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Overview of Presentation

• Occupational and Environmental 
Epidemiology Branch

• Well Water and Health Program

• Current and Emerging Contaminants in 
Private Wells
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Occupational and Environmental Epidemiology

• Our mission is to identify and evaluate occupational 
and environmental health concerns and provide 
unbiased evidence-based recommendation to reduce 
or prevent the incidence and severity of harmful 
exposures and their health outcomes

• In a nutshell
− Work to reduce or prevent exposure to harmful agents in 

the environment or that may be present at work
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Well Water and Health Program

• Work to reduce or prevent exposure to 
harmful agents found in private wells

• OEE Staff:
−Crystal Lee Pow Jackson, Environmental 

Toxicologist

−Phoebe Shurtleff, Environmental Health Specialist

−Kennedy Holt, Chemical Risk Assessor
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Contaminants in Private Wells
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Current and Emerging Contaminants

Presenter
Presentation Notes
There are several, but I will highlight a few.These are some of the contaminants that have been detected in private wells, size doesn’t necessarily indicate frequency.
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Groups of Contaminants

• Monitored Contaminants

• Unmonitored Contaminants
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Groups of Contaminants

• Monitored Contaminants

• Unmonitored Contaminants
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New Well Testing

Presenter
Presentation Notes
Required for new well testing
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Reporting Well Water Data
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Arsenic

SOURCE: Sanders, A. P., Desrosiers, T. A., Warren, J. L., Herring, A. H., Enright, D., Olshan, A. F., ... & Fry, R. C. (2014). Association 
between arsenic, cadmium, manganese, and lead levels in private wells and birth defects prevalence in North Carolina: a semi-ecologic 
study. BMC Public Health, 14(1), 955.

US EPA Maximum Contaminant Level 
– 10 ppb

Presenter
Presentation Notes
Analyzed state lab data, observed trends in central NC of elevated As, associated with Carolina Slate BeltMention Federal MCL 10pbb = 10ug/LAs and Mn are contaminants for which we have more spatial data across NC, and we have observed statewide trends
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Arsenic

• What is it?
− Metal found in certain rocks and soil
− Used in some industrial and agricultural activities

• How can it affect your health?
− Short term: Drinking high amounts of As can lead to

• Nausea, vomiting
• Irregular heartbeat, cramping and weakness

− Long term: Drinking lower amounts may increase risk of skin, liver, 
bladder and lung cancer

• How to mitigate exposure in well water?
− Several treatment options
− Point of use System 
− Whole house treatment (for high levels of As)

33

As
Arsenic

74.922

Presenter
Presentation Notes
Mention standard format for different contaminants
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Manganese

SOURCE: Sanders, A. P., Desrosiers, T. A., Warren, J. L., Herring, A. H., Enright, D., Olshan, A. F., ... & Fry, R. C. (2014). Association 
between arsenic, cadmium, manganese, and lead levels in private wells and birth defects prevalence in North Carolina: a semi-ecologic 
study. BMC Public Health, 14(1), 955.

US EPA Lifetime Health Advisory 
– 300 ppb

Presenter
Presentation Notes
Another contaminant that we are able to monitor is Mn, also associated with Slate Belt in central part of the stateNote that some of the averages presented exceed the EPA LHA
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Manganese

• What is it?
− Metal found in certain rocks and soil
− Found in grains, cereal and other foods

• How can it affect your health?
− Drinking can affect sensitive populations

• Infants, children and pregnant women (developing fetus)
• Neurological effects 

• How to mitigate exposure in well water?
− Several treatment options
− Point of use System
− Alternative Water Source during sensitive windows

Presenter
Presentation Notes
Essential element, can be toxic at high levelsExposure over LHA has been linked to neurological problems in kids



NCDHHS, Division of Public Health | Current and Emerging Contaminants in Private Wells | July 31, 2019 15

Support for LHDs and Citizens

• Monitor trends in contaminants

• Help understand health impacts

• Help determine treatment types

• Develop factsheet
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Groups of Contaminants

• Monitored Contaminants

• Unmonitored Contaminants
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Dan River Coal Ash Spill

Presenter
Presentation Notes
In Feb 2014, residents woke up to learn of spill in Dan River, sparked concern for coal ash exposures around NC, led to discovery in wells
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Chromium VI

• What is it?
− Form of Chromium
− Metal found in certain rocks and soil
− Used in some industrial activities

• How can it affect your health?
− Drinking can cause stomach and small intestine ulcers
− Chronic exposure has been linked to stomach and liver 

cancers

• How to mitigate exposure in well water?
− Several treatment options
− Point of use System typically recommended

24

Cr
Chromium

51.996
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Chromium VI

SOURCE: Vengosh, A. et al., (2016). Origin of Hexavalent Chromium in Drinking Water Wells from the Piedmont Aquifers of North 
Carolina. Environmental Science & Technology Letters.

NC Public Health Goal 
– 0.07 ppb

Presenter
Presentation Notes
Because this is an unmonitored contaminant, we don’t really know the distribution across the state, although we do know that it is naturally occurring. Regardless of the source, it is a health concern.This paper from Duke looked at central NC and found Cr6 throughout, regardless of proximity to coal ash ponds.Also found 1:1 correlation between conc of Cr6 and total Cr, indicating most total Cr in groundwater is in the form of Cr6The other common form in the environment is Cr3. This is not absorbed by the body. Cr6 is reduced to Cr3 in the gut, preventing absorption. It is Cr6 that can enter cells and cause toxicity. Public Health Goal - a guide but not an enforceable level of a contaminant in drinking water. Health goals are calculated based on the available science when an NC groundwater standard has not yet been established. Chronic exposure below this level is not expected to cause adverse health effects.
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Total Chromium

SOURCE: https://epi.dph.ncdhhs.gov/oee/wellwater/maps_A-L/chromium/chromium_allyears.pdf

Toxic Release Inventory
County Average Well 
Concentrations (ppb)

Presenter
Presentation Notes
Because total Cr is part of monitored contaminants, we can use these data to estimate distributions of Cr6 across the state

https://epi.dph.ncdhhs.gov/oee/wellwater/maps_A-L/chromium/chromium_allyears.pdf
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Support for LHDs and Citizens

• Current public health goal: 0.07 µg/L for 
CrVI

• Help understand health impacts

• Help determine treatment types

• Developed factsheet



NCDHHS, Division of Public Health | Current and Emerging Contaminants in Private Wells | July 31, 2019 22

Radionuclides

• Investigation in Wake County
• Documented high concentrations of Uranium

SOURCE: (left)http://insight-us.org/uranium-wake-county.html, (right) Source: U.S. Geological Survey, 2004, National Uranium 
Resource Evaluation (NURE) Hydrogeochemical and Stream Sediment Reconnaissance data: U.S. Geological Survey, Denver, CO.

Rolesville
Granite 

Presenter
Presentation Notes
Next contaminants are a class. For the past few years, Wake County has been investigating.This graph shows concentrations in well water in ug/L which are equivalent to ppbNotice that in the eastern part of county, there are many wells exceeding the MCLImage on the left shows the geological formations that are contributing to these levels

http://insight-us.org/uranium-wake-county.html
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Radionuclides

• What are they?
− Elements found in certain rocks and soil
− Give off radiation as they break down
− Uranium, radium and radon are the most commonly found 

radionuclides in well water

• How can it affect your health?
− Heath effects depend on the radionuclide you are exposed to. 

It can range from kidney damage to various forms of cancer.

• How to mitigate exposure in well water?
− Depends of type of radionuclide
− Point of use or Whole house system

Radionuclide

Radiation
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Uranium

Source: U.S. Geological Survey, 2004, National Uranium Resource Evaluation (NURE) Hydrogeochemical and Stream Sediment 
Reconnaissance data: U.S. Geological Survey, Denver, CO.

US EPA Maximum Contaminant Level 
– 30 ppb

Presenter
Presentation Notes
Limited statewide data since unmonitored, so in the 1970s the USGS did a nationwide survey of uranium and found hotspots in NC, those in green exceed 30ppb MCL, and we thought “Great, we have a data source!”
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Gaps in the Data

SOURCE: (left)http://insight-us.org/uranium-wake-county.html, (right) Source: U.S. Geological Survey, 2004, National Uranium 
Resource Evaluation (NURE) Hydrogeochemical and Stream Sediment Reconnaissance data: U.S. Geological Survey, Denver, CO.

Rolesville
Granite 

Presenter
Presentation Notes
Unfortunately we realized that there are gaps in the data.Recent Wake County data (left) shows that eastern part of county has elevated uranium, however this a different trend than what was found in the 1970s, so we are still trying to understand the trends of radionuclides in well water throughout the state.

http://insight-us.org/uranium-wake-county.html
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Radon

SOURCE: Messier, K. P., Campbell, T., Bradley, P. J., & Serre, M. L. (2015). Estimation of groundwater Radon in North Carolina using land 
use regression and Bayesian maximum entropy. Environmental science & technology, 49(16), 9817-9825.

NC Advisory Committee
– 4,000 pCi/L

Presenter
Presentation Notes
Fortunately, there are researchers looking into this. In 2015, UNC researchers published a paper predicting radon concentrations in groundwater across NC, we can use this information to estimate presence of other radionuclides. Used NURE data, radon measurements in drinking water, and geological data to make these predictions.
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Support for LHDs and Citizens

• Help understand health impacts

• Help determine treatment types

• Developed factsheets and FAQ

Presenter
Presentation Notes
Last week we sent FAQs out to all the local health directors and environmental health specialists. 
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PFAS in Cape Fear

SOURCE: Sun, M., Arevalo, E., Strynar, M., Lindstrom, A., Richardson, M., Kearns, B., ... & Knappe, D. R. (2016). Legacy and emerging perfluoroalkyl substances are 
important drinking water contaminants in the Cape Fear River Watershed of North Carolina. Environmental science & technology letters, 3(12), 415-419.

Presenter
Presentation Notes
The last group of emerging contaminants is PFAS. PFAS are…some have been phased out.In 2017, news story highlighted contamination in drinking water for Wilmington, identified plant upstream and GenX, a newer PFAS, as one of the major contributors, triggered investigation of private wells nearby 



NCDHHS, Division of Public Health | Current and Emerging Contaminants in Private Wells | July 31, 2019 29

GenX in Private Wells

SOURCE: https://deq.nc.gov/news/key-issues/genx-investigation/groundwater

NC Public Health Goal 
– 150 ng/L

Chemours

Chemours

Presenter
Presentation Notes
DEQ data from investigation of GenX in private drinking water wells, compared to public health goal developed by DHHSThis is a portion of the region that was assessed. Blue are non detects, orange and red indicate exceedances of the public health goalPPT = ng/LInvestigations are still ongoing. As we continue to investigate, we understand that most of the contamination is from the air, so DEQ continues to find impacted wells.

https://deq.nc.gov/news/key-issues/genx-investigation/groundwater
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PFAS

• What are PFAS?
− Per- and Polyfluoroalkyl Substances
− Class of ~5,000 surfactants that are very persistent 

and mobile in the environment
− PFOS and PFOA are two commonly studied PFAS

• How can it affect your health?
− PFOS & PFOA: affect liver, immune, endocrine and 

cardiovascular systems, development, and 
reproduction. Also linked to varies forms of cancer

− GenX: limited studies suggest liver, blood and 
developmental toxicity

− Other PFAS have limited data

• How to mitigate exposure in well water?
− Granular activated carbon and reverse osmosis

Presenter
Presentation Notes
Many unknowns regarding health effects of PFAS, as well as treatment, distribution across NC, how they mix and co-occurBut there are ongoing efforts in the state to understand more
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PFAST Network Activities

https://ncpfastnetwork.com/

Presenter
Presentation Notes
PFAST network funded by the NCGA to investigate PFAS in drinking water across the stateMultiple projects to understand toxicity, treatment options, migration of PFAS in the environmentMajor project is understanding the prevalence of PFAS in public drinking water across NCMap shows distribution of sampling sites

https://ncpfastnetwork.com/
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Support for LHDs and Citizens

• Developed a public health goal for GenX: 140 ng/L

• Help understand health impacts

• Help understand current knowledge gaps and 
cutting edge research

• Developed factsheets and web resources
− https://epi.dph.ncdhhs.gov/oee/a_z/pfas.html

Presenter
Presentation Notes
Accessible to help understand known health impacts

https://epi.dph.ncdhhs.gov/oee/a_z/pfas.html
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Questions?

Virginia Guidry
Branch Head
Occupational and Environmental Epidemiology
Virginia.Guidry@dhhs.nc.gov

Crystal Lee Pow Jackson
Environmental Toxicologist
Occupational and Environmental Epidemiology
Crystal.Lee-Pow@dhhs.nc.gov

919-707-5900

mailto:Virginia.Guidry@dhhs.nc.gov
mailto:Crystal.Lee-Pow@dhhs.nc.gov
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