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Toxic metal-serves no purpose in the body



Private wells are unregulated

Are there concerns about
toxic metal exposure 

in North Carolina ?
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>63,000 wells over 10 yrs
1436 wells >10 ppb
Hundreds   > 50 ppb
Max=800 ppb
More than 2 million on wells





Are there other sources of toxic metals?



Coal Ash Spill in Town of Eden

In February 2014, an Eden, North Carolina facility owned by Duke Energy spilled 39,000 tons of coal ash into the Dan 
River. The company later pled guilty to criminal negligence in their handling of coal ash at Eden and elsewhere and 
paid substantial fines.

https://en.wikipedia.org/wiki/Eden,_North_Carolina
https://en.wikipedia.org/wiki/Duke_Energy
https://en.wikipedia.org/wiki/Coal_ash
https://en.wikipedia.org/wiki/Dan_River
https://en.wikipedia.org/wiki/Criminal_negligence


14 coal ash sites in NC



14 coal ash sites in NC



Belews Creek Steam Station



2014 
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Engage  
Communities

Members:
Impacted communities

Riverkeepers
Local government staff

Environmental NGOs
Local and state health agencies

Graves Gray

George Yelton



Survey Water 
Sampling

Metals 
Analysis

Report 
Results

Distribute 
Filters





Problem 1. Conveying results in an easy to 
understand format is tricky!!!

Letters and tables are often confusing! 



Arsenic Community Summary 
(39 samples)   Range: 0.01—25.51 ppb
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Sarah Yelton
= Do not drink your water!

Easy to read graphics are key



Problem 2. There are many different types of 
standards!

• EPA Maximum Contaminant Level
• NC DEQ NCAC 02L Groundwater Quality Standard
• NC DEQ NCAC 02L Groundwater Quality Standard 

Interim Maximum Allowable Concentration (IMAC)

Spending time on what these mean during report 
back sessions is essential!



Spending time on the 
differences in these 
levels during report 
back sessions is 
essential!



Problem 3. Some standards are not the same 
across the country!

Contaminant US NC

Arsenic 10 ppb 10 ppb 

Cadmium 5 ppb 5 ppb 

Chromium 100 ppb 0.07 ppb *

Lead 15 ppb 15 ppb

Mercury 2 ppb 2 ppb

Selenium 50 ppb 50 ppb

Vanadium - 0.3 ppb

*NC has a groundwater quality standard of 10 ug/L that is protective for Chromium 6. The DHHS has 
developed a health screening level for Chromium VI, using a method consistent with 15A NCAC 02L 
(Groundwater Rules)  at 0.07 ug/L, based on its independent review of current literature 
corresponding to a one in a million lifetime cancer risk level.



Hexavalent Chromium Community Summary
(33 samples) Range: below detection—4.50 ppb
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(only state 
or federal 
agency to 
regulate 
CrIV)

Hexavalent chromium are at a low risk level

Solution 3. Explaining what underlies these decisions and risk 
estimates is important. 

h 



USEPA Guidance on Risk Levels

1 in 10,000 people  

USEPA generally 
considers excess cancer 
risks that are below 1 
chance in 1,000,000 to 
be so small as to be 
negligible. 

1 in 1 million  peop

USEPA generally 
considers excess cancer 
risks that are above 1 
chance in  10,000 to be 
sufficiently large that 
remediation is 
desirable.

*The level of excess cancer risk that is of concern is a matter 
of personal, community, and regulatory judgment. 

Excess cancer risks 
between 1 in 
1,000,000 and 1 
in 10,000 are 
generally 
considered to be 
acceptable. 

le  Sometimes USEPA 
determines that 
risks less than 1 
chance in 10,000
are not sufficiently 
protective and 
require 
remediation.



Arsenic Community Summary 
(39 samples)   Range: 0.01—25.51 ppb
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= Do not drink your water!



Lead Community Summary
(39 samples) Range: 0.004—24.80 ppb

EPA MCL 15 ppb
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Lead exceeding 15 ppb poses human health risks:
We recommend not drinking your water 



Manganese Community Summary
(39 samples) Range: 0.02—574.27 ppb

0

50

100

150

200

250

300

350

400

450

500

550

600

Co
nc

en
tra

tio
n,

 p
ar

ts
 p

er
 b

ill
io

n 
(p

pb
)

NC 02L 
Groundwater 
Standard 50 ppb

Manganese levels: if children are in the home consider 
not drinking water



Problem 4. Some key toxicological principals are key 
to understanding results!

*NC has a groundwater quality standard of 10 ug/L that is protective for Chromium 6. The DHHS has developed 
a health screening level for Chromium VI, using a method consistent with 15A NCAC 02L (Groundwater Rules)  
at 0.07 ug/L, based on its independent review of current literature corresponding to a one in a million lifetime 
cancer risk level.

Anti-oxidant
Metabolism
Bone development

1493-1541





Problem 4. Identifying solutions can be 
difficult and often expensive! $$$$$



Starting concentration: 100 𝜇𝜇g/L
ZeroWater: < 1 𝜇𝜇g/L

Starting concentration: 1000 𝜇𝜇g/L
ZeroWater: < 10 𝜇𝜇g/L



ZeroWater filter: 5 stage removal



Distribute Filters

*Homes that exceeded for 
arsenic or lead were 
provided with Zerowater
filters. 

*Sampled water pre-
filtration and post-filtration



Arsenic Filters Summary The good news-we can make a change
We can remove toxicants from drinking water
We can improve public health



Thank you!
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