


�ƛƣğŪňĐňƣñŪñƯƷƛñşşǖŵĐĐƷƛƛňŪĺğşğŨğŪƯƯłñƯĐñŪĎğ
ĹŵƷŪėňŪƛŵĐśƣ͓ƣŵňşƣ͓ñŪėŨňŪğƛñşƣ͒UŪƣŵňş͓ñƛƣğŪňĐňƣ
ĹŵƷŪėŪñƯƷƛñşşǖñƯĐŵŪĐğŪƯƛñƯňŵŪƣƛñŪĺňŪĺĹƛŵŨ̐͒̑Ưŵ
̔̐Ũĺ͟śĺ͢�ĺğŪĐǖĹŵƛ»ŵǕňĐ®ƷĎƣƯñŪĐğƣñŪė'ňƣğñƣğ
¦ğĺňƣƯƛǖͦ�»®'¦͓ͧ̒̐̑ͣ͒̕UŪñŪñƯƷƛñşƣğƯƯňŪĺ͓ñƛƣğŪňĐ
ƯǖƘňĐñşşǖğǕňƣƯƣňŪƯǐŵĹŵƛŨƣ͓ŵƛǏñşğŪĐğƣ͓ėğƘğŪėňŪĺ
ŵŪƯłğñǏñňşñĎňşňƯǖŵĹŵǕǖĺğŪňŪĺƛŵƷŪėǐñƯğƛ͒

�ƛƣğŪňĐƷƣƷñşşǖŵĐĐƷƛƣñƣñƛƣğŪñƯğňŪƣłñşşŵǐñƚƷňĹğƛƣ
ǐňƯłłňĺłŵǕǖĺğŪşğǏğşƣ͒UŪĐŵŪƯƛñƣƯ͓ñƛƣğŪňĐğǕňƣƯƣñƣ
ñƛƣğŪňƯğňŪėğğƘğƛ͓ñŪñğƛŵĎňĐĺƛŵƷŪėǐñƯğƛ͒

 ŵŨŨŵŪƣŵƷƛĐğƣŵĹñƛƣğŪňĐňŪĺƛŵƷŪėǐñƯğƛňŪĐşƷėğ
ŪñƯƷƛñşĺğŵşŵĺňĐėğƘŵƣňƯƣ͓ñĺƛňĐƷşƯƷƛñşñĐƯňǏňƯňğƣ͓
ňŪėƷƣƯƛňñşƘƛŵĐğƣƣğƣ͓ñŪėşñŪėȌşşƣñŪėǐñƣƯğƣňƯğƣ͒
�ƛƣğŪňĐĐñŪşğñĐłňŪƯŵĺƛŵƷŪėǐñƯğƛĹƛŵŨ͔

• sňŪğƛñşėğƘŵƣňƯƣ͓ƣƷĐłñƣǏŵşĐñŪňĐñƣłŵƛ
ƣğėňŨğŪƯñƛǖƛŵĐśƣƯłñƯĐŵŪƯñňŪñƛƣğŪňĐͨĎğñƛňŪĺ
ŨňŪğƛñşƣ

• ¦ƷŪŵĹĹĹƛŵŨƘğƣƯňĐňėğƣñŪėĹğƛƯňşňǡğƛƣƯłñƯĐŵŪƯñňŪ
arsenic 

• UŪėƷƣƯƛňñşƘƛŵĐğƣƣğƣ͓ƣƷĐłñƣŨňŪňŪĺñŪėƣŨğşƯňŪĺ
ŵĹñƛƣğŪňĐͨĐŵŪƯñňŪňŪĺŵƛğƣ͓ñƣǐğşşñƣƯłğƷƣğŵĹ
ñƛƣğŪňĐͨĎñƣğėĐłğŨňĐñşƣňŪǏñƛňŵƷƣňŪėƷƣƯƛňğƣ

• iñŪėȌşşƣñŪėłñǡñƛėŵƷƣǐñƣƯğƣňƯğƣňĹƘƛŵƘğƛ
ĐŵŪƯñňŪŨğŪƯŨğñƣƷƛğƣñƛğŪŵƯňŪƘşñĐğ͒UŪƯłğƘñƣƯ͓
ñƛƣğŪňĐǐñƣƷƣğėñƣñƘğƣƯňĐňėğñŪėƘƛğƣğƛǏñƯňǏğ͓
ñŪėñƣñƛğƣƷşƯ͓ƣŵŨğĺƛŵƷŪėǐñƯğƛƣŵƷƛĐğƣĐŵƷşė
łñǏğĎğğŪĐŵŪƯñŨňŪñƯğėǐňƯłñƛƣğŪňĐĹƛŵŨňƯƣ
ñƘƘşňĐñƯňŵŪ͒

Health Impacts 
�ƛƣğŪňĐňƣñƯŵǕňĐƣƷĎƣƯñŪĐğƯłñƯňƣĐŵŨŨŵŪşǖĹŵƷŪė
ňŪǐğşşǐñƯğƛňŪŨñŪǖƘñƛƯƣŵĹƯłğǐŵƛşė͒ łƛŵŪňĐ
ğǕƘŵƣƷƛğƯŵñƛƣğŪňĐňŪėƛňŪśňŪĺǐñƯğƛĐñŪşğñėƯŵ
ƣğƛňŵƷƣłğñşƯłƘƛŵĎşğŨƣ͓ňŪĐşƷėňŪĺ͔

• Cancer: iŵŪĺͨƯğƛŨğǕƘŵƣƷƛğƯŵñƛƣğŪňĐłñƣ
ĎğğŪşňŪśğėƯŵñŪňŪĐƛğñƣğėƛňƣśŵĹǏñƛňŵƷƣƯǖƘğƣ
ŵĹĐñŪĐğƛ͓ƣƷĐłñƣƣśňŪ͓şƷŪĺ͓Ďşñėėğƛ͓şňǏğƛ͓ñŪė
śňėŪğǖ͒

• Cardiovascular disease: �ƛƣğŪňĐłñƣĎğğŪƣłŵǐŪ
ƯŵňŪĐƛğñƣğƯłğƛňƣśŵĹĐñƛėňŵǏñƣĐƷşñƛėňƣğñƣğ͓
ňŪĐşƷėňŪĺłğñƛƯėňƣğñƣğñŪėƣƯƛŵśğ͒

• Neurological effects: �ƛƣğŪňĐğǕƘŵƣƷƛğłñƣĎğğŪ
şňŪśğėƯŵĐŵĺŪňƯňǏğėğĐşňŪğ͓ŨğŨŵƛǖşŵƣƣ͓ñŪė
ŵƯłğƛŪğƷƛŵşŵĺňĐñşƘƛŵĎşğŨƣ͒»łğƛğňƣğǏňėğŪĐğ
ƯłñƯƣƷĺĺğƣƯƣƯłñƯşŵŪĺͨƯğƛŨğǕƘŵƣƷƛğƯŵşŵǐ
şğǏğşƣ͢Ϊ̐͒̐̐̕Ũĺ͟iͣŵĹñƛƣğŪňĐĹƛŵŨėƛňŪśňŪĺ
ǐñƯğƛŨňĺłƯƛğƣƷşƯňŪşŵǐğƛU¥ƣĐŵƛğƣňŪĐłňşėƛğŪ͒

• Skin lesions:  łƛŵŪňĐñƛƣğŪňĐğǕƘŵƣƷƛğĐñŪşğñė



https://www.health.state.mn.us/communities/environment/water/wells/waterquality/arsenic.html#top
https://www.health.state.mn.us/communities/environment/water/wells/waterquality/arsenic.html#top
https://wellowner.org/resources/water-quality/contaminants/arsenic/
https://wellowner.org/resources/water-quality/contaminants/arsenic/
https://www.knowyourh2o.com/indoor-6/arsenic
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/wells/documents/arsenicresultstipsheet.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/wells/documents/arsenicresultstipsheet.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/wells/documents/arsenicresultstipsheet.pdf
https://www.mass.gov/info-details/arsenic-in-private-well-water-faqs#:~:text=Arsenic%20removal%20methods%20or%20systems,principle%20as%20a%20water%20softener
https://www.mass.gov/info-details/arsenic-in-private-well-water-faqs#:~:text=Arsenic%20removal%20methods%20or%20systems,principle%20as%20a%20water%20softener
https://www.mass.gov/info-details/arsenic-in-private-well-water-faqs#:~:text=Arsenic%20removal%20methods%20or%20systems,principle%20as%20a%20water%20softener


uňƯƛñƯğƣñŪėŪňƯƛňƯğƣñƛğŪňƯƛŵĺğŪͨĐŵŪƯñňŪňŪĺ
ĐŵŨƘŵƷŪėƣƯłñƯñƛğĐŵŨŨŵŪşǖĹŵƷŪėňŪĺƛŵƷŪėǐñƯğƛ͒
 ŵŨŨŵŪƣŵƷƛĐğƣŵĹŪňƯƛñƯğƣñŪėŪňƯƛňƯğƣňŪ
ĺƛŵƷŪėǐñƯğƛňŪĐşƷėğñĺƛňĐƷşƯƷƛñşñĐƯňǏňƯňğƣ͓ƣğƘƯňĐ
ƣǖƣƯğŨƣ͓ñŪňŨñşñŪėłƷŨñŪĹğĐñşǐñƣƯğ͓ñŪė
ňŪėƷƣƯƛňñşƘƛŵĐğƣƣğƣ͢ÚñƛėğƯñş͓̘͒̒̐̑ͣ͒

uňƯƛñƯğƣŵĐĐƷƛŪñƯƷƛñşşǖňŪĺƛŵƷŪėǐñƯğƛ͓ĎƷƯ
ĐŵŪĐğŪƯƛñƯňŵŪƣŵǏğƛ̓Ũĺ͟iĺğŪğƛñşşǖňŪėňĐñƯğ
ĐŵŪƯñŨňŪñƯňŵŪ͢sñėňƣŵŪπ�ƛƷŪğƯƯ͓̙̘̑ͣ͒̕�Ũŵƛğ
ƛğĐğŪƯƣƯƷėǖĹŵƷŪėƯłñƯĐŵŪĐğŪƯƛñƯňŵŪƣŵǏğƛ̑Ũĺ͟i
ñƛğñƛğƣƷşƯŵĹñŪƯłƛŵƘŵĺğŪňĐƘŵşşƷƯňŵŪ͢'ƷĎƛŵǏƣśǖğƯ
ñş͓͒̒̐̑̐ͣ͒sňĐƛŵŵƛĺñŪňƣŨƣƯłñƯňŪłñĎňƯƯłğƣŵňş͓ǐñƯğƛ͓
ñŪėƣğǐñĺğĐñƷƣğƯłğĐłñŪĺğĹƛŵŨŪňƯƛñƯğƯŵŪňƯƛňƯğ͒

uňƯƛñƯğƣñŪėŪňƯƛňƯğƣĐñŪşğñĐłňŪƯŵĺƛŵƷŪėǐñƯğƛĹƛŵŨ͔

• �ĺƛňĐƷşƯƷƛñşȌğşėƣǐłğƛğĹğƛƯňşňǡğƛñŪėŨñŪƷƛğñƛğ
Ʒƣğė

• ®ğƘƯňĐƣǖƣƯğŨƣƯłƛŵƷĺłşğñĐłňŪĺŵƛƛƷŪŵĹĹ͒

• �ŪňŨñşǐñƣƯğ͓ƣƷĐłñƣŨñŪƷƛğĹƛŵŨĹğğėşŵƯƣŵƛ
şňǏğƣƯŵĐśŵƘğƛñƯňŵŪƣ

• PƷŨñŪǐñƣƯğĹƛŵŨƣğǐñĺğƣǖƣƯğŨƣ

• UŪėƷƣƯƛňñşƘƛŵĐğƣƣğƣ͓ƣƷĐłñƣƯłğƘƛŵėƷĐƯňŵŪŵĹ
ŪňƯƛňĐñĐňėŵƛƯłğŨñŪƷĹñĐƯƷƛğŵĹğǕƘşŵƣňǏğƣ͒

UƯňƣňŨƘŵƛƯñŪƯƯŵƛğĺƷşñƛşǖƯğƣƯǐğşşǐñƯğƛĹŵƛŪňƯƛñƯğƣ
ñŪėŪňƯƛňƯğƣñŪėƯŵƯñśğƣƯğƘƣƯŵƯƛğñƯǖŵƷƛǐñƯğƛňĹ
ğşğǏñƯğėşğǏğşƣñƛğĹŵƷŪė͒

Health Impacts 
�ĐĐŵƛėňŪĺƯŵÚñƛėğƯñş̘͓͒̒̐̑ͣ͢ğǕƘŵƣƷƛğƯŵłňĺł
şğǏğşƣŵĹŪňƯƛñƯğƣñŪėŪňƯƛňƯğƣňŪėƛňŪśňŪĺǐñƯğƛĐñŪ
łñǏğƣğƛňŵƷƣƘƷĎşňĐłğñşƯłňŨƘñĐƯƣ͓ňŪĐşƷėňŪĺ͔

• Infant methemoglobinemia (blue baby 
syndrome): uňƯƛñƯğƣĐñŪĐŵŪǏğƛƯƯŵŪňƯƛňƯğƣňŪ
ƯłğĎŵėǖ͓ǐłňĐłĐñŪňŪƯğƛĹğƛğǐňƯłƯłğĎşŵŵė͵ƣ
ñĎňşňƯǖƯŵĐñƛƛǖŵǕǖĺğŪ͓ĐñƷƣňŪĺƯłňƣƣǖŪėƛŵŨğ͒
UŪĹñŪƯƣǖŵƷŪĺğƛƯłñŪ̖ŨŵŪƯłƣñƛğñƯŨŵƣƯƛňƣś
ŵĹėğǏğşŵƘňŪĺƣğƛňŵƷƣłğñşƯłƘƛŵĎşğŨƣ͒iñĐśŵĹ
ŵǕǖĺğŪĐñŪĐñƷƣğƯłğňŪĹñŪƯƯŵƯƷƛŪñĎşƷňƣłĐŵşŵƛ͒
UĹƷŪƯƛğñƯğė͓ňŪĹñŪƯƣĐñŪėňğĹƛŵŨƯłňƣĐŵŪėňƯňŵŪ͒

• Cancer: iŵŪĺͨƯğƛŨğǕƘŵƣƷƛğƯŵŪňƯƛñƯğƣñŪė
ŪňƯƛňƯğƣłñƣĎğğŪşňŪśğėƯŵñŪňŪĐƛğñƣğėƛňƣś
ŵĹĐğƛƯñňŪƯǖƘğƣŵĹĐñŪĐğƛ͓ƣƷĐłñƣĺñƣƯƛňĐñŪė
ĎşñėėğƛĐñŪĐğƛ͒

• Reproductive problems: 0ǕƘŵƣƷƛğƯŵŪňƯƛñƯğƣ
ñŪėŪňƯƛňƯğƣłñƣĎğğŪñƣƣŵĐňñƯğėǐňƯłėğĐƛğñƣğė
ĹğƛƯňşňƯǖñŪėĎňƛƯłėğĹğĐƯƣ͒

• Endocrine disruption: uňƯƛñƯğƣñŪėŪňƯƛňƯğƣĐñŪ
ňŪƯğƛĹğƛğǐňƯłƯłğĹƷŪĐƯňŵŪŵĹłŵƛŨŵŪğƣ͓şğñėňŪĺƯŵ
ǏñƛňŵƷƣłğñşƯłƘƛŵĎşğŨƣ͒

• Allergic reactions: ®ŵŨğƘğŵƘşğĐñŪĎğƣğŪƣňƯňǏğ
ƯŵŪňƯƛñƯğƣñŪėŪňƯƛňƯğƣñŪėğǕƘğƛňğŪĐğñşşğƛĺňĐ
ƛğñĐƯňŵŪƣǐłğŪƯłğǖñƛğğǕƘŵƣğėƯŵƯłğƣğ
ĐŵŨƘŵƷŪėƣ͒

�ĐƷƯğğǕƘŵƣƷƛğƯŵŪňƯƛñƯğƣƯłƛŵƷĺłĐŵŪƣƷŨňŪĺ
ğşğǏñƯğėşğǏğşƣŵĹŪňƯƛňƯğňŪėƛňŪśňŪĺǐñƯğƛĐñŪ
ĐŵŨƘƛŵŨňƣğƯłğƘƛŵĐğƣƣŵĹĐğşşƷşñƛƛğƣƘňƛñƯňŵŪ͓
ňŨƘñĐƯňŪĺŵǏğƛñşşǐğşşͨĎğňŪĺ͒

UĹǖŵƷñƛğĐŵŪĐğƛŪğėñĎŵƷƯŪňƯƛñƯğƣŵƛŪňƯƛňƯğƣňŪ
ǖŵƷƛėƛňŪśňŪĺǐñƯğƛ͓ƣƘğñśǐňƯłñƚƷñşňȌğėǐñƯğƛ
ƯƛğñƯŨğŪƯƘƛŵĹğƣƣňŵŪñşŵƛƘƷĎşňĐłğñşƯłƣƘğĐňñşňƣƯ͒

UĹǖŵƷłñǏğĐŵŪĐğƛŪƣñĎŵƷƯłğñşƯłƘƛŵĎşğŨƣƯłñƯ
ĐŵƷşėĎğƛğşñƯğėƯŵŪňƯƛñƯğƣŵƛŪňƯƛňƯğƣňŪǖŵƷƛǐğşş
ǐñƯğƛ͓ėňƣĐƷƣƣƯłğŨǐňƯłǖŵƷƛėŵĐƯŵƛ͒

Nitrates & Nitrites 
in Groundwater



Treating Nitrates and Nitrites in 
Groundwater
»łğƛğñƛğƣğǏğƛñşŨğƯłŵėƣƯłñƯĐñŪĎğƷƣğėƯŵƯƛğñƯ
ŪňƯƛñƯğƣñŪėŪňƯƛňƯğƣňŪĺƛŵƷŪėǐñƯğƛ͔

• Ion exchange: ¦ğŨŵǏğƣŪňƯƛñƯğƣñŪėŪňƯƛňƯğƣ
ĹƛŵŨƯłğǐñƯğƛĎǖğǕĐłñŪĺňŪĺƯłğŨǐňƯłňŵŪƣŵĹ
ñŪŵƯłğƛƣƷĎƣƯñŪĐğ͓ƯǖƘňĐñşşǖƣŵėňƷŨ͓ƯłƛŵƷĺłñŪ
ňŵŪğǕĐłñŪĺğƛğƣňŪ͒

• Reverse osmosis:»łňƣňƣñƘłǖƣňĐñşȌşƯƛñƯňŵŪ
ƘƛŵĐğƣƣƯłñƯƛğŨŵǏğƣŪňƯƛñƯğƣñŪėŪňƯƛňƯğƣĎǖ
ĹŵƛĐňŪĺƯłğǐñƯğƛƯłƛŵƷĺłñƣğŨňƘğƛŨğñĎşğ
ŨğŨĎƛñŪğ͒

• Electrodialysis:ÂƣğƣñŪğşğĐƯƛňĐȌğşėƯŵƣğƘñƛñƯğ
ŪňƯƛñƯğƣñŪėŪňƯƛňƯğƣĹƛŵŨƯłğǐñƯğƛñŪėňƣƯǖƘňĐñşşǖ
ƷƣğėňŪĐŵŪŘƷŪĐƯňŵŪǐňƯłƛğǏğƛƣğŵƣŨŵƣňƣ͒

• Chemical precipitation:UŪƯłňƣƘƛŵĐğƣƣ͓ĐłğŨňĐñşƣ
ñƛğñėėğėƯŵƯłğǐñƯğƛƯŵĐñƷƣğƯłğŪňƯƛñƯğƣñŪė
ŪňƯƛňƯğƣƯŵƘƛğĐňƘňƯñƯğŵƷƯñŪėĎğƛğŨŵǏğė͒

• Denitrification: »łňƣƘƛŵĐğƣƣƷƣğƣĎñĐƯğƛňñ
ƯŵĐŵŪǏğƛƯŪňƯƛñƯğƣñŪėŪňƯƛňƯğƣňŪƯŵŪňƯƛŵĺğŪ
ĺñƣ͓ǐłňĐłňƣłñƛŨşğƣƣñŪėƛğşğñƣğėňŪƯŵƯłğ
ñƯŨŵƣƘłğƛğ͒»łňƣƘƛŵĐğƣƣĐñŪĎğñĐłňğǏğė
ƯłƛŵƷĺłǏñƛňŵƷƣŨğƯłŵėƣƣƷĐłñƣĎňŵƛğñĐƯŵƛƣ͓
ĐŵŪƣƯƛƷĐƯğėǐğƯşñŪėƣ͓ŵƛėğğƘͨĎğėȌşƯğƛƣ͒

UƯňƣňŨƘŵƛƯñŪƯƯŵŪŵƯğƯłñƯƯłğŨŵƣƯğĹĹğĐƯňǏğŨğƯłŵė
ŵĹƯƛğñƯŨğŪƯǐňşşėğƘğŪėŵŪƯłğƣƘğĐňȌĐĺƛŵƷŪėǐñƯğƛ
ĐŵŪėňƯňŵŪƣ͓ňŪĐşƷėňŪĺƯłğĐŵŪĐğŪƯƛñƯňŵŪŵĹŪňƯƛñƯğƣñŪė
ŪňƯƛňƯğƣ͓ƯłğƘƛğƣğŪĐğŵĹŵƯłğƛĐŵŪƯñŨňŪñŪƯƣ͓ñŪėƯłğ
ėğƣňƛğėŵƷƯĐŵŨğ͒UƯňƣĎğƣƯƯŵĐŵŪƣƷşƯǐňƯłñǐñƯğƛ

https://wwwn.cdc.gov/TSP/ToxFAQs/ToxFAQsDetails.aspx?faqid=1186&toxid=258 
https://wwwn.cdc.gov/TSP/ToxFAQs/ToxFAQsDetails.aspx?faqid=1186&toxid=258 
https://www.health.state.mn.us/communities/environment/water/contaminants/nitrate.html
https://www.health.state.mn.us/communities/environment/water/contaminants/nitrate.html
https://extension.psu.edu/nitrates-in-drinking-water


iğñėňƣñŪñƯƷƛñşşǖŵĐĐƷƛƛňŪĺğşğŨğŪƯƯłñƯĐñŪĎğ
ĹŵƷŪėňŪŪñƯƷƛñşėğƘŵƣňƯƣňŪƣŵŨğñƛğñƣñŪėĐñŪ
şğñĐłňŪƯŵƯłğĺƛŵƷŪėǐñƯğƛ͒iğñėĐñŪñşƣŵĐŵŨĎňŪğ
ǐňƯłĺƛŵƷŪėǐñƯğƛĹƛŵŨƘƛňǏñƯğǐğşşƣėƷğƯŵşğñė
ƘňƘğƣ͓şğñėͨĎñƣğėƘñňŪƯ͓şğñėƣŵşėğƛňŪĺ͓ñŪėňŪėƷƣƯƛňñş
ĐŵŪƯñŨňŪñƯňŵŪ͢sñƯƯñπIŘǖşň͓̖̒̐̑ͣ͒

iğñėǐñƣŵŪĐğñĐŵŨŨŵŪŨñƯğƛňñşƷƣğėňŪƘňƘğƣĹŵƛ
ĐñƛƛǖňŪĺǐñƯğƛ͒iğñėĐñŪĐŵŪƯñŨňŪñƯğĺƛŵƷŪėǐñƯğƛ͔

• UŪŵşėğƛłŵŨğƣǐňƯłƘşƷŨĎňŪĺƣǖƣƯğŨƣƯłñƯƣƯňşş
łñǏğşğñėƘňƘğƣ

• »łƛŵƷĺłƛƷŪŵĹĹǐñƯğƛĹƛŵŨĐłňƘƘňŪĺŵƛƘğğşňŪĺ
ƘñňŪƯňŪłŵŨğƣĎƷňşƯĎğĹŵƛğ̙̗̘͓̑ĎğĹŵƛğşğñėǐñƣ
ĎñŪŪğėňŪƘñňŪƯ

• HƛŵŨşğñėƣŵşėğƛğėĐŵƛƛŵėğėŘŵňŪƘňƘğƣňŪ
ƘşƷŨĎňŪĺƣǖƣƯğŨƣ

• HƛŵŨşğñśƣŵƛƣƘňşşƣĹƛŵŨňŪėƷƣƯƛňğƣƯłñƯƷƣğşğñė
ňŪƯłğňƛƘƛŵĐğƣƣğƣ

iğñėĐñŪñşƣŵĎğƯŵǕňĐƯŵǐňşėşňĹğñŪėĐñŪñĐĐƷŨƷşñƯğ
ňŪƯłğĹŵŵėĐłñňŪ͓şğñėňŪĺƯŵƯŵǕňĐĐŵŪĐğŪƯƛñƯňŵŪƣňŪ
ñŪňŨñşƣñƯƯłğƯŵƘŵĹƯłğĹŵŵėĐłñňŪ͒

Health Impacts 
iğñėňƣñƯŵǕňĐŨğƯñş͒iğñėňŪĺƛŵƷŪėǐñƯğƛĐñŪ
ĐŵŪƯñŨňŪñƯğėƛňŪśňŪĺǐñƯğƛ͓ǐłňĐłĐñŪşğñėƯŵ
ƘƛŵĹŵƷŪėŪğĺñƯňǏğłğñşƯłŵƷƯĐŵŨğƣ͢iğǏñşşŵňƣğƯñş͓͒
̘̒̐̑ͣ͒

UŪĺğƣƯňŪĺğǏğŪƣŨñşşñŨŵƷŪƯƣŵĹşğñėŵǏğƛñşŵŪĺ
ƘğƛňŵėŵĹƯňŨğĐñŪƛğƣƷşƯňŪşğñėƯŵǕňĐňƯǖ͒ łƛŵŪňĐ
ğǕƘŵƣƷƛğƯŵşğñėĐñŪƛğƣƷşƯňŪėğǏğşŵƘŨğŪƯñşñŪė
ĎğłñǏňŵƛñşƘƛŵĎşğŨƣ͓ñŪėłňĺłşğǏğşƣĐñŪĐñƷƣğ
ėñŨñĺğƯŵƯłğĎƛñňŪ͓śňėŪğǖƣ͓ñŪėƛğƘƛŵėƷĐƯňǏğ
ƣǖƣƯğŨ͔

• Neurological effects:iğñėĐñŪėñŨñĺğƯłğĎƛñňŪ
ñŪėŪğƛǏŵƷƣƣǖƣƯğŨ͓ğƣƘğĐňñşşǖňŪǖŵƷŪĺĐłňşėƛğŪ
ñŪėƘƛğĺŪñŪƯňŪėňǏňėƷñşƣ͒ łƛŵŪňĐğǕƘŵƣƷƛğƯŵ
şğñėĐñŪƛğƣƷşƯňŪėğǏğşŵƘŨğŪƯñşñŪėĎğłñǏňŵƛñş
ƘƛŵĎşğŨƣ͓ñƣǐğşşñƣƛğėƷĐğėU¥ñŪėşğñƛŪňŪĺ
ėňĹȌĐƷşƯňğƣ͒

• Cardiovascular diseasğ͔iŵŪĺͨƯğƛŨğǕƘŵƣƷƛğ
ƯŵşğñėłñƣĎğğŪşňŪśğėƯŵñŪňŪĐƛğñƣğėƛňƣśŵĹ
ĐñƛėňŵǏñƣĐƷşñƛėňƣğñƣğ͓ňŪĐşƷėňŪĺłňĺłĎşŵŵė
ƘƛğƣƣƷƛğñŪėłğñƛƯñƯƯñĐśƣ͒

• Kidney damage:iğñėĐñŪñĐĐƷŨƷşñƯğňŪƯłğ
śňėŪğǖƣñŪėĐñƷƣğėñŨñĺğŵǏğƛƯňŨğ͓şğñėňŪĺ
ƯŵƛğėƷĐğėĹƷŪĐƯňŵŪñŪė͓ňŪƣğǏğƛğĐñƣğƣ͓śňėŪğǖ
ĹñňşƷƛğ͒

• Reproductive effects: iğñėĐñŪłñƛŨƯłğ
ƛğƘƛŵėƷĐƯňǏğƣǖƣƯğŨ͓ƛğėƷĐňŪĺĹğƛƯňşňƯǖñŪė
ňŪĐƛğñƣňŪĺƯłğƛňƣśŵĹŨňƣĐñƛƛňñĺğñŪėƣƯňşşĎňƛƯł͒

• Anemia: iğñėĐñŪňŪƯğƛĹğƛğǐňƯłƯłğĎŵėǖ͵ƣñĎňşňƯǖ
ƯŵƘƛŵėƷĐğƛğėĎşŵŵėĐğşşƣ͓şğñėňŪĺƯŵñŪğŨňñ͒

UƯňƣňŨƘŵƛƯñŪƯƯŵĎğñǐñƛğŵĹƯłğƘŵƯğŪƯňñşĹŵƛşğñė
ĐŵŪƯñŨňŪñƯňŵŪňŪĺƛŵƷŪėǐñƯğƛñŪėƯŵłñǏğǖŵƷƛǐñƯğƛ
ƯğƣƯğėňĹǖŵƷłñǏğĐŵŪĐğƛŪƣ͒UĹşğñėňƣĹŵƷŪė͓ñǐñƯğƛ
ƯƛğñƯŨğŪƯƣƘğĐňñşňƣƯĐñŪñėǏňƣğǖŵƷŵŪƯłğĎğƣƯĐŵƷƛƣğ
ŵĹñĐƯňŵŪƯŵƛğŨŵǏğňƯñŪėğŪƣƷƛğƯłğƣñĹğƯǖŵĹǖŵƷƛ
ėƛňŪśňŪĺǐñƯğƛ͒

Lead in 
Groundwater



Treating Lead in Groundwater
»łğƛğñƛğƣğǏğƛñşŨğƯłŵėƣƯłñƯĐñŪĎğƷƣğėƯŵƯƛğñƯ

https://www.epa.gov/ground-water-and-drinking-water/basic-information-about-lead-drinking-water
https://www.epa.gov/ground-water-and-drinking-water/basic-information-about-lead-drinking-water
https://www.cdc.gov/healthywater/drinking/private/wells/disease/lead.html
https://www.cdc.gov/healthywater/drinking/private/wells/disease/lead.html
https://www.vdh.virginia.gov/environmental-health/onsite-sewage-water-services-updated/organizations/lead-in-private-well-water/
https://www.vdh.virginia.gov/environmental-health/onsite-sewage-water-services-updated/organizations/lead-in-private-well-water/




Treating Coliform Bacteria in 
Groundwater
 ŵşňĹŵƛŨĎñĐƯğƛňñňŪĺƛŵƷŪėǐñƯğƛĐñŪĎğƯƛğñƯğė
ƯłƛŵƷĺł͔

• Disinfection: »łğŨŵƣƯĐŵŨŨŵŪŨğƯłŵėƷƣğėƯŵ
ƯƛğñƯĺƛŵƷŪėǐñƯğƛĐŵŪƯñŨňŪñƯğėǐňƯłĐŵşňĹŵƛŨ
ĎñĐƯğƛňñ͒»łňƣŨğƯłŵėĐñŪĎğėŵŪğƷƣňŪĺ
ĐłğŨňĐñşƣƣƷĐłñƣĐłşŵƛňŪğ͓ĐłşŵƛñŨňŪğƣ͓ŵƛŵǡŵŪğ͒
»łğǐñƯğƛňƣƯƛğñƯğėǐňƯłñƣƘğĐňȌĐėŵƣğŵĹƯłğ
ĐłğŨňĐñşñŪėƯłğŪşğĹƯƯŵƣƯñŪėĹŵƛñĐğƛƯñňŪ
ñŨŵƷŪƯŵĹƯňŨğƯŵñşşŵǐĹŵƛñėğƚƷñƯğėňƣňŪĹğĐƯňŵŪ͒

• Ultrafiltration:�ŨğƯłŵėƯłñƯƷƣğƣñŨğŨĎƛñŪğ
ƯŵȌşƯğƛŵƷƯĎñĐƯğƛňññŪėŵƯłğƛňŨƘƷƛňƯňğƣĹƛŵŨ
ƯłğǐñƯğƛ͒»łňƣŨğƯłŵėňƣğĹĹğĐƯňǏğĹŵƛƛğėƷĐňŪĺ
ĐŵşňĹŵƛŨĎñĐƯğƛňñşğǏğşƣňŪĺƛŵƷŪėǐñƯğƛñŪė

https://www.cdc.gov/healthywater/drinking/private/wells/testing.html
https://www.epa.gov/privatewells/protect-your-homes-water#welltestanchor
https://www.epa.gov/privatewells/protect-your-homes-water#welltestanchor
https://www.waterboards.ca.gov/gama/docs/coc_bacteria_indicators.pdf
https://www.waterboards.ca.gov/gama/docs/coc_bacteria_indicators.pdf


¦ñėŵŪňƣñŪñƯƷƛñşşǖŵĐĐƷƛƛňŪĺ͓ƛñėňŵñĐƯňǏğĺñƣƯłñƯ
ĐñŪĎğĹŵƷŪėňŪƯłğƣŵňşñŪėƛŵĐśĎğŪğñƯłłŵŨğƣ͓
ĎƷňşėňŪĺƣ͓ñŪėƘƛňǏñƯğǐğşşƣ͒

»łğÂ͒®͒0ŪǏňƛŵŪŨğŪƯñş£ƛŵƯğĐƯňŵŪ�ĺğŪĐǖ͢Â͒®͒0£�ͣ
ğƣƯňŨñƯğƣƯłñƯñĎŵƷƯ̑ňŪ̑̕łŵŨğƣňŪƯłğĐŵƷŪƯƛǖ



Treating Radon in Groundwater
Â͒®͒0£�ƛğĐŵŨŨğŪėƣƯğƣƯňŪĺƛñėňŵŪƷĐşňėğƣňŪƘƛňǏñƯğ
ǐğşşƣğǏğƛǖ̓ǖğñƛƣ͒UĹłňĺłşğǏğşƣŵĹƛñėŵŪñƛğĹŵƷŪė
ňŪñƘƛňǏñƯğǐğşş͓ƯłğƛğñƛğƣğǏğƛñşŨğƯłŵėƣƯłñƯĐñŪ
ĎğƷƣğėƯŵƯƛğñƯƯłğǐñƯğƛñĀñŪ      Ā 

https://archive.epa.gov/water/archive/web/html/basicinformation-2.html
https://archive.epa.gov/water/archive/web/html/basicinformation-2.html
https://www.epa.gov/radtown/natural-radionuclides-private-wells#:~:text=Radium%20breaks%20down%20further%20to,that%20exceed%20the%20EPA's%20standards.
https://sosradon.org/files/sosradon/resources/Massachusetts radon in water.pdf
https://sosradon.org/files/sosradon/resources/Massachusetts radon in water.pdf
https://www.epa.gov/radon/health-risk-radon#who 
https://www.epa.gov/radon/health-risk-radon#who 

