth weight, and infant 
mortality 

• 828 MLK Blvd. is, in effect, a “superfund site”—a clear and present danger to the health and safety of anyone at or 
near 828 MLK Boulevard 

o There is an estimated 60,000 tons of toxic coal ash and other waste in a dump used by the University of North Carolina; 
this coal ash has at least 19 toxic metals in it, e.g. arsenic, lead, and mercury. 

o The Town has acknowledged the toxicity coal ash at 828: in 2014, after Duke Energy’s Dan River coal ash spill in Eden, 
NC., Falcon Engineering was commissioned to map where the coal ash was—it covers over half the site; in 2020 they 
removed 1000 tons of coal ash along Bolin Creek, rebuilt the Greenway, put up a fence along the embankment, and put 
up a sign warning the public of the public health hazard 

o In 2021, Hart & Hickman found: 
§ 11 toxic metals at locations all over the 828 site at depths of 1’ to 30’ 
§  Concluded that “…Some impacted perched groundwater may eventually migrate through underlying 

unsaturated zones to groundwater in the main underlying unconfined aquifer…” 
o In August, 2022, Dr. Avner Vengosh, Distinguished Professor of Environmental Quality at Duke University, in several soil 

samples from the 828 site, found concentrations of 19 toxic metals (e.g. Arsenic, Selenium, Molybdenum, Thallium, 
Mercury, and Lead) in the Chapel Hill coal ash are higher by up to 10 to 30-fold relative to the baseline 
concentrations of the North Carolina soil, and exceed EPA threshold guidelines for ecological standards, which may 
pose human and environmental health concerns 

• The Town knew for years that coal ash at 828 MLK was a danger to human health & safety 
o 1950-1970s—University of North Carolina power plant dumps toxic coal ash at 828 MLK Boulevard 
o 2014—After the disastrous Duke Energy coal spill into the Dan River, Chapel Hill commissioned Falcon Engineering to 

map where the coal ash was; it covered well over half the 10 acre site, including underneath the current police station 
o 2017—The Southern Environmental Law Center told the Town that there were public health and environmental safety 

risks—it was in the water, on the land and could be eroded with flooding, taking it right into the public water supply 
o 2020 the Town removed 1000 tons of coal ash from the embankment and reconstructed the greenway, put up a fence, 

and posted a warning sign to not trespass due to the public health dangers of coal ash 
o 2021 Hart & Hickman risk assessment documented coal ash at 1’ to 30’ in depth, at least 11 toxic metals, and that it 

would be a risk for residents to live there 
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o 2022—in the Memorandum of Understanding with the developer, Belmont Sayre, the Town says none of the 
residential units will be for sale—only for rent. Why? We can speculate it is because they know the health risks of coal 
ash from extended stays 

• The 828 MLK project appears to violate the 2014 Coal Ash Management Act 
o CAMA is crystal clear about what is not allowable under the law: Structural Fill Must Not Be: 

§ Within the 100-year floodplain—in 2017, the Southern Environmental Law Center concluded “The coal ash 
extends into the floodplain of Bolin Creek.” 

§ Within 50-feet of a property boundary, wetland, bank of a perennial stream or surface water body 
§ Within 300-feet of a private dwelling or well 
§ Within 50 horizontal feet of a wetland 
§ In regard to these last 3 points—the residential units would be on top of the coal ash rather than 300’ away 

o The Town claims that because the 828 MLK coal ash dump was there before 2014, CAMA does not apply; Dr. Vengosh 
rebutted this statement saying that “every coal ash dump in the country was created before 2014.” A red herring. 

o In a letter to the Town Council March 23, 2022, Dr. Pamela Schultz, an environmental and chemical engineer, and 
former Chair and still member of the Chapel Hill Stormwater Advisory Board, disputed several points made by town 
officials about CAMA: 

§ On the use of coal ash structural fill which is being considered, the Town Attorney said it was still legal; Dr. 
Schultz said this practice no longer occurs in North Carolina 

§ DEQ says on its website that only 2 structural fills larger than 8000 tons per acre have been permitted since 
2014; Dr. Schultz pointed out that 828 is estimated at 13,000 tons per acre 

§ Dr. Schultz: “I do not believe the council was given all the information needed to make a good decision. Of 
particular concern is the misrepresentation of the risk assessment results.” 

o Technical questions have been raised as to whether 828 MLK is covered by this law—whether it is or not is beside the 
point—828 MLK should be governed by the spirit and intent of this law—you don’t build on top of toxic coal ash  

• The Town’s consultants, Hart & Hickman, failed to do a thorough health impacts risk assessment—leaving the 
Town Council uniformed to make a science-based decision 

o 2018—Dr. Julia Kravchenko of Duke’s School of Medicine, published a comprehensive analysis of the coal ash health 
risks in communities—it was not even cited by Hart & Hickman in their 2021 report 

o Oct. 7, 2021—in Hart & Hickman’s health risk assessment of 828 MLK, no health scientific research was cited from 
nationally recognized coal ash scientists, nor were they listed in their bibliography—they failed to do a complete job, 
leading the Town Council to conclude there are few if any health risks for people living there 

o Hart & Hickman also failed to review the research on coal ash and children ages 6-14 conducted by Dr. Kristina Zierold 
of the University of Alabama, or Dr. Avner Vengosh at Duke’s Nicholas School of the Environment, who has conducted 
research on coal ash and water and soil for over 10 years 

o EPA, the CDC, and Physicians for Social Responsibility, cited above, all have done the research showing that the toxic 
metals in coal ash can cause cancer and death—why did Hart & Hickman not do that research? 

o In May, 2022, the Environmental Integrity Project in Washington, DC, which has evaluated coal ash projects for over 20 
years, concluded, after reading the 2021 report: 

…shows that the site is not safe for redevelopment as a residential property, and it fails to show that the site is 
not adversely affecting local surface water. Risk estimates presented…are too low. The true risks of 
redevelopment would be even higher if the Risk Assessment were to fully account for all coal ash risk drivers 
(boron, lithium, and molybdenum). Not only was the health science not fully assessed, even the ecological analysis 
was incomplete—and tragically so 

o To confuse things more for the Council, what are we to believe about Hart & Hickman’s position on health risks to 
human beings?  

§ Still, the 2021 risk assessment concluded that “acceptable risk levels were exceeded for a future resident…” 
and for construction workers 

§ In the ecological risk assessment section, they said there was potential for erosion of the soil leading to coal 
ash flowing down the embankment into the greenway 

§ But on the other hand, on March 21, 2022, Hart & Hickman consultants created significant confusion by telling 
the Town Council that it was “safe” to live there—up to 10 years for a child and 16 years for an adult—without 
risk; this belies the reality that even Hart & Hickman concluded there were risks, even though they didn’t do 
the research 

§ Later Hart & Hickman confuse us even more by saying that for redevelopment an option is to excavate or 
remove the coal ash 

o This failure to do the health sciences research, and subsequent opposing statements on the health risk led Dr. Vengosh 
to say, “The Town Council is flying blind on this critical element of the proposal.” 
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• The DEQ’s Brownfield Agreement process violates the public trust and does not keep us safe 
o If a future resident got cancer or died, or a child got cancer or had neurobehavioral problems, no one is responsible 

except that individual—not the State, the Town, or the developer—everyone is on their own 
o The May 16, 2022 public “hearing” consisted of a 60 minute presentation, and 30 minutes for 17 people to make 

comments; questions submitted did not get answered for 11 weeks, and then many questions were not answered 
completely or at all; one organization submitted 34 questions and got 2 answered—every single comment opposed this 
project—they were ignored 

o In a letter from Sharon Eckard on September 21, 2022, she clearly stated that the public will only get to comment, in a 
30 day window, after they have made their decision—this violates the public trust 

o DEQ has said that they would not be responsible for worker safety during construction, leaving it to the contractor 
o Historically, DEQ has approved 98% of all brownfield agreements, giving citizens of Chapel Hill the clear impression that 

the decision to proceed with the 828 MLK housing project is a done deal 
• The nation’s top coal ash scientists are clear coal ash is hazardous to human health 

o Dr. Julia Kravchenko, Duke School of Medicine: “The Impact of Coal-Powered Electrical Plants and Coal Ash 
Impoundments on the Health of Residential Communities,” with H. Kim Lyerly, NC Med Journal, (Sept-Oct, 2018). This 
peer-reviewed analysis of over 8000 scientific articles that led to 113 reviewed in detail, concludes in part: 

§ Coal ash particulate matter, can upon inhalation, penetrate deep into the respiratory tract and deposit in the 
lungs, leading to respiratory, cardiovascular, and cerebrovascular diseases and lung cancer 

§ …the spectrum of metals in coal ash (e.g. arsenic, mercury, lead, cadmium…) have been shown to be 
associated with neurotoxic, carcinogenic, teratogenic, and mutagenic effects. 

§ In terms of water and soil contamination, “even low concentrations of some contaminants (e.g. arsenic) could 
be an issue because they can be retained in suspended sediments and remobilized with environmental changes 

§ …coal ash can impact human health at every stage of use—from the initial mining of coal to the post-
combustion disposal of coal ash. 

o Dr. Avner Vengosh, Nicholas School of the Environment, Duke University:  
§ On August 2, 2022, Dr. Vengosh and his team took a number of core soil samples at 828 MLK on the 

embankment, and at no cost to the Chapel Hill taxpayer, analyzed it, and prepared a scientific report that is 
attached to this report; it concluded: 
• There were 19 toxic metals in the coal ash samples—New city plans to develop the property for low-

income housing raise questions about the content and composition of the coal ash at this site and its 
potential effect on human health should the site be used for housing.  

• The concentrations of toxic metals in the Chapel Hill coal ash also exceed the aquatic freshwater sediment 
toxicity guidelines used by the U.S. EPA to define potential ecological impact 

• The concentration of As (Arsenic) and Tl (Thallium) in the Chapel Hill coal ash were respectively just below 
and exceeding the EPA Regional Removal Management Levels for Chemicals (RMLs) threshold values for 
Residential Soils. The RMLs are designed to assist decision-making concerning comprehensive 
environmental response, compensation, and Liability Act (CERCLA) removal actions at Superfund sites.  

• “…exposure to higher levels of radium over a long period of time may result in harmful effects including 
anemia, cataracts, fractured teeth, cancer (especially bone cancer), and death. 

• “Overall, the data indicate that concentrations of toxic elements in the Chapel Hill site exceed the 
ecological threshold values for aquatic freshwater sediment toxicity and the levels of two highly toxic 
elements of As and Tl are close and exceed the maximum levels recommended by EPA for Residential 
Soils”  

§ Dr. Vengosh also outlined 4 additional risk factors for housing at 828 MLK: 
• To demolition workers due to coal ash dust (fly ash); plumes of coal ash if not properly treated 
• To people living at 828 MLK—soil deterioration of the 3-4’ cover can be degraded leaving buried coal ash 

exposed, like at Lake Norman High School where 25 students got cancer and 6 died—Just putting dirt 
over it is not enough protection against fly ash.” 

• Leaching of coal ash into the water supply—“Even if you close up all the places where there is coal ash, 
covering it won’t prevent leaching which will get into the ground water or the creek.” 

• Lack of monitoring in perpetuity—who would do this? What would happen if coal ash is discovered? 
§ In summary, Dr. Vengosh has said: “The Town does not have adequate information to protect the health and 

safety of potential residents.” 
o Dr. Kristina Zierold, Department of Environment Health Sciences, University of Alabama, Birmingham: She is a 

leading coal ash scientist who has focused on the health impacts of coal ash on children 6-14 
§ She discusses how coal ash gets into human systems through inhalation, chronic exposure, ingestion, and 

leaching 
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§ “Children who live in homes near coal ash dumps/plants have significant neurobehavioral issues involving 
mental health, depression, aggressiveness, ADHD, gastrointestinal problems, degenerative diseases, and 
respiratory disease.” 

§ Dr. Zierold’s research is on children living near coal ash—living on coal ash would increase their chances of 
significant physical and mental health risks 

• The Bottom Line: the only option to protect health and safety of future residents and workers is to remove all coal 
ash before building anything at 828 MLK 

o What this paper shows is that the Town has failed to make a compelling, science-based case for building residential 
housing on top of about 60,000 tons of coal ash 

o It is the Town Council and Mayor’s moral and public health responsibility to keep our citizens safe—the proposed plan 
does not do that.   

o The Brownfield Agreement process in effect covers up the issue by shielding the Town and developer from any liability, 
shifting all the risk to the people who would live at 828 MLK 

o Remediation will not work—as Dr. Vengosh and Dr. Zierold have pointed out, soil deterioration, soil instability, runoff, 
and leaching into the water supply, since there is no liner under the coal ash; as Dr. Vengosh pointed out,  Even if you 
close up all the places where there is coal ash, covering it won’t prevent leaching which will get into the ground 
water or the creek.” 

o Frank Holleman, Southern Environmental Law Center has said: “Excavation is now the established industry 
standard…If a capped site fails, how will management defend their decision contrary to this industry trend in response 
to the inevitable…investigations, claimant litigation and shareholder questions.” 

o Excavation and removal is the only option to protect the health and safety of future residents, and workers, at 828; 
Hart & Hickman suggested it; the Brownfield Agreement Issue 9, Insurance as Safety, suggests it; health science risk 
data require it  

o The Town Attorney quoted the cost of removal as being $13-16 Million; we checked on this with an engineering firm 
that does this for a living—the cost is $2.5-5.0 Million—which in the Sept. 13, 2022 memo from the City Manager the 
Town is prepared to finance through debt capacity; it can also be safely removed to a lined landfill that would not 
impact any other community 

o All coal ash must be removed before anything is built at 828 MLK. 
 
I. UNDERSTANDING COAL ASH AND ITS PRESENCE AT 828 MARTIN LUTHER KING BOULEVARD 
 
Every year, coal-fired power plants produce 140 million tons of coal ash, which consists of toxic metals that are extremely dangerous 
for human beings: arsenic, mercury, lead, boron, lithium, radium 226, cadmium, cobalt and many more, each of which, according to 
the Centers for Disease Control, can cause multiple forms of cancer, organ failure, neurobehavioral issues in children, and death. 
Coal ash is stored in 1400 landfills and storage ponds in 45 states. It is in concrete block, highway asphalt, used by farmers in their 
soil to increase yields, and it is in what is called “structural fill” used as foundation soil for golf courses, school fields, playgrounds, 
and housing. Is it dangerous? According to the Centers for Disease Control and many others, there is no question about the damage 
to human health these toxic metals can cause, and yet the Federal government—Congress and the EPA—have failed to classify coal 
ash as a hazardous waste. But now, whole communities are impacted by it—in Alabama, South Memphis, and now Chapel Hill—and 
people are demanding that our public officials act to protect our public health and safety.  
 
In Chapel Hill, we are also demanding that the Mayor and Town Council remove all the coal ash at 828 MLK Boulevard before 
anything is built on that site to prevent anyone from getting cancer or dying in the future just because they lived there. It is the duty 
and sacred obligation of our elected officials to the people of Chapel Hill. The choice the Mayor and Town Council have is to protect 
the health and safety of the people, or the interests of private developers.  
 
SOME HISTORY FOR CONTEXT 
in 2010, UNC wanted to build a new warehouse on land adjacent to the UNC coal-burning power plant:  
 

Unusual dark streaks and layers in the soil were discovered in June 2010 during excavation for the construction of 
a new storage building on the southeast portion of the site, near the gravel section of McCauley Street. Tests of 
the suspect material confirmed the presence of coal combustion byproducts (CCBs) in the soil…The suspect soil in 
the building footprint was excavated and sent to a permitted landfill so that construction of the warehouse could 
be completed. https://ehs.unc.edu/environmental/remediation/remediation-cogen/ 

 
As Town Council member Adam Searing said September 11. 2022 in his email newsletter: 
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If it isn’t safe to construct a warehouse on top of coal ash without removing it, it sure isn’t safe to construct family housing 
on top of the same coal ash without removing it too. Let’s not put our children at risk with this terrible current project – 
clean it up before we build it up. 

 
In 2014, in Eden, NC, Duke Energy spilled 39,000 tons of coal ash into the Dan River. They ended up pleading guilty to criminal 
negligence, paid fines, and had to clean it up. According to Dr. Avner Vengosh, Distinguished Professor of Environmental Quality at 
the Nicholas School of the Environment, Duke University, about 400 of the people who cleaned up that spill got cancer.  
 

 
Duke Energy’s Coal Ash Spill Into the Dan River, Eden, NC 2014 

 
In 2017 in Mooresville, NC, Taylor Wind, daughter of Susan Wind, now a national organizer against coal ash, was diagnosed with 
thyroid cancer and today is still fighting the disease. Susan raised $110,000 to pay for a Duke University scientific analysis of the 
potential cause of her daughter’s cancer.  Through her own investigative research, she discovered what she calls the "dirty secret of 
North Carolina"—her town used coal ash in lieu of soil to build communities, landscape homes, build businesses and even dumped it 
next to schools and parks where kids play. Over 20 parents came to Susan after they discovered over 42,000 tons of coal ash 
dumped at the local high school where so many kids developed cancers (all types).  Taylor also attended that high school.  A thyroid 
cancer cluster was confirmed in her zip code, although the state refused to use the words "cancer cluster" (they called it significantly 
higher cancer rates).  After learning about this toxic dirt in their area, and watching friends, family and neighbors continue to get 
diagnosed with cancers, the Wind family moved out of state, away from the coal ash. 
 
In 2018 in Mooresville, NC, on the other side of Lake Norman from Duke Energy’s coal-fired power plant, people started to report 
various forms of cancer—in the eye, thyroid cancer in the neck, and melanoma at significantly higher rates per capita than in other 
communities. As reported by Lisa Sorg of NC Policy Watch in 2018: The state’s Central Cancer Registry statistics show that for the 
past 22 years Iredell County has reported statistically higher incidences of thyroid cancer than the state average — even double or 
three times greater. https://ncpolicywatch.com/2018/06/21/susan-wind-had-a-reason-to-press-state-officials-about-a-possible-
cancer-cluster-near-lake-norman-her-daughter-had-the-disease/ 
 

 
Duke Energy’s Marshall Steam Station, Lake Norman, NC 

 
What does this have to do with Chapel Hill and the proposal to build 275 units of housing on top of 60,000 tons of coal ash? Given 
the human tragedies in Eden, Mooresville and Huntersville, we are asking why Chapel Hill is even considering to do the same thing?  
 
We have one central purpose in this paper—to provide the scientific evidence to get the Town of Chapel Hill to remove all 60,000 
tons to an appropriate storage facility before building anything at this site. This research analysis addresses the human health, 
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safety, and ecological impacts of coal ash on human beings and communities, and will provide a set of policy recommendations and 
actions Chapel Hill can take to prevent another human health tragedy.  
 
WHAT IS COAL ASH? 
Coal ash, also referred to as coal combustion residuals or CCRs, is produced primarily from the burning of coal in coal-fired power 
plants.  Coal ash includes a number of by-products produced from burning coal, including: 

• Fly Ash, a very fine, powdery material composed mostly of silica made from the burning of finely ground coal in a boiler. It is 
the main component of coal ash, is composed of very small spherical particulate matter composed of silica, aluminum, iron, 
calcium, and oxygen, and may also contain heavy metals such as arsenic and lead at trace levels that can penetrate the 
lungs and brain.  

• Bottom Ash, a coarse, angular ash particle that is too large to be carried up into the smoke stacks so it forms in the bottom 
of the coal furnace. 

• Boiler Slag, molten bottom ash from slag tap and cyclone type furnaces that turns into pellets that have a smooth glassy 
appearance after it is cooled with water. 

• Flue Gas Desulfurization Material, a material leftover from the process of reducing sulfur dioxide emissions from a coal-
fired boiler that can be a wet sludge.  https://www.epa.gov/coalash/coal-ash-basics#01) 

• The EPA estimates 140 million tons generated annually  
• Coal ash is the 2nd largest stream of industrial waste next to mine wastes  
• Coal ash landfills and ponds are in 45 states—it’s a national problem 

 
WHY IS COAL ASH SO DANGEROUS—ITS TOXIC METALS ARE IN COAL ASH 
According to the Centers for Disease Control, the toxic metals in coal ash and fly ash include Arsenic, Boron, Mercury, Lithium, and 
Selenium—each one can cause damage to our health and environment from cancer to death. 
https://www.atsdr.cdc.gov/substances/coalAsh.html#:~:text=Onsite%20coal%20ash%20ponds%20should,similar%20to%20flu%2Dli
ke%20symptoms. These toxic metals and their health impacts include at least these: 
• Aluminum: Scarring of lungs (pulmonary fibrosis) with symptoms of cough and shortness of breath. May be linked to dementia. 
• Antimony: Can lead to permanent lung damage. May harm female fertility and damage liver, kidneys and heart. 
• Arsenic: Can lead to nervous system damage, cardiovascular harm, urinary tract cancers; can cause lung cancer and skin 

cancer 
• Boron: Can lead to eye, nose, and throat irritation, damage to the testes, intestines, liver, kidneys, and brain, and eventually 

lead to death. 
• Cadmium: Lung and prostate cancer; damage the reproductive system.  
• Chromium: Can cause stomach and intestinal ulcers, anemia, stomach and lung cancer 
• Lead: Brain swelling, kidney disease, cardiovascular problems, nervous system damage, and death. No safe level of lead 

exposure, particularly for children 
• Vanadium: Can cause asthma attacks with shortness of breath, wheezing, chest tightness, damage to the kidneys, & anemia 
• Zinc: Appears to affect the male reproductive system, including sperm count 
• Mercury: Nervous system damage and developmental harm, such as reduced IQ. Particular risk to children, infants and fetuses. 
• Molybdenum: Joint pain; linked to high blood pressure and liver disease 
• Manganese: Can cause permanent brain damage; irritates nose, throat and lungs; may cause harm to the liver and testes and 

decrease fertility in males 
• Nickel: Inhalation can damage the nose, throat and lungs; probable carcinogen for lung cancer;  scarring of the lungs 
• PM2.5: Particles can lodge deep in the lungs and cause premature death, as well as lung and heart disease, decreased lung 

function, asthma attacks, heart attacks and cardiac arrhythmia. 
• Selenium: Inhalation can irritate the nose, throat, and lungs; can cause nausea, diarrhea, abdominal pain, headache; fatigue, 

loss of nails and hair, and depression 
• Thallium: Nervous system damage and lung, heart, liver and kidney problems. Main ingredient in rat poison 

The Environmental Protection Agency says, in its key report on the health and ecological risks of coal ash, there are 35 toxic metals 
in coal ash—List of Chemical Constituents Evaluated in the CCR Risk Assessment 
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Environmental Protection Agency: HUMAN AND ECOLOGICAL RISK ASSESSMENT OF COAL COMBUSTION RESIDUALS, December 2014  
 
EPA draws the following conclusions about health risks in this report:  
• Current management practice of placing CCR waste in surface impoundments and landfills poses risks to human health 
• Risks to residential receptors were identified primarily from exposures to arsenic and molybdenum in ground water used as a 

source of drinking water, but additional risks from boron, cadmium, cobalt, fluoride, mercury and thallium were identified and 
the environment within the range that OSWER typically regulates. On a national scale, surface impoundments presented higher 
risks than landfills. 

• Sensitivity analyses on liner type indicate that disposal of CCR wastes in unlined surface impoundments and landfills presents the 
greatest risks to human health and the environment. 

• Arsenic in coal ash increases the risk of death 
 
CHAPEL HILL’S CONSULTANT, HART & HICKMAN FOUND THESE TOXIC METALS AT 828 MLK, 2021  
Hart & Hickman, the town’s environmental consultant on this project, has concluded from its own 2021 analysis of soil samples at 
828 MLK that the following 11 toxic metals are currently present:  
• Arsenic, multiple locations 
• Barium, multiple locations 
• Mercury, multiple locations 
• Selenium, multiple locations 
• Cadmium 
• Cobalt 
• Copper, multiple locations  
• Beryllium, multiple locations 
• Manganese 
• Nickel 
• Strontium, multiple locations 
Hart & Hickman’s 2021 risk assessment report has a map on the next page that shows where these chemicals are 

DR. AVNER VENGOSH’S COAL ASH SAMPLES AT 828 MLK, AUGUST 1, 2022 
Dr. Vengosh, Distinguished Professor of Environmental Quality at Duke University’s Nicholas School of the Environment, has a 
decade of research on coal ash. With his team, he collected 8 samples of coal ash on the embankment on August 2, 2022, collecting 
8 samples and used 3 for their analysis in conjunction with Appalachian State. His full report is appended to this report. 
 

 
 
Dr. Vengosh found 19 toxic metals in the coal ash samples taken on the embankment below the police station. 
His summary findings:  

Results from optical and elemental analyses of soil samples collected from the hillside below 828 Martin Luther  

Nitrate / Nitrite 
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King Jr. Blvd. along Bolin Creek in Chapel Hill clearly indicate the occurrence of coal ash on site. The concentrations  
of toxic metals (e.g., As, Se, Mo, Sb, Tl) in the Chapel Hill coal ash are higher by up to 10 to 30-fold relative to the  
baseline concentrations of the North Carolina soil, and exceed EPA threshold guidelines for ecological standards,  
which may pose human and environmental health concerns. Likewise, the concentrations and distribution of the 
radionuclides radium-226 and radium-228 in the Chapel Hill coal ash are consistent with radionuclides occurrence  
in coal ash and are higher by 2- to 4-fold than common soils. The Chapel Hill coal ash is distinctive from modern 
Appalachian Fly Ash likely due to selective removal and atmospheric emission of small sphere particles during the  
historic coal combustion in the coalfired power plant, prior to the mandatory installation of electrostatic precipitators  
or other particle filtration devices that aim to prevent small sphere atmospheric emissions. (“Coal ash legacy in  
Chapel Hill”, Gordon Williams, Ellen Cowan, Zhen Wang,1 Robert Hill, Avner Vengosh, Nicholas School of the  
Environment, Duke University and Department of Geological and Environmental Sciences, Appalachian State  
University, September 9, 2022)  
 

 
Hart & Hickman, Risk Assessment Report, 828 Martin Luther King Jr. Blvd. Property Chapel Hill, North Carolina, 2021 

 
II. CHAPEL HILL’S PROPOSAL TO BUILD 225-275 UNITS OF HOUSING ON TOP OF COAL ASH AT 828 

MARTIN LUTHER KING BOULEVARD 
 

As noted earlier, the Town is proposing to build 225-275 units of rental housing, only 10-15% of which are intended for low and 
moderate income units (i.e. 22-41 units), at 828 Martin Luther King Boulevard, on top of an estimated 60,000 tons of coal ash 
dumped there since the 1950s. While some Council members say this is not a “dump”, Merriam Webster defines a “dump” this way: 
 “a place where dangerous waste is left usually illegally.” 828 is clearly a toxic waste dump, though it has not yet been declared 
illegal—it’s just deadly. A rendering of the proposed project by Belmont Sayre, the developer may be found on the next page. 
 
As a reminder, here are the health impacts of these toxic metals according to the CDC:  
• Antimony: Can lead to permanent lung damage. May harm female fertility and damage liver, kidneys and heart. 
• Arsenic: Can lead to nervous system damage, cardiovascular harm, urinary tract cancers; can cause lung cancer and skin 

cancer 
• Molybdenum: Joint pain; linked to high blood pressure and liver disease 
• Selenium: Inhalation can irritate the nose, throat, and lungs; can cause nausea, diarrhea, abdominal pain, headache; fatigue, 

loss of nails and hair, and depression 
• Thallium: Nervous system damage and lung, heart, liver and kidney problems. An ingredient in rat poison 
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Note: Of particular interest is the “Community Green Space” in the lower left portion of the design, on the steep embankment 
going down to Bolin Creek. This area is precisely where Dr. Vengosh’ team took core samples of coal ash from the 
embankment—coal ash samples showing 10-30 times average NC soil levels of toxic metals arsenic, selenium, molybdenum, 
antimony, and thallium. 
  
For decades, up until the late 1970s, this 10 acre site was owned by the University and used as a dump site for its Coal Combustion 
Residuals (CCR). The Town purchased the 10 acre site in the 1980s, and built our police station on it. When the Duke Energy Dan 
River coal ash spill happened in February, 2014, the Town realized they had a coal ash health risk problem at this site, even though 
UNC had discovered one in 2010. As part of a remediation effort, 1000 tons of coal ash were removed along Bolin Creek Trail, a 
fence was put up along the embankment, as well as a pedestrian bridge and new path, an effort that was, at best, incomplete.  
 

 
 
Coal ash dust on the trail was also vacuumed up, though, as you can see, the worker did not wear PPE exposing himself to serious 
health risks. As the picture below shows, a sign on the trail a few yards from the steep embankment at 828, warns Bolin Creek Trail 
of the health risk of this part of the trail. It says: 
 

“The soils in this area of Bolin Creek Trail contain coal ash. Contact with coal ash may present 
health risks. Stay only on paved pathways in this section of the trail for your own safety and to 
avoid disrupting ongoing studies, and measurements related to the ongoing remediation of  
the coal ash. Leaving the marked paved greenway trail in this area is prohibited. Town Code 
Sec. 12-3(0).” 
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Imagine your child, or anyone’s child, exploring behind the fence, as children always do, and coming home with toxic coal ash all 
over them. Here is a picture of that coal ash Dr. Vengosh’s team found about 50 yards from the Town’s warning sign: 
 

 
 

What this official Town sign means is that definitively Town officials, including the Town Council and Mayor know that this 
embankment and the property above it are still, in 2022, dangerous to human health even after the supposed remediation effort in 
previous years. Town Code was even cited. This goes to show further than unless all of the coal ash is removed, it will be a danger to 
our health many years to come.  
 
Even before getting into the health impacts research data, it is now clear that even in spite of knowing that this site is full of toxic 
coal ash, in spite of the fact that the University removed their toxic coal ash before building even a warehouse on top of it, and in 
spite of the Town’s recognition of its toxic health effects resulting in a warning sign and a remediation effort removing 1000 tons 
of it, the Town has gone ahead and approved, 8-1, a memorandum of understanding with the developer Belmont Sayre to 
proceed with the project once it is approved by the Department of Environmental Quality. Why? What is the motivation? 
 
HOW MUCH COAL ASH IS AT 828 MLK? 
It was the Town’s responsibility to determine how much coal ash there really is, but the bottom line is, they don’t know. No 
structural engineering study to determine the precise amount, location, and depth has been conducted, even after 8 years of 
consultant studies and more consultant studies.  In 2014, Falcon Engineering provided an initial sense of the breadth and depth of 
the coal ash deposits at 828 as indicated in the picture below. The message from this early assessment of the breadth and depth of 
the coal ash is that it covers a very large portion of the property, and at depths of 3-30’. The depth of the water table in Chapel Hill, 
according to the US Geological Survey, is 48’, depending on location. Even Hart & Hickman in 2021 found coal ash at 30’. We need 
start thinking about how that coal ash could leach into the aquifer.  
 
In 2021, Hart & Hickman told us on Page 18 of their 2021 risk assessment, “Perched groundwater is likely present in some zones of 
CCPs (coal ash) or just below zones of CCPs….Some impacted perched groundwater may eventually migrate through underlying 
unsaturated zones to groundwater in the main underlying unconfined aquifer…” 

 
The estimated amount of coal ash at 828 MLK Blvd is 60,000 tons, though, after 8 years of studies, as Council Member Stegman 
reminded us March 21st, the Town still does not know exactly how much there is or precisely where it is.  
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Falcon Engineering Analysis of Where the Coal Ash Is, 2014 

? 
THE BROWNFIELD AGREEMENT PROCESS WITH THE STATE DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ) 
Because of the toxic waste at 828 MLK Blvd., the Town of Chapel Hill decided to pursue the DEQ’s Brownfield Agreement process, a 
main purpose of which is to prevent citizens from suing the developer if there are health impacts that result from living on the 
property. In the words of DEQ, this agreement is “in effect, a covenant not-to-sue offered to a prospective developer of a brownfields 
property.” https://deq.nc.gov/about/divisions/waste-management/brownfields-program/program-information 

Further, to help us understand this process, here is what the State of North Carolina says about brownfield sites:  
 

A "brownfields site" is an abandoned, idled or underused property where the threat of environmental contamination has 
hindered its redevelopment. The North Carolina Brownfields Program, which is administered by the Division of Waste 
Management, is the state's effort to break this barrier to the redevelopment of these sites. The Brownfields Property Reuse 
Act of 1997 [NCGS 130A310.30 et seq.] sets forth the authority for the Department of Environment and Natural Resources to 
work with prospective developers to put these brownfields sites back into reuse. The prospective developer, as defined under 
the statute, is any person who desires to buy or sell a brownfields property for the purpose of redeveloping it and who did 
not cause or contribute to the contamination at the property. 
 
At the heart of the program is the brownfields agreement -- in effect, a covenant not-to-sue offered to a prospective 
developer of a brownfield property. Under a brownfield agreement, a prospective developer agrees to perform those actions 
deemed by the department to be essential to make the property suitable for the proposed reuse. 

 
Central to the agreement for Chapel Hill is the designation of our coal ash as “beneficial reuse”. Here is how that is defined by 
Federal law: 

• Federal Law: 40 CFR §257.52: "Beneficial use of CCR means the CCR meet all of the following conditions:  
(4) When unencapsulated use of CCR involving placement on the land of 12,400 tons or more in non-roadway applications, the 
user must demonstrate and keep records, and provide such documentation upon request, that environmental releases to 
groundwater, surface water, soil and air are comparable to or lower than those from analogous products made without CCR, 
or that environmental releases to groundwater, surface water, soil and air will be at or below relevant regulatory and health-
based benchmarks for human and ecological receptors during use." 

• “Brownfields Program Guidelines and Issue Resolutions,” December 2017: DEQ frames these program guidelines in terms of 
issues for resolution. Here are several of the issues that relate to 828 MLK Blvd: 

o Issue 3: Public Benefit: “…the Department will give priority in the allocation of its resources to those projects that 
demonstrate the most benefit to the community and that have the strongest local support.” 
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o Issue 6: Addressing Environmental Media: “…the Department believes that it is in the best interest of the public to 
clean up or mitigate the environmental risks of these highly contaminated areas…” 

o Issue 9: Insurance as Safety: “Brownfields agreements are designed to all redevelopment of contaminated properties 
provide the properties can be made safe for their intended use. (e.g. excavation, impermeable cap) …There have also 
been suggestions for contingency plans, in case the agreed upon methods do not work or fail in the future…” 

o Issue 11: Liability Protection: “One of the major benefits to prospective developers (PDs) …is the liability protection 
offered in the form of a covenant-not-to-sue contained in a fully executed brownfield agreement.” 

o Issue 15: Soil Import/Export—Beneficial Fill: “A permit is not required for beneficial fill activity that…” is in concrete, 
brick, concrete block, uncontaminated soil, rock and gravel; involves no excavation; improves land us potential; and 
…The fill activity is not exempt from, and must comply with, all other applicable Federal, State, and Local laws, 
ordinances, rules, and regulations…Fill activity shall not contravene groundwater standards.” 

• Sharon Eckard, Program Manager (DEQ) & Chapel Hill’s Brownfields Agreement: The Brownfields process for Chapel Hill is 
being managed by Ms. Sharon Eckard of DEQ: 

o On May 16, 2022, Ms. Eckard facilitated a 90 minute public hearing on the proposed project and the Brownfield 
Agreement process. 60 minutes involved presentations; 30 minutes was for questions and comments. About 70 
community residents showed up but only a handful of people got a chance to speak. 

o Ms. Eckard asked people to submit their questions which would be answered by DEQ. We have no idea how many 
questions were submitted, but one group sent in 34 questions, and only 2 were answered. And the answers were 
delayed by 11 weeks. Multiple efforts were made by many people to get the responses sooner. Only when we called 
Region IV EPA did it appear DEQ was responsive to the request for responses. But only a few of the actual questions 
were answered. 

• What Does This Mean for 828 MLK? 
o DEQ has the legislative and public responsibility to protect the health and safety of the public 
o However, DEQ historically has approved 98% of all applications, giving it the appearance of being a “done deal” for 

Chapel Hill, despite the health science data and despite public opposition 
o DEQ gives priority to projects with community support—there has been nothing but opposition by citizens to this 

project; the May 17, 2022 DEQ meeting demonstrates this opposition; 70 people were present, only a few got to ask 
their questions, and 11 weeks later, only a few of the questions were answered. One group submitted 34 questions and 
got 2 of them answered 

o Chapel Hill should remove the coal ash—excavation is an option in the guidelines  
o Belmont Sayre can’t be sued for the coal ash health impacts—no one is responsible or liable if anything happens to 

people who would work or live there—not UNC, not the Town, not DEQ, not the developer—No One; this is 
fundamentally wrong. The Town and State have set this up to shield themselves and the developer from any 
responsibility whatsoever. 

o The aquifer is not protected--there is nothing in this agreement about protecting the aquifer from leaching metals from 
coal ash; or protection of workers or neighbors from coal ash dust (fly ash).  

 
THE MEMORANDUM OF UNDERSTANDING WITH BELMONT SAYRE, THE DEVELOPER, TO DEVELOP 828 MLK 
About May, 2022, the Town Council and Mayor voted in favor of a Memorandum of Understanding to move forward with Belmont 
Sayre, the developer of the proposed project. They have produced a number of renderings of the site, which will require significant 
demolition and excavation of the Police Department as well as construction of the new buildings. The proposal is to remediate the 
coal ash using a “cap and contain” approach, adding 3-4 feet of soil over the coal ash, and constructing a retaining wall on the 
embankment. This site plan would involve: 
• Multi-family housing to be developed along with municipal building 
• Would require: 

o (a) demolition of the existing police station building… 
o (b) construction of a retaining wall and any other environmental remedial measures required pursuant to a brownfields 

agreement… 
o (d) sale of the parcel(s) designated for private development…to Belmont… 
o (f) construction of the private development component that may include apartment complex… 
o (g) construction of a parking deck… 

 
To complete this project, the developer will have to destroy the current police department and then construct new buildings. This 
will require construction workers to dig into the existing soil often at a depth of more than 4 feet. The coal ash starts at 1’ in many 
places, and 3’ in others, down to a depth of 30’, according to Hart & Hickman, the Town’s consultants. The result will be significant 
plumes of fly ash dust, threats to the neighborhoods nearby, health threats to the construction workers, threats to anyone driving by 
on MLK Blvd., and to walkers and bikers on the Bolin Creek Trail. All the coal ash must be removed before any construction begins. 
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Why “Cap & Contain” Will Not Work  
The Town has proposed to remove the exposed coal ash on the surface, then put 3-4 feet of dirt on top of the coal ash, and build a 
retention wall above the embankment. According to North Carolina for Clean Energy’s newsletter Clean Currents Summer 2022, The 
Town decided against a full excavation and clean-up of the coal ash because of cost and potential exposure for other communities in 
transporting the waste, which would be taken to Uwharrie Landfill in Mt Gilead…. 
 
Here are the reasons why this approach is a fallacy: 
• Leaching into the aquifer: The Coal Ash Management Act requires there to be a liner to prevent leaching into the aquifer and 

public water supply; Dr. Vengosh has also raised concerns about leaching of coal ash into the water supply. There is no provision 
in the Town’s plan for such a liner—Dr. Avner Vengosh, Duke University coal ash scientist: “Even if you close up all the places 
where there is coal ash, covering it won’t prevent leaching which will get into the ground water or the creek” 

• Soil deterioration: Heavy rains and storms can cause soil deterioration the way it happened at Lake Norman High School 
resulting in 25 students getting cancer and at least 6 dying. Children living at this site will dig in the dirt, and then bring that coal 
ash into their homes  

• Soil stability: The stability of this dump site is uncertain; there is construction waste and medical waste in addition to the 60,000 
tons of coal ash; no structural engineering study has been done so no one knows where it is, or how stable it is 

• Who will provide monitoring in perpetuity? There will need to be continuous monitoring of the soil and water, including Bolin 
Creek. It is unclear from the Town’s plan who will be responsible for that and for how long, who they will report to, and if there 
are contraindications of health risks how those will be addressed for the people who would live there 

• Dr. Vengosh: “Just putting dirt over it is not enough protection against coal fly ash” 
 
The bottom line is that a Cap and Contain strategy, even if you could get past the obvious health risks to children, pregnant women, 
and families, will not work—leaving only one option which DEQ, Hart & Hickman, and the Southern Environmental Law Center, along 
with the 3 coal ash scientists have said—remove all the coal ash before construction. 
 
LEGAL CONCERNS FOR THE 828 MLK PROJECT  
 
Federal: EPA’s Regulatory Authority 

On December 19, 2014, the EPA Administrator signed a final rule that establishes a comprehensive set  
of requirements for the disposal of coal combustion residuals (CCRs or coal ash) in landfills and surface  
impoundments. These requirements have been finalized under the solid waste provisions, subtitle D, of  
the Resource Conservation and Recovery Act (RCRA). These regulations protect our water, our air, and  
our communities and contain provisions to help ensure that actions taken by power plants to comply  
with this rule are transparent and that the communities impacted by the disposal of CCRs have the  
information they need. The rule establishes requirements for both existing and new CCR landfills and  
surface impoundments, including lateral expansions of any existing unit. 
(https://www.epa.gov/sites/default/files/2014-12/documents/factsheet_ccrfinal_2.pdf) 

 
The focus of the rule is on power plants like Duke Energy’s debacle in Eden, NC, in 2014 with the Dan River spill. They defer to the 
states, however, which in this case is DEQ to meet the minimum criteria of the Rule. However, EPA has no formal role in 
implementation of the rule. EPA does not issue permits, nor can EPA enforce the requirements of the rule.  
 
In conversations with the EPA in Region IV in August, 2022, we encountered stiff resistance to their being able or willing to help 
community groups with coal ash issues. In the Chapel Hill case, their position was that because the UNC plant was for a university 
and did not provide power to the grid, it was not in their jurisdiction. When we told them the history of this plant, that for decades it 
provided power to the grid for Chapel Hill and Carrboro residents, there was silence. They refused to help us. Hence, we, along with 
others across the country, protested in Washington on September 20, 2022 to get Federal action on toxic waste. In effect, the 828 
MLK site should be under EPA’s jurisdiction as a superfund site. 
 
NORTH CAROLINA’S 2014 LAW: THE COAL ASH MANAGEMENT ACT (CAMA)  
In response to the Dan River spill, the State Legislature passed the CAMA. Here are some key provisions of the bill which many of us 
believe should apply to 828. The Town has described this project as being “structural fill” and a “beneficial reuse” of coal ash. In this 
case, here is our understading of the law, and what it requires of Chapel Hill: 
• The Town, as owner of this coal ash impoundment, must provide a topographic map to the State of where the coal ash is on 

the side:  
§ 130A-309.210. Identification and assessment of discharges; correction of unpermitted discharges. (a) Identification:  
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No later than December 31, 2014, the owner of a coal combustion residuals surface impoundment shall submit a 
topographic map that identifies the location of all (i) outfalls from engineered channels designed or improved for  
the purpose of collecting water from the toe of the impoundment and (ii) seeps and weeps discharging from the 
impoundment that are not captured by engineered channels designed or improved for the purpose of collecting  
water from the toe of the impoundment to the Department. 

It raises this question: Did Chapel Hill, owner of this impoundment, comply with this provision of the law?   
 

• The Act applies to sites with over 8,000 tons coal ash per acre: Chapel Hill is estimated to be 14,000 tons/acre; construction 
plans require: 

o A liner  
o Leachate collection system 
o Cap 
o Groundwater monitoring system which is certified by a licensed geologist or professional engineer to be effective in 

providing early detection of any release of hazardous constituents from any point in a structural fill or leachate 
impoundment to the uppermost aquifer, so as to be protective of public health, safety, and welfare, the environment 
and natural resources 

o Sufficient dust control 
o Financial assurance that will ensure that sufficient funds are available for facility closure, post-closure maintenance and 

monitoring any corrective action required, and to satisfy any potential liability for accidental occurrences, and 
subsequent costs in response to an incident,  

• Structural Fill Must Not Be: 
o Within the 100-year floodplain 
o Within 4 feet of the seasonal high ground water table 
o Within 50-feet of a property boundary, wetland, bank of a perennial stream or surface water body 
o Within 300-feet of a private dwelling or well 
o Within 50 horizontal feet of a wetland, 

• The Town claims that because the 828 MLK coal ash dump was there before 2014, CAMA does not apply; Dr. Vengosh rebutted 
this statement saying that “every coal ash dump in the country was created before 2014.” A red herring. 

• In a letter to the Town Council March 23, 2022, Dr. Pamela Schultz, an environmental and chemical engineer, and former Chair 
and still member of the Chapel Hill Stormwater Advisory Board, disputed several points made by town officials about CAMA: 

o On the use of coal ash structural fill which is being considered, the Town Attorney said it was still legal; Dr. Schultz said 
this practice no longer occurs in North Carolina 

o DEQ says on its website that only 2 structural fills larger than 8000 tons per acre have been permitted since 2014; Dr. 
Schultz pointed out that 828 is estimated at 13,000 tons per acre 

o Dr. Schultz: “I do not believe the council was given all the information needed to make a good decision. Of particular 
concern is the misrepresentation of the risk assessment results.” 

• Technical questions have been raised as to whether 828 MLK is covered by this law—whether it is or not is beside the point—
828 MLK should be governed by the spirit and intent of this—you don’t build on top of a toxic coal ash dump 

 
Based on these requirements of CAMA, what is being proposed is illegal by state law. Town officials have either dismissed this law by 
saying it doesn’t apply, or have not complied with it to our knowledge. The Mayor and others have said that CAMA does not apply to 
828 MLK because this dump was there before 2014. According to Dr. Vengosh of Duke University, this is a bogus argument because 
“all coal ash dumps were created before 2014.” Regardless of these technical distinctions, the Mayor and Town Council have a 
primary responsibility to protect the health and safety of the residents, and to abide by the spirit and intent of CAMA. 
 
III. HART & HICKMAN HEALTH & ECOLOGICAL RISK ASSESSMENT AND EXPERT CHALLENGES  
 
Chapel Hill hired Hart & Hickman to be its environmental consultant on the 828 MLK project. It issued a number of reports, the most 
important of which are noted below—2020 and 2021. We will identify specific elements for each of these reports relevant to this 
analysis. 
 
HART & HICKMAN, 2020 REPORT: RESULTS OF POST-DATA GAP ASSESSMENT, 828 MARTIN LUTHER KING JR. BLVD. 
PROPERTY, CHAPEL HILL, DECEMBER 1, 2020  
• Coal ash is 1-3 feet deep with some zones up to 10 feet, and at least one a30 feet 
• Hart & Hickman claims coal ash is less than 60,000 tons, though there was no engineering evidence to support that claim  
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• Regarding the water: P. 18: “Perched groundwater is likely present in some zones of CCPs (coal ash) or just below zones of 
CCPs…Some impacted perched groundwater may eventually migrate through underlying unsaturated zones to groundwater 
in the main underlying unconfined aquifer…” 

In 2020, Hart & Hickman realized the ecological and health risks of the 828 coal ash. 
 

HART & HICKMAN “RISK ASSESSMENT REPORT, 828 MARTIN LUTHER KING JR., BLVD. PROPERTY”, OCTOBER 7, 2021 
We will summarize the Hart & Hickman conclusions and recommendations and make our responses or questions in bold. They 
discussed health and ecological risks, however, in reviewing the resources they used to generate their conclusions, no scientific data 
from nationally recognized coal ash scientists was presented nor were they listed in their bibliography on human health risks.  
 
As a result, the Town Council is unaware of the significant amount of health impacts research that is available, with a comprehensive 
literature review completed in 2018 by Dr. Julia Kravchenko of Duke’s School of Medicine. As Dr. Avner Vengosh of Duke said, “The 
Town Council is flying blind on this critical element of their proposal.” 
 
• Hart & Hickman divided the site into 3 areas for analysis (see map below) Blue is EU-1 (upper level where current police station 

is and where housing units would be built—blue), Pink is EU-2 (the Greenway—pink), and Green is EU-3 (the embankment—
green) (see picture below) (EU means an area of the project site denoted by color) 

• There were 4 types of people considered in terms of risk exposure: Residents, Non-residential workers, Construction workers, 
Greenway users 

• Risk assessment calculations were based on soil samples collected at depths of 0 to 2 feet below ground surface for 
a resident, non-residential worker, and greenway user; at depths of 0 to 10 ft for a construction worker.  

• No risk assessment could be found on the sample(s) at 30 feet, which could leach into the aquifer 
 

 
Hart & Hickman, Risk Assessment Report, 828 Martin Luther King Jr., Blvd. Property”, October 7, 2021 

 
HUMAN-HEALTH RISK ASSESSMENT RESULTS 
• Note on Hart & Hickman Health Risk Assessment methodology: “In accordance with EPA and DEQ guidance, risk management 

recommendations for the site are based on risk calculations with background metals excluded.” It is unclear why this is the 
case. The cumulative risk factors would better indicate the real-world risk. Why not include both cumulative estimates and 
those with background metals excluded?  

• Future Residents: Human-health risk was evaluated for possible future residents in the area of EU#1 (upper level) and EU #3 
(embankment). The results of the risk evaluation indicated that acceptable risk levels were exceeded for a future resident for 
EU#1 and EU#3—“…exceeding acceptable risk levels…”   

• Non-Residential Workers: H&H considered there were “safe”, “acceptable risk levels for a non-residential worker…”  
• Construction Workers: H&H found that that acceptable risk levels were exceeded for a construction worker in all three units, 

with multiple samples identified as risk drivers. If background concentrations are removed, acceptable risk levels were 
exceeded for a construction worker in EU#1 (upper level) and EU #3 (embankment). 
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• Greenway Users: Hart &Hickman found that there was an “acceptable risk level(s) for greenway users ….the site is considered 
safe for greenway users.” (Note Greenway Users are the public walking and hiking on the Bolin Creek Trail which runs near the 
coal ash embankment at 828 MLK Blvd.)   
 

PHYSICIANS FOR SOCIAL RESPONSIBILITY ON HEALTH RISKS OF COAL ASH 
This group of physicians has also weighed in on the health consequences of coal ash exposure: https://www.psr.org/wp-
content/uploads/2018/05/coal-ash-hazardous-to-human-health.pdf) 
• Why Coal Ash is Dangerous:  

o Contains 19 heavy metals including arsenic, lead, mercury, cadmium, chromium, selenium, aluminum, antimony, 
barium, beryllium, boron, chlorine, cobalt, manganese, molybdenum, nickel, thallium, vanadium, zinc 

o If eaten, drunk, or inhaled, these chemicals can cause cancers, cognitive deficits, developmental delays, and 
behavioral problems, heart damage, lung disease, kidney disease, reproductive problems and impaired bone growth 
in children. 

• Risk with Coal Ash Reuse—What is Planned in Chapel Hill: 
o “Coal ash recycling poses health risks, especially where the ash is exposed to water.” 
o There is a risk of leaching into the groundwater 
o It can also travel through erosion or run off, or in fine particles in the air 

“PSR concludes that coal ash is dangerously toxic and poses a threat to human health…its dry storage should be engineered for 
maximum control to prevent leaching, blowing or leakage of toxicants.” 

DR. JULIA KRAVCHENKO’S RESEARCH ON HEALTH IMPACTS OF COAL ASH  
Dr. Julia Kravchenko of the Duke School Medicine, conducted breakthrough research on the health impacts of coal ash in 
communities in 2018 and then again in 2021. In her comprehensive health impacts analysis of 113 published studies on health 
impacts of coal ash in 2018, The Impact of Coal-Powered Electrical Plants and Coal Ash Impoundments on the Health of Residential 
Communities, written with Dr. H. Kim Lyerly, she examines close to 20 toxic metals found in coal ash and identifies the 
conditions/diseases correlated with exposure. We have cross-referenced this 2018 list with the list provided by Hart & Hickman to 
be show just some of the health consequences residents, construction workers, and potentially greenway users might experience as 
a result of exposure. Please note this is not a complete list of all the toxic metals found at 828 MLK—it is indicative, however of the 
level of health risk from the coal ash at 828 MLK. 
 

Toxic Coal Ash Metals Found at 
828 MLK Blvd., Hart & Hickman 
Risk Assessment & Also in Dr. 
Julia Kravchenko’s Literature 
Review 

Conditions/diseases correlated with exposure Recognized by official agencies as 
a hazardous substance to humans 

Mercury Exposure of pregnant women can cause lower 
intelligence levels, delayed neurodevelopment, and 
changes in vision and memory in the offspring; affects 
fetus development with toxic effects on central and 
peripheral nervous system, gastrointestinal and 
immune systems, lung, kidneys, skin & eyes 

World Health Organization 
considers Mercury one of the top 
10 toxic metals of major public 
health concern 

Arsenic Long-term exposure can increase the risk of cancers of 
bladder and lung, developmental effects, 
cardiovascular disease, neurotoxicity (including 
Alzheimer’s disease), diabetes, and liver damage 

Carcinogen recognized by the 
International Agency for Research 
on Cancer (IARC), WHO 

Cobalt Impacts on cardiovascular and respiratory systems 
following exposure; hematological and endocrine 
dysfunctions 

IARC has found carcinogenic 
potential and reproductive toxicity 
of cobalt 

Cadmium Associated with increased lung cancer risk; affects 
digestive and respiratory systems, skin, kidney, and 
skeletal system 

It is recognized as a toxic metal 
that constitutes a major 
environmental health concern  

Potential Health Effects Reported for Metals Related to Coal-Burning Power Plant Emissions: Summary of  
Health Impacts Obtained from the Kravchenko/Lyerly Literature Overview  

Compared with the Hart & Hickman 2021 Risk Assessment of 828 Martin Luther King Boulevard, Chapel Hill, NC 
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Hart & Hickman’s 2021 risk assessment report did not reflect any of Dr. Kravchenko’s health impacts research even though it was 
publicly available in 2018.  
 
• Ecological Risk Assessment Results 

o The area of Bolin Creek (EU #2 on the map, P. 17) is the area with the highest likelihood of potential ecological 
receptors. The results of the risk evaluation indicated no significant ecological risk for surface water and sediment in  
Bolin Creek.  

o Exceedances of ESVs for multiple metals were identified in samples of exposed CCPs collected along the 
embankment in EU #3 (S-7, HH-9, HH-10, and HH-11).  

o Localized exceedances of ESVs were also identified at two soil sample locations within EU#1 (S-4 and MW-7) and one 
individual soil sample location within EU#2 (SED-13).  

• Recommendations 
o Exposed CCPs are present in the area of the embankment. The risk evaluation indicated exceedances of acceptable 

risk levels for a resident, construction worker, and/or ecological receptors based on metals concentrations in several 
samples of exposed CCPs collected in the embankment area (S-7, HH-9, HH-10, and HH-11).  

o The potential for erosion to transport CCPs from the area of the embankment into the greenway is considered an 
additional concern. The Town implemented temporary measures to minimize the potential for erosion as part of the 
IRMs implemented in 2020; however, Hart &Hickman recommends implementation of permanent measures to 
address exposed CCPs and prevent erosion in the embankment area. These measures could effectively be performed 
in conjunction with site redevelopment activities.  

o If the site is redeveloped for residential use, Hart &Hickman recommends remediation or other actions (ex., 
excavation, impervious cover to prevent exposure, resampling to verify concentrations) to address impacts in the 
upper level  

o Hart &Hickman recommends remediation or other measures to address or further evaluate potential ecological risks  
o Land use regulations recommended for Environmental Management Plan (EMP) for construction worker risks  
o Hart &Hickman recommends a Land Use Regulations (LUR) preventing the future installation of water supply wells or 

other use or exposure of groundwater at the site.  
o If impacted soil or DDPs at deeper depths are exposed during site redevelopment, additional risk evaluation should be 

performed to confirm that potential exposure to these soils does not exceed accept acceptable risk levels.  
o If the site is redeveloped, the Brownfields Program will also likely require confirmatory sampling and risk evaluation in 

areas of potentially impacted soil or CCPs that are not covered by impervious surfaces (buildings, pavement, etc.) or at 
least 2 ft of clean fill. 

 
COMMENTS AND ANALYSIS OF HART & HICKMAN’S RISK ASSESSMENT BY OTHER ENVIRONMENTAL LAW FIRMS & 
GROUPS 
• The Environmental Integrity Project Analysis, May, 2022 

Comments by Abel Russ, Director of the Center for Applied Environmental Science and a coal ash attorney for over a decade: 
o The Hart & Hickman Risk Assessment shows that the site is not safe for redevelopment as a residential property, and 

it fails to show that the site is not adversely affecting local surface water. Risk estimates presented by Hart & 
Hickman are too low. The true risks of redevelopment would be even higher if the Risk Assessment were to fully 
account for all coal ash risk drivers (boron, lithium, and molybdenum) 

§ Boron was not analyzed at any soil sample location, and was barely sampled in groundwater 
§ The word “lithium” does not appear in the Risk Assessment at all; neglects its harmful effects 
§ The Risk Assessment was silent on cobalt and radium, a carcinogenic radionuclide, was not in the Risk 

Assessment 
o “It does not…provide specific plans for minimizing risks or the levels of risk that would be expected once those plans 

were implemented…the Risk Assessment shows that the site is, at present, unsafe for residents or construction 
workers.”  

o It underestimates the true risk by omitting the most prevalent coal ash pollutants. 
§ EPA has acknowledged that boron should have been included in the list of ‘Assessment Monitoring’ parameters 

under the federal coal ash rule… 
§ “Boron is one of nine constituents determined to present unacceptable risks…boron is the only one associated 

with risks to both human and ecological receptors…can pose developmental risk to humans when released to 
groundwater…” 

§ Boron was not analyzed in the soil samples nor surface water measurements 
o “The failure to measure boron in surface water is particularly egregious as the U.S. EPA specifically identified 

ecological impacts in surface water as a leading risk from coal ash sites.  
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o Cobalt, lithium and molybdenum: “EPA has observed that all three are ‘risk drivers’ at coal ash sites.” Yet the Hart & 
Hickman Risk Assessment is effectively silent about… these risk drivers… 

§ Molybdenum was not measured in soil or surface water, and barely in the groundwater 
§ Lithium does not appear in the Risk Assessment at all 
§ Radium, a carcinogenic radionuclide, is a risk driver and absent from the Risk Assessment  

 
• Southern Environmental Law Center, Chapel Hill, NC, Comments 8-25-17  
        In 2017, SELC did an extensive analysis of the issues with the H&H reports to that date. Here are some of the main points. 

o “The coal ash extends into the floodplain of Bolin Creek” 
o The Report confirms significant groundwater contamination, but ignores hexavalent Chromium; SELC found these toxic 

metals with the number of times more toxic than standard: 
§ Manganese, with concentrations of 172 times the standard. Manganese is known to be toxic to the 

nervous system. Manganese concentrations greater than the standard of 50 ug/L render water unusable 
by discoloring the water, giving it a metallic taste, and causing black staining.  

§ Thallium, with concentrations of over 26 times the standard; can result in harmful health effects 
including developmental, and harm to the reproductive system  

§ Vanadium, with concentrations more than 3,000 times the standard; it can cause nausea, diarrhea, and 
stomach cramps, and is possibly carcinogenic  

§ Cobalt, with concentrations 32 times the standard; possibly carcinogenic  
§ Strontium, with concentrations of more than 12 times the background sample level.  
§ Chromium, with concentrations of 3 times the standard; Chapel Hill and DEQ have failed to sample the 

water of hexavalent chromium, a dangerous mutagenic carcinogen 
• Friends of Bolin Creek: A Community advocacy organization in Chapel Hill, NC opposed to coal ash at 828 Martin Luther King 

Boulevard:  
o There are no examples we know of where constructing residential housing on top of coal ash has succeeded 
o All risk is not eliminated by the capping process; state regulation prohibits owner-occupied housing on this site with cap-in-

place 
o Children are particularly impacted by coal ash—at increased risk of exposure to fly ash 
o The steep bank of ash above Bolin Creek is likely to continue to erode because additional top soil is easily washed away; 

continued daylighting of coal ash on the slope 
o Bolin Creek is an impaired waterway on EPA’s 303(d) list; feeds into Jordan Lake, a drinking water supply for up to a million 

people. Exposed and eroding coal ash on the bank and contaminated groundwater could pollute that drinking water supply 
o Concern about the potential environmental and health implications of a full remediation has been discussed by Frank 

Holleman  at Southern Environmental Law Center; this is an “excavation red herring”  used to dissuade communities from 
pushing for a full cleanup; having to excavate coal ash “is the established industry standard.” 

• Dr. Pamela Schultz’, Former Chair, Chapel Hill Stormwater Advisory Board; Environmental Engineer 
In a letter to the Town Council on March 23, 2022, Dr. Schultz responded directly to the Town Council’s meeting with Hart & 
Hickman on March 21st. (Note: Dr. Schultz’s letter may be found in the Appendices.) The topics she has objected to, based on 
her background as an environmental and chemical engineer, are as follows:    
o Residential Risk Scenario: Hart & Hickman said that a child could live at 828 for 10 years, and adult for 16 years before 

there was an unacceptable risk—(Note: does this an “unacceptable risk” of cancer? Death?) 
o Dr. Schultz: Risk assessments do not calculate the number of years it takes for an unacceptable risk to take place 

o Short-term health risks: Hart &Hickman said if there was a failure of the retaining wall, it would mean a short-term 
exposure which isn’t a risk 
o Dr. Schultz: Both long term and short term exposure to coal ash may cause adverse health effects (See Part IV) 
o Hart & Hickman: “Dose to a resident exceeded a safe level by over 3 times, and the dose to a construction worker 

exceeded a safe level by 10 times.” (Note: it is unclear what the “dose” is—arsenic? Lead? Mercury? Radium?) 
o Dr. Schultz: Construction may cause health impacts to workers; failure of retaining wall may cause health impacts to 

clean-up workers 
o Coal Ash as Structural Fill: Town Attorney Keith Johnson said structural fill is still legal under certain circumstances under 

2014 CAMA 
o Dr. Schultz: This practice is no long occurring in NC 
o DEQ Website: “There have only been two structural fills larger than 8,000 tons per acre permitted since the 

enactment of CAMA in 2014. There have been no structural fills less than 8,000 tons per acre permitted since CAMA.”  
o Dr. Schultz: 828 MLK Blvd. is well over 8,000 tons per acre; estimated at 13,000 tons per acre though the Town has not 

done a structural engineering study to find out exactly how much and where that coal ash is 
o Cost of Removal: 
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o Town Attorney Johnson: $13-16M, but there was no methodology nor statistical back up 
o Earthjustice: $2.5-5M, based on the estimates of a coal ash removal engineering company 

Dr. Schultz’s Summary: “…I do not believe the council was given all the information needed to make a good decision. Of particular 
concern is the misrepresentation of the risk assessment results.” 
 
IV. HEALTH IMPACTS OF COAL ASH—3 TOP NATIONAL COAL ASH SCIENTISTS SPEAK 

 
Public and environmental safety are our number one goal. 

--Mayor Pam Hemminger, Chapel Hill Town Council Meeting, May 21, 2022 
 
Chapel Hill’s real commitment to public health and safety will be tested based on the coal ash health impacts scientific evidence 
being summarized below by 3 of the nation’s top coal ash scientists. Here is Dr. Kristina Zierold, Department of Environment Health 
Sciences, University of Alabama, Birmingham being quoted by NIH: 
 

Coal fly ash exposure and affective disorders in children aged 6 to 14 --- “...there may be a potential relationship  
between fly ash exposure and affective disorders in children. Fly ash storage is an emerging environmental health  
threat throughout the world. This study may provide impetus for understanding thehealth impacts from exposure  
and promote improved regulations.” https://ehp.niehs.nih.gov/doi/10.1289/isee.2020.virtual.P-0924 

 
The purpose of this section of the paper is to provide an overview of the coal ash health science research that has been conducted 
over the last decade. Given the focus of this report, the key point here is that none of these nationally recognized coal ash 
scientists, nor their research, was cited by the Town’s consultant, Hart & Hickman, leading to the Town Council members lack of 
awareness about the significant health consequences of people living on top of a coal ash dump. This part of the report is designed 
to fill that vacuum to help DEQ and the Chapel Hill Town Council to realize that they need to remove all coal ash before building 
anything at 828 MLK. 
 
3 TOP NATIONAL COAL ASH SCIENTISTS & THEIR EXEMPLARY PUBLICATIONS  
• Dr. Julia Kravchenko, Associate Professor of Surgery, Duke University School of Medicine, 

https://scholars.duke.edu/person/julia.krauchanka 
o Coal Combustion Residuals and Health, Julia Kravchenko and Laura S. Ruhl, Chapter 14 in Practical Applications in Medical 

Geology, Malcolm Siegel, Olle Selinus, Robert Finkelman Editors, Springer Publishing, New York, 2021 
o “The Impact of Coal-Powered Electrical Plants and Coal Ash Impoundments on the Health of Residential Communities,” with 

H. Kim Lyerly, NC Med Journal, (Sept-Oct, 2018) pp. 289-300 
• Dr. Avner Vengosh, Distinguished Professor of Environmental Science, Nicholas School of the Environment, Duke University, 

https://scholars.duke.edu/display/per5272472#per5272472#show%20less%20content 
o Coal ash legacy in Chapel Hill, Gordon Williams, Ellen Cowan, Zhen Wang, Robert Hill, Avner Vengosh, September 9, 2022 
o “Impact of coal combustion residues on water quality.” Ruhl, Laura S., Avner Vengosh, Gary S. Dwyer, Heileen Hsu-Kim, and 

Grace E. Schwartz. In Abstracts of Papers of the American Chemical Society, Vol. 245. AMER CHEMICAL SOC, 2013 
o “Survey of the Potential Environmental and Health Impacts in the Immediate Aftermath of the Coal Ash Spill in Kingston, 

Tennessee”, Laura Ruhl, Avner Vengosh, Gary S. Dwyer, Heileen Hsu-Kim, Amrika Deonarine, Mike Bergin, Julia Kravchenko, 
Environmental Science & Technology  2009, 43, 16, 6326-6333,  

        May 4, 2009DOI: 10.1021/es900714p 
• Dr. Kristina Zierold, Associate Professor, Department of Environment Health Sciences, University of Alabama, Birmingham, 

https://scholars.uab.edu/display/kzierold 
o A review on fly ash from coal-fired power plants: chemical composition, regulations, and health evidence, Kristina M. 

Zierold, Chisom Odoh, https://doi.org/10.1515/reveh-2019-0039, International Journal of Environmental Research and 
Public Health, April 22, 2020;35(4):401-418 

o Respiratory Health in Adults Residing Near a Coal-Burning Power Plant with Coal Ash Storage Facilities: A Cross-Sectional 
Epidemiological Study, Abby N. Hagemeyer, Clara G. Sears, Kristina M. Zierold, Department of Epidemiology and Population 
Health, University of Louisville, Louisville, KY, International Journal of Environmental Research and Public Health, 2019, 16, 
3642 

o Abstract: "Nail Samples of Children Living near Coal Ash Storage Facilities Suggest Fly Ash Exposure and Elevated 
Contractions of Metal(loid)s", Kristina Zierold et. al, Environ.Sci Technol., 2021, 55, 13, 9074-908 

o Respiratory Health in Adults Residing Near a Coal-Burning Power Plant with Coal Ash Storage Facilities: A Cross-Sectional 
Epidemiological Study, Abby N. Hagemeyer, Clara G. Sears, Kristina M. Zierold, Department of Epidemiology and Population 
Health, University of Louisville, Louisville, KY  
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o Abstract: "Nail Samples of Children Living near Coal Ash Storage Facilities Suggest Fly Ash Exposure and Elevated 
Contractions of Metal(loid)s", Kristina Zierold et. al, Environ.Sci Technol., 2021, 55, 13, 9074-908 

  
Each of these scientists have an extensive bibliography of articles they have written based on their research. Others are listed in the 
bibliography. All of their biographies may be found in the Appendices. For each scientist, who was interviewed in depth for this 
report, an overview of their findings will be provided. For further and more detailed information, please consult their articles listed 
in the bibliography. 
 
DR. JULIA KRAVCHENKO, ASSOCIATE PROFESSOR OF SURGERY, DUKE UNIVERSITY SCHOOL OF MEDICINE 
 

…people living in close proximity to coal-fired plants had higher rates of all-cause and premature mortality,  
increased risk of respiratory disease and lung cancer, cardiovascular disease, poorer child health, and higher  
infant mortality. 

 
In 2018 Dr. Kravchenko published a critical, peer-reviewed, comprehensive analysis of over 113 scientific studies on coal ash which 
focused on the impact of coal ash on people’s health. These 113 peer-reviewed studies were culled from a universe of over 8000 
articles on coal ash, which represented, at the time, the state of the art in scientific research on coal ash. In 2021, she published a 
chapter in a medical textbook called Coal Combustion Residuals and Health, Julia Kravchenko and Laura S. Ruhl, Chapter 14 in 
Practical Applications in Medical Geology, Malcolm Siegel, Olle Selinus, Robert Finkelman Editors, Springer Publishing, New York, 
2021 which brings up to date her earlier research. Regarding health impacts of coal ash (p. 12): 
 

PAHs (Polycyclic aromatic hydrocarbons) and heavy metals, such as As(Arsenic), Hg (Mercury), Pb (Lead), Cd (Cadmium), 
and many others, are associated with CFPP(Coal-Fired Power Plant) emissions and coal combustion waste storage and can 
negatively impact ecosystem and human health through various mechanisms. Neurotoxic effect has been reported when 
they produced an adverse effect on structure or function of the central and/or peripheral nervous system. They also had 
carcinogenic, teratogenic (impaired fetus development and increased risk of birth defects), and mutagenic (changes in DNA 
that increase frequency of mutations above the natural background level) effects (Bednar et al. 2013; Dutta et al. 2009; 
LeGalley and Krekeler 2013; Liu et al. 2008; Patra et al. 2012a; Roper et al. 2013; Žibret et al. 2013). Fish and other aquatic 
animals ingest the trace metals and other contaminants. Through food and/or absorb them through their skin and gills. 
Toxic metals can bioaccumulate in their livers or kidneys and then are being transferred to humans through the food 
chain (Akintujoye et al. 2013; Al-Kahtani 2009; Shikha and Sushma 2011). The presence of CCRs and trace elements near the 
coal ash impoundments can also decrease soil pH, resulting in unfavorable conditions for most agricultural crops (Mandal 
and Sengupta 2006), thus indirectly affecting the food chain. Vanadium(V), chromium (Cr), Ni, Ca, Pb, As, Zn, molybdenum 
(Mo), Hg, and other metals were detected in the water leached from the ash from the coal ash slurry spill at the Tennessee 
Valley Authority (TVA) Kingston Fossil plant in Roane county, Tennessee, the site of the largest fly ash release in the U.S. 
history (Ruhl et al. 2009). They could have substantial negative impacts on health of the residents of nearby communities 
(Nyale et al. 2014; Patra et al. 2012a; Ribeiro et al. 2011; Swaine 2000…Beryllium (Be), tungsten (W), Mo, and phosphorus 
(P), which are present in high concentrations in coal ash, are often overlooked in health studies of residential communities 
(Izquierdo and Querol 2012), although they could have environmental relevance locally. 

 
Dr. Kravchenko was interviewed by Dr. Edward Marshall August, 23, 2022. Some key findings relevant to 828 MLK: 
• Coal Ash particulates and respiratory disease 

o Spherical particulate matter less than 10 PM10 (Particulate Matter) in diameter, upon inhalation can 
penetrate deep into the respiratory tract and deposit in the lungs 

o Exposure to PM is associated with higher morbidity and mortality from respiratory, 
cardiovascular and cerebrovascular diseases and lung cancer 

• Water and soil contamination from coal ash 
o “…polycyclic aromatic hydrocarbons (PAHs) and the spectrum of metals in coal ash (e.g. arsenic, mercury, lead, 

cadmium…) have been shown to be associated with neurotoxic, carcinogenic, teratogenic, and mutagenic effects” 
o In North Carolina, analysis of major trace elements in 300+ samples from CCR effluents show they contain high levels of 

contaminants that exceed the EPA guidelines for drinking water and ecological effects 
o “Even low concentrations of some contaminants (e.g. arsenic) could be an issue, 

because they can be retained in suspended sediments and remobilized with 
environmental changes.” 

• Potential health impacts of coal ash 
o “…coal ash can impact human health at every stage of use—from the initial mining of coal to the post-combustion 

disposal of coal ash.” 
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§ Higher all-cause mortality, infant mortality, higher risk of cardiovascular and chronic respiratory diseases, 
including asthma in children 

§ Lung cancer, higher prevalence of low birth weights in newborns 
o “Coal ash can impact maternal and child health 
o “It has been shown that children exposed prenatally to coal ash…had decreased motor, language, and social 

development later in childhood…had more frequent respiratory diseases, emotional, behavioral, and learning 
disorders…” in children living near (let alone on) coal ash plants 

§ Children are more vulnerable to exposures to fly ash because of how much time they spend outdoors, rapid 
breathing, body weight and lung mass 

o “Contaminants in coal ash are also known to impact overall life expectancy” 
• Diseases due to coal ash found in this comprehensive literature review 

o Premature death 
o Lung cancer 
o Respiratory mortality 
o Bronchitis and asthma in children 
o Cardiovascular disease 
o Diabetes 
o Low birth weight 
o Infant mortality 

 
Potential Health Effects Reported for Metals Related to Coal-Burning Power Plant Emissions: 

Summary of Health Impacts Obtained from the Literature Overview  
Compared with Hart & Hickman 2021 Risk Assessment of 828 Martin Luther King Boulevard, Chapel Hill, NC 

 
Hart & Hickman found 12 toxic metals at multiple locations on the site, this chart connects the research that Dr. Kravchenko did with 
what Hart & Hickman did—showing the 4 toxic metals identified in both papers, and their health impacts. This is not a 
comprehensive list. Recall that Dr. Vengosh found 19 toxic metals in his August 2, 2022 samples. 
 

Coal Ash Chemicals Found at 828 
MLK Blvd., Hart & Hickman Risk 
Assessment Also in Dr. Julia 
Kravchenko’s Literature Review 

Conditions/diseases correlated with exposure Recognized by official 
agencies as a 
hazardous substance 
to humans 

Mercury Exposure of pregnant women can cause lower 
intelligence levels, delayed 
neurodevelopment, and changes in vision and 
memory in the offspring; affects fetus 
development with toxic effects on central and 
peripheral nervous system, gastrointestinal 
and immune systems, lung, kidneys, skin & 
eyes 

World Health 
Organization considers 
Mercury one of the top 
10 chemicals of major 
public health concern 

Arsenic Long-term exposure can increase the risk of 
cancers of bladder and lung, developmental 
effects, cardiovascular disease, neurotoxicity 
(including Alzheimer’s disease), diabetes, and 
liver damage 

Carcinogen recognized 
by the International 
Agency for Research on 
Cancer (IARC), WHO 

Cobalt Impacts on cardiovascular and respiratory 
systems following exposure; hematological 
and endocrine dysfunctions 

IARC has found 
carcinogenic potential 
and reproductive 
toxicity of cobalt 

Cadmium Associated with increased lung cancer risk; 
affects digestive and respiratory systems, skin, 
kidney, and skeletal system 

It is recognized as a 
toxic metal that 
constitutes a major 
environmental health 
concern  

 
This comprehensive literature review of the health impacts of coal ash on communities was first published in 2018. Hart & Hickman’s 
health risk assessment was completed in 2021 and did not include any of Julia’s work, nor the 113 health impacts studies that had 
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been completed. As a result, the Town Council and Mayor, let alone DEQ, are totally unaware of the body of research so central to 
the viability, or lack thereof, of the proposed plan to build 225-275 units of housing on top of coal ash. As Dr. Vengosh has said, town 
officials are in the dark about the health data and consequences of building on top of coal ash—and as a result “are about to make 
an uninformed decision”. This data is compelling and must be considered as part of DEQ’s and the Town Council’s decision process. 
 
DR. AVNER VENGOSH, DISTINGUISHED PROFESSOR OF ENVIRONMENTAL SCIENCE, NICHOLAS SCHOOL OF THE 
ENVIRONMENT, DUKE UNIVERSITY 
 

“It is not responsible for the town to build on this site without knowledge of all the risks. Town officials are in total darkness 
about the risks” 

 
Dr. Vengosh is a leading national coal ash expert who, over 10 years, has published over 168 scientific articles, with at least 13 on 
coal ash impacts, and testified in 2015 before Congress opposing the last Administration’s efforts to water down the EPA coal ash 
rule. Dr. Vengosh’s primary focus has been on the health impacts resulting from coal ash in the water and the soil. He did a major 
research project after the Dan River spill in 2014 and found that 400 of the workers involved in the clean up contracted cancer. This 
represents a direct cause and effect from exposure. Dr. Vengosh was also engaged by Susan Wind, at that time from Mooresville, 
NC, where there was a cancer cluster, and her daughter Taylor got thyroid cancer. Research was conducted which found a strong 
association between coal ash and cancer.  
 
Dr. Vengosh was interviewed by Dr. Edward Marshall and Dr. Stephen Fleck July 5, 2022. He focused specifically on 5 key risks 
associated with coal ash: 
• 1st Risk—To the Workers: During the demolition and construction at the 828 site, as long as the coal ash is there, there will be a 

substantial amount of coal ash dust that is released, some in plumes coal fly ash dust that would be a health risk to the workers 
as well as nearby neighborhoods; there is a public housing project across the street 

• 2nd Risk—To the People Who Would Live at 828 MLK:  
o Soil Deterioration: if it is covered with 3-4’of dirt, it will not be stable long term and will deteriorate, exposing coal ash 

to the people living there 
o “Buried coal ash can be exposed, as it was in Mooresville and Lake Norman High School” 
o “Just putting dirt over it is not enough protection against coal fly ash” 
o “Weathering plays a major role—covered coal ash is not stable”  
o The topography of the steep slope to the creek also presents a serious issue in terms of soil stability and degradation, 

exposing coal ash (where we took the coal ash samples 8/1/22) 
• 3rd Risk—Leaching of Coal Ash into the Water Supply: 

o Up to 1 million people get their water from Jordan Lake; Bolin Creek flows into Jordan Lake; coal ash is right now barely 
covered over on the steep slope going down to the creek 

o Coal ash could also definitely leach into the underground water supply 
o To prevent this would require a liner underneath the coal ash 
o “Even if you close up all the places where there is coal ash, covering it won’t prevent leaching which will get into the 

ground water or the creek” 
o The Town has no plan to put in a liner 
o “CCRs should not be placed (or disposed) near drinking water wells, wetlands, residences, flood plains and surface water 

bodies, nor above shallow groundwater that could be contaminated by the leachates generated during the flow and 
interaction of rainwater with coal ash. It should be emphasized that even buried coal ash under soil would generate 
leachates with elevated contaminants that could infiltrate into the subsurface. ... 

• 4th Risk—No Continuous Monitoring of the Soil and Stream:  
o Who would be responsible for monitoring it 20-30 years out?  
o The residents won’t; the Town won’t; DEQ certainly won’t 

• 5th Risk—Hexavalent chromium is a known pulmonary carcinogen and is defined by the World Health Organization as 
“carcinogenic to humans”. 

 
DR. VENGOSH’S SOIL ANALYSIS OF 828 MLK SOIL AUGUST 1, 2022 
On August 2, 2022, Dr. Vengosh’s research team came to Chapel Hill to take soil samples at 828 MLK Blvd., on the embankment. 
These results will be reported first. Dr. Vengosh and his team collected 8 samples of coal ash on the embankment on August 2, 2022, 
collecting 8 samples and using 3 for their analysis. His full report is attached to this report. 
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Dr. Vengosh found 19 toxic metals in the coal ash samples taken on the embankment below the police station. Early in his report. 
Dr. Vengosh states: 
 

New city plans to develop the property for low-income housing raise questions about the 
content and composition of the coal ash at this site and its potential effects on human health should 
the site be used for housing. 

 
Three out of eight samples were evaluated in this study. Here are the toxic metals and their concentrations:  

 
 
For example, for Arsenic, the B1 sample had 58.2 times the amount of arsenic as in the average North Carolina soils.  
 
The research also found these ecological results: 
• The concentrations of toxic metals in the Chapel Hill coal ash also exceed the aquatic freshwater sediment toxicity guidelines 

used by the U.S. EPA to define potential ecological impact 
• The concentration of As (Arsenic) and Tl (Thallium) in the Chapel Hill coal ash were respectively just below and exceeding the EPA 

Regional Removal Management Levels for Chemicals (RMLs) threshold values for Residential Soils. The RMLs are designed to 
assist decision-making concerning comprehensive environmental response, compensation, and 

• Liability Act (CERCLA) removal actions at Superfund sites.  
• Overall, the data indicate that concentrations of toxic elements in the Chapel Hill site exceed the ecological threshold values 

for aquatic freshwater sediment toxicity and the levels of two highly toxic elements of As and Tl are close and exceed the 
maximum levels recommended by EPA for Residential Soils  
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Recall that here are some of the health impacts of some of the toxic metals that Dr. Vengosh’s team found August 2, 2022 at 828 
MLK Blvd: 
• Antimony: Can lead to permanent lung damage. May harm female fertility and damage liver, kidneys and heart. 
• Arsenic: Can lead to nervous system damage, cardiovascular harm, urinary tract cancers; can cause lung cancer and skin 

cancer  
• Chromium: Can cause stomach and intestinal ulcers, anemia, stomach and lung cancer 
• Lead: Brain swelling, kidney disease, cardiovascular problems, nervous system damage, and death. No safe level of lead 

exposure, particularly for children 
• Vanadium: Can cause asthma attacks with shortness of breath, wheezing, chest tightness, damage  to the kidneys, & anemia 
• Molybdenum: Joint pain; linked to high blood pressure and liver disease 
• Selenium: exposure to much higher levels can result in neurological effects and brittle hair. Occupational inhalation exposure to 

selenium vapors may cause dizziness, fatigue, irritation of mucous membranes, and respiratory effects. 
• Thallium: can affect your nervous system, lung, heart, liver, and kidney if large amounts are eaten or drunk for short periods of 

time. Temporary hair loss, vomiting, and diarrhea can also occur and death may result after exposure to large amounts of 
thallium for short periods 

• Nickel: Inhalation can damage the nose, throat and lungs; probable carcinogen for lung cancer;  scarring of the lungs 
• Strontium: disrupts the normal bone structure, leading to skeletal problems and defects 
 
The summary findings of Dr. Vengosh’s August 2, 2022 results are:  
 

Results from optical and elemental analyses of soil samples collected from the hillside below 828 Martin Luther King  
Jr. Blvd. along Bolin Creek in Chapel Hill clearly indicate the occurrence of coal ash on site. The concentrations of toxic 
metals (e.g. As, Se, Mo, Sb, Tl) in the Chapel Hill coal ash are higher by up to 10 to 30-fold relative to the baseline 
concentrations of the North Carolina soil, and exceed EPA threshold guidelines for ecological standards, which may pose 
human and environmental health concerns. Likewise, the concentrations and distribution of the radionuclides radium-226 
and radium-228 in the Chapel Hill coal ash are consistent with radionuclides occurrence in coal ash and are higher by 2- to 
4-fold than common soils. The Chapel Hill coal ash is distinctive from modern Appalachian Fly Ash likely due to selective 
removal and atmospheric emission of small sphere particles during the historic coal combustion in the coalfired power plant, 
prior to the mandatory installation of electrostatic precipitators or other particle filtration devices that aim to prevent small 
sphere atmospheric emissions. (“Coal ash legacy in Chapel Hill”, Gordon Williams, Ellen Cowan, Zhen Wang,1 Robert Hill, 
Avner Vengosh, Nicholas School of the Environment, Duke University and Department of Geological and Environmental 
Sciences, Appalachian State University, September 9, 2022)  

 
This means that toxic metals like Arsenic, Selenium, Molybdenum, Antimony, and Thallium, and others, are 10 to 30 times the 
concentration than in normal North Carolina soil. In addition, Radium 226 and Radium 228 were found at levels of 2 to 4 times 
normal soil. Here are the health impacts of radium as noted by the Centers for Disease Control:  

…exposure to higher levels of radium over a long period of time may result in harmful effects including anemia, cataracts, 
fractured teeth, cancer (especially bone cancer), and death. Some of these effects may take years to develop and are 
mostly due to gamma radiation. Radium gives off gamma radiation, which can travel fairly long distances through air. 
Therefore, just being near radium at the high levels that may be found at some hazardous waste sites may be dangerous 
to your health. https://wwwn.cdc.gov/TSP/PHS/PHS.aspx?phsid=789&toxid=154 

 
DR. KRISTINA ZIEROLD, ASSOCIATE PROFESSOR, DEPARTMENT OF ENVIRONMENT HEALTH SCIENCES, UNIVERSITY OF 
ALABAMA, BIRMINGHAM—HEALTH RISKS FOR CHILDREN 
Dr. Zierold is a leading coal ash scientist who has conducted research on the health impacts of coal ash and fly ash on children over 
many years. She has a significant number of articles she and colleagues have written based on their research specifically about the 
health impacts of coal ash/fly ash. (See Bibliography). Dr. Zierold was interviewed by Dr. Edward Marshall on July 8, 2022. First, let’s 
look at her research findings about coal fly ash and its health impacts on human beings:   
   
Dr. Zierold’s research was focused on children who lived near coal-fired power plants. She measured the actual fly ash in the inner 
spaces of homes vs. homes that were not near the power plant. In effect, if these coal ash health impacts can occur when living near 
power plants, then it is logical to conclude that people actually living on coal ash could suffer the same serious health consequences, 
especially for children. 
   
• Exposure pathways for humans:  

o Inhalation: …unused fly ash stored in landfills and surface impoundments can lead to air pollution and resulting health 
conditions associated with exposure to particulate matter. Poorly managed storage facilities that hold dry ash are 
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susceptible to winds that create fugitive dust that can impact communities living near the storage facilities. The United 
States EPA has stated that fugitive dust from these storage sites can exceed the National Ambient Air Quality Standard for 
particulate matter with diameters ≤ 2.5 micrometers (PM2.5=small particles). The smaller particles, those with diameters less 
than 10 micrometers…when inhaled, can penetrate deep into the lungs leading to inflammation of cells and irritation of the 
mucous membrane of the respiratory tract leading to respiratory conditions. Additionally, these small particles can enter the 
blood stream and cause cardiovascular conditions and neurobehavioral conditions.   

o Chronic Exposure: …chronic exposure to particulate matter has been found to cause chronic inflammation and elevated 
levels of cytokines in the body and brain increasing the risk for diseases related to the CNS. [154,5] Researchers have 
shown that metals can enter the brain through several pathways, including the nasal olfactory pathway and by crossing 
red blood cell membranes.” “Particulate matter that crosses the blood-brain barrier introduces the components in the 
particles to the brain and bloodstream... the Trojan Horse Effect. This effect may potentially allow concentrations of metals 
from fly ash access to the brain, producing CNS disease. 

o Ingestion: In addition to the threat of air pollution from fugitive dust, long-term storage of fly ash in surface impoundments 
may impact the environment and human health. People may be exposed through intake of particles in the mouth. Children 
are especially at risk because of their hand-to-mouth behavior. 

o Leaching: Water infiltration, leaky storage sites, and unlined sites may result in metals and other elements leaching from fly 
ash into the environment. The leaching of elements from fly ash has the potential to impact groundwater and surface 
water, which is a major concern for humans, especially those millions of adults and children who utilize groundwater as their 
primary drinking source.  

• Community health in relation to coal-fired power plants: …there is epidemiological evidence reporting that emissions from 
coal-fired power plants deleteriously impact the health of neighboring communities.  

• Health outcomes of workers exposed to fly ash and Coal Combustion Residuals:  
o Recent occupational studies have found that exposure to coal ash may cause genotoxic effects and disrupt biological 

processes…that those workers who were in the high-exposure group had a greater prevalence of chronic cough, chronic 
phlegm, wheeze, chest tightness, and difficulty in breathing.... Researchers reported that as fly ash exposure increased, an 
increasing effect on several lung function tests occurred.”  

o Studies on neurodevelopment in children exposed to power plant emissions are few, but indicate a relationship. Tang et 
al....concluded that the level of PAH-DNA adducts in cord blood of newborns was associated with reductions in 
developmental quotients in both motor and language areas. Additionally, the researchers found that in utero exposure to 
lead from the plant deleteriously affected social development of the children. 

• Health Risks to Children 6-14:  
o Children who live in homes near coal ash dumps/plants have significant neurobehavioral issues involving mental health, 

depression, aggressiveness, ADHD, gastrointestinal problems, degenerative diseases, and respiratory disease (particles can 
penetrate the brain) “Abstract presented to International Society for Environmental Epidemiology”; Sears C, Zierold K, 
“Health and Children Living Near Coal Ash,” Global Pediatric Health, Vol 4: 1-8 

o Peer-Reviewed Publication: 
§ 14.9% of children had depression as indicated by the Diagnostic and Statistical Manual of Mental Disorders, a 

widely used, validated instrument that assesses neurobehavioral in children 
§ Using two methods of statistical modeling, coal fly ash was significantly associated with depression in children 

aged 6-14 years old. Children exposed to coal fly ash in their homes were 2 times more likely to suffer from 
depression than children not exposed. 

§ The US prevalence of depression in children is reported to be 7.1%.  The children in our study had a prevalence of 
14.9%. 

o Peer-Reviewed Research abstract, June, 2022 (manuscript under peer-review for publication) 
§ Children in the study had a high prevalence of neurobehavioral problems called externalizing behaviors.  
§ 14.9% had rule-breaking behaviors, 17.8% had conduct problems, 20.8% had oppositional defiant problems, 14.9% 

had aggressive problems, and 24.9% had elevated ADHD scores. 
§ With the exception of ADHD, children exposed to coal fly ash were more likely to exhibit greater  behavioral 

problems than children not exposed.  Rule-breaking behavior was statistically higher in children exposed to coal fly 
ash, than children not exposed. 

§ The prevalence of conduct disorder in the US is 9.5%.  The prevalence of behavioral problems in the children in the 
study was higher, than that of the US. 

o Research Abstract, September 21, 2022 (manuscript under peer-review) 
• Coal ash has small particles consisting of neurotoxic heavy metals found to be risk factors for learning and social 

problems in school 
• 43% of the children in this study had coal ash in their homes 
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• They had lower points on the school competency scale of the Diagnostic and Statistical Manual of Mental Disorders 
than peers without coal ash in their homes—poorer academic performance 

o Health Risks to Residents at 828: Chapel Hill is going to build housing on top of coal ash, increasing children’s and residents’ risk 
of exposure to fly ash. Dr. Zierold’s research on people even living within the proximity of coal ash plants says: “Over the past 30 
years, scientists reported that the people living in close proximity to coal-fired plants had higher rates of premature mortality…. 
respiratory disease and lung cancer, cardiovascular disease, poorer child health, and higher infant mortality.” (Health of Children 
Living Near Coal Ash, Sears, Zierold, Global Pediatric Health, Vol. 4: 1-6, 2017) 

 
V. COAL ASH AT 828 MLK—REMEDIATE OR REMOVE? 

 
“Excavation is now the established industry standard. If…a capped site fails, how will management defend their decision 
contrary to this industry trend in response to inevitable…investigations, claimant litigation and shareholder questions. 

--Frank Holleman, Southern Environmental Law Center (SELC), 2020 
 
The Town of Chapel Hill faces a fundamental public health and safety choice regarding the toxic coal ash dump at 828 Martin Luther 
King Boulevard: (1) Attempt to remediate it, the so-called “cap and contain” option discussed above or (2) Excavate and remove all 
of it before any construction begins.  
 
THE CURRENT SITUATION OF THE 828 MLK SITE, 2022 
• Embankment: There are exposed CCPs present on the embankment. The Hart & Hickman “risk evaluation” indicated these 

chemicals exceeded acceptable levels of risk for a resident, construction worker based on metals concentrations in several 
samples of exposed CCPs collected in the embankment area. The potential for erosion to transport CCPs from the are of the 
embankment into the greenway is considered an additional concern. Hart &Hickman recommends implementation of 
permanent measures to address exposed CCPs and prevent erosion in the embankment area.  

• Redevelopment: If the site is redeveloped for residential use, Hart &Hickman recommends remediation or other actions (e.g., 
excavation, impervious cover to prevent exposure, resampling to verify concentrations) to address impacts in the upper level  

o Even Hart & Hickman are suggesting excavation as an alternative 
o DEQ may not require additional actions with regard to the exceedances of ESVs in these samples. If required by DEQ or 

if the Town wishes to take voluntary actions, Hart &Hickman recommends remediation or other measures to 
address or further evaluate potential ecological risks in several areas   

o Land use restrictions for construction workers  
o The risk assessment calculations were based on soil samples collected at depths of 0 to 2 feet below ground surface for 

a resident, non-residential worker, and greenway user, and samples collected at depths of 0 to 10 ft bgs for a 
construction worker. If impacted soil or CCPs at deeper depths are exposed during site redevelopment, additional 
risk evaluation should be performed to confirm that potential exposure to these soils does not exceed accept 
acceptable risk levels. If the site is redeveloped, the Brownfields Program will also likely require confirmatory 
sampling and risk evaluation in areas of potentially impacted soil or CCPs that are not covered by impervious 
surfaces (buildings, pavement, etc.) or at least 2 ft of clean fill.  

• Additional Health and Safety Issues Raised by the Scientists to Be Considered 
• Site and coal ash instability—because no one knows exactly where the coal ash is or how deep, and because 

construction waste is also in this dump, the site is very unstable. The ground could settle leading to exposure of the 
coal ash 

• Leaching into the water supply—without a lining, as required by CAMA, leaching into the aquifer and Bolin Creek can 
result 

• Responsibility for continuous monitoring in perpetuity—it is unclear who will be responsible for continuous 
monitoring 

o Soil deterioration—as was learned from Lake Norman High School in Mooresville, torrential rains can deteriorate the 
soil, exposing the coal ash below, and leading to health impacts to residents 

 
THE TOWN’S REMEDIATION OPTION 
The focus here is on the remediation option being considered by the Town Council and DEQ, and not all of the detail of the specific 
efforts by Hart & Hickman.  
• Work Completed to Date: The Town attempted to remediate the embankment area a few years ago.  

o A fence was put up to keep the public off the embankment, though it is possible to walk around it, as children exploring 
would do, to get to the embankment’s coal ash.  

o The Town put up a sign warning the public of the public health risk.  
o The greenway was reconstructed with a new bridge.  
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o The coal ash on the walkway/greenway area of vacuumed up by a worker not wearing PPE, as shown in this picture 
below 

o The Town removed 1000 tons of coal ash, which proves not only that it can be done, but that it is a red herring 
argument that it can’t be removed. Finally, in May, 2022, after Council member Searing posted a picture of exposed 
coal ash, the Town covered it up with a cloth.   

 

 
 
• Town Council Now Considering Postponing Residential Development: According to an update note to the Town Council on 

September 13, 2022 from the Chapel Hill Town Manager, 3 options are being considered going forward—build it with the 
Municipal Services Center only, build it with the MSC and residential housing, and a new option of postponing the residential 
construction. Nothing was said in this memo about the coal ash dump they would both be built on, regardless of when it would 
happen. 

• Cap and Contain: The basic plan is to put 3-4 feet of soil on top of the up to 30 feet of coal ash.  
• Retaining Wall: To address the embankment issues, a very large retaining wall would be built, creating a green area on top of 

the coal ash where the public, and children, would likely play.  
  
THE EXCAVATION & REMOVAL OPTION 
Given the toxicity of coal ash, given the flaws in the Hart & Hickman risk assessment as shown in this paper, given the health impacts 
documented by national coal ash scientists, and given the holes in the logic of the Town’s proposal and position demonstrated in this 
paper, Chapel Hill really has only one option, which was not even in the September 13, 2022 Town update memo given to the Town 
Council:  Excavate and remove all the coal ash before building anything on this property! 
 
When our 3 top scientists were explicitly asked whether the Town should build on top of this toxic coal ash dump, they said the 
following: 

• Dr. Julia Kravchenko: Absolutely not.  
• Dr. Kristina Zierold: I’ve never heard of this being done anywhere 
• Dr. Anver Vengosh: It makes no sense 

 
Lisa Evans of the national environmental law firm Earth Justice that has fought against coal ash health impacts for years, added her 
voice as well: It’s crazy. In fact, Earth Justice issued a major policy guidebook for jurisdictions in July, 2020, called “Cleaning Up Coal 
Ash for Good”. Here they provided us some clear guidance on this point in what can be considered a “closure”, which is what the 
University of North Carolina should have done before selling the land to the Town  https://earthjustice.org/features/coal-ash-
closure-cleanup: 
• Cap in place: Cap-in-place closure… does not prevent the continued release of contaminants to groundwater underneath the cap 

if the ash is in contact with the aquifer. Cap-in-place also leaves CCR surface impoundments permanently vulnerable to 
catastrophic failure due to floods or cap failure during extreme storms. 

• Clean up: Clean closures resulted in 2 to 7.5 times greater positive economic impacts for each community over the cap or leave-
in-place alternative…(there is an) increase in jobs and economic benefits from effective coal ash cleanup, it is also critical to 
consider additional benefits that flow from proper cleanup, such as improved public health outcomes, increased property 
values, healthy freshwater ecosystems, and redevelopment opportunities. 
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• Conclusion: …this report demonstrates the great importance of safe and appropriate closure and cleanup of coal ash pollution 
for the local community. Improper and ineffective cleanup such as cap-in-place my lead to legacy pollution that can devastate 
both the social fabric and economic well-being of a community. 

 
Frank Holleman of SELC, February, 2020, also made this argument in an energy industry professional magazine: 

Southeastern utilities have come to regret following the shop worn advice rehashed in a recent “Utility Drive” opinion 
piece: Don’t worry about cleaning up your leaking unlined waterfront coal ash lagoons — you’ll be just fine if you cap them 
in place (“Ash ponds: Keep calm and close in place,” Jan. 15, 2020). Instead, forward-thinking utilities recognize that their 
communities and increasingly-stringent standards require more than leaving coal ash in polluting pits and have moved 
their coal ash to dry lined storage — a requirement even for the storage of the household garbage cited in the Jan. 15 
piece. Storing any waste, much less coal ash, in a dry, lined landfill away from water is the most basic form of modern waste 
disposal options. 
--Frank Holleman, Senior Attorney, Southern Environmental Law Center, https://www.utilitydive.com/news/cap-coal-ash-
in-place-duke-and-others-have-learned-better/572755/ 

THE COST OF COAL ASH REMOVAL 
One of the refrains from the Town’s legal counsel and the Mayor has been that to remove the coal ash would cost too much. They 
used the figure of $13-16 million. Given the prominence of this excuse for not removing the coal ash dump, we inquired with an 
engineering company that does this work for a living—WWC Engineering,  https://wwcengineering.com/services/environmental/. 
Based on the data they provided, and based on their experience remediating coal ash, their estimates for this work, like at Grainger, 
SC. WWC said that “60,000 tons is not a lot of material.” The final estimate would need to consider a range of variables, including: 

• The terrain 
• Whether water is involved—it isn’t 
• Hauling distance 
• New fill material  
• Dust control 
• Compaction and landscaping 
• Management and oversight 
• Contingency fee 

 
We were told that the cost would be between $42-83/ton, or $2.5M to $5M. This is between 33-51% the estimated cost, and 
significantly lower than what the Town attorney and Mayor have quoted. What they also said was: To make an estimate fit 
unknowns, engineers will estimate high, often too high so they don’t underestimate the cost, especially if there is little 
knowledge about local conditions and project goals. It’s not a huge effort to gain a little knowledge to high-grade cost 
estimates. This could be paid for with in a number of ways: 

• On September 13, 2022, the Town suggested they might float a bond to pay for the remediation costs and build the 
municipal services center 

• The cost of coal ash excavation and removal could be a cost assumed by the developer 
• The Town could get State or foundation support  

 
CONCLUSION 
 
The Town of Chapel Hill, and its consultants, Hart & Hickman, have failed to conduct a comprehensive analysis of the health science 
research on the impacts of coal ash on human beings. As a result, they are poised to make what Dr. Avner Vengosh and Dr. Pamela 
Schultz have called an “uninformed decision”. On its current course of action, the Town of Chapel Hill, in effect, is saying that the 
interests of the developers are more important to protect than the public health and safety of the residents who would live at 828 
MLK Boulevard. The health science is crystal clear—arsenic, lead, mercury, hexavalent chromium, radium 226 and 228, among 
others, represent a clear and present danger to the health and safety of potential residents. The only practical, moral, and science-
based decision to be made is for the Town to remove all the coal ash before anything is built at 828 Martin Luther King Boulevard. 
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