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Six-Year Review 3 Technical Support Document for Disinfectants/Disinfection 
Byproducts Rules (EPA 2016)  

Page 4-29, Route of Exposure Considerations (ingestion vs. inhalation and/or dermal exposure) 

 “Studies by Villanueva et al. (2007), Kogevinas et al. (2010) and Stayner et al. (2014) 
mentioned previously underscore the significance of considering exposure to DBPs from 
disinfected water by routes in addition to ingestion, notably from dermal and inhalation 
associated with bathing, showering and swimming. Studies that only consider oral 
ingestion of drinking water may not reflect potential risks from dermal or inhalation 
exposures, which are not subject to first-pass liver metabolism and may result in 
relatively greater extra-hepatic distributions than oral exposures … Backer et al. (2000) 
found that blood levels of THMs were 4-5 times higher in people who took a 10-minute 
shower or bath than in people who drank one liter of the same tap water source in 10 
minutes.” 

 

 “Bladder cancer risk may be significantly associated with non-oral routes of exposure 
(dermal and inhalation from bathing, showering, swimming) as well as from direct 
ingestion.” 

 

Page 4-40, Exhibit 4.1 (reproductive/developmental studies) 

https://www.epa.gov/sites/production/files/2016-12/documents/810r16012.pdf 

 

Evaluation of exposure to contaminated drinking water and specific birth defects and 
childhood cancers at Marine Corps Base Camp Lejeune, North Carolina: a case–control 
study (Ruckart 2013) 

Although CIs were wide, ORs suggested associations between drinking water contaminants and 
NTDs. ORs suggested weaker associations with childhood hematopoietic cancers. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880212/ 

 

Exposure to trihalomethanes in drinking water and small-for-gestational-age births 
(Summerhayes 2012) 

Australian scientists found that when women in their third trimester of pregnancy consumed 
water with 25 parts per billion of chloroform, their newborns were small for their gestational age, 
meaning that they typically had birth weights in the lowest ten percent of newborns and were at 
higher risk for various health problems. 

https://www.ncbi.nlm.nih.gov/pubmed/22157301 

https://journals.lww.com/epidem/Fulltext/2012/01000/Exposure_to_Trihalomethanes_in_Drinkin
g_Water_and.4.aspx 

https://www.epa.gov/sites/production/files/2016-12/documents/810r16012.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880212/
https://www.ncbi.nlm.nih.gov/pubmed/22157301
https://journals.lww.com/epidem/Fulltext/2012/01000/Exposure_to_Trihalomethanes_in_Drinking_Water_and.4.aspx
https://journals.lww.com/epidem/Fulltext/2012/01000/Exposure_to_Trihalomethanes_in_Drinking_Water_and.4.aspx
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Maternal exposure to drinking-water chlorination by-products and small-for-gestational-
age neonates (Levallois 2012) 

Canadian researchers found that exposure to more than 100 parts per billion of trihalomethanes 
during the last trimester of pregnancy was associated with newborns small for their gestational 
age. 

https://www.ncbi.nlm.nih.gov/pubmed/22317810 

 

Risk of stillbirth in the relation to water disinfection by-products: a population-based 
case-control study in Taiwan (Hwang 2012) 

Taiwanese researchers linked stillbirth risks to trihalomethane levels as low as 20 parts per 
billion 

https://www.ncbi.nlm.nih.gov/m/pubmed/22457804/ 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0033949 

 

Drinking Water Disinfection By-Product Exposure and Duration of Gestation (Hoffman 
2008) 
In 2008, scientists from the University of North Carolina found that women exposed to more 
than 80 parts per billion of trihalomethanes during their third trimester of pregnancy faced twice 
the risk of delivering a child small for gestational age 

https://www.mc.vanderbilt.edu/victr/dcc/projects/rfts/mom2be/docs/Publication/completed/public
ations/pub7.pdf 

 

Disinfection Byproducts in Drinking Water: Additional Science and Policy Considerations 
in the Pursuit of Public Health Protection (Singer 2006) 

NOTE: Dr. Philip Singer is a water expert trusted by NTMWD. He recently refused to make 
a statement in their favor about using chloramine (see Public Information documents 
from NTMWD) 

http://nwri-usa.org/pdfs/2006%20CP%20Lecture%20by%20Singer.pdf 

 

CHLORAMINES & COLIFORM: SHOULD YOU BE CONCERNED? (Duranceau 2006) 

NOTE: Dr. Steven Duranceau is a water expert trusted by NTMWD. 

“While utilities convert from chlorine to chloramines for secondary disinfection primarily to 
comply with disinfectant byproduct (DBP) regulations, their ability to maintain water quality 
during distribution and storage can be difficult. This has been shown by trends in the percentage 
of samples testing positive for total coliforms used to monitor bacteriological activity, as well as 

https://www.ncbi.nlm.nih.gov/pubmed/22317810
https://www.ncbi.nlm.nih.gov/m/pubmed/22457804/
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0033949
https://www.mc.vanderbilt.edu/victr/dcc/projects/rfts/mom2be/docs/Publication/completed/publications/pub7.pdf
https://www.mc.vanderbilt.edu/victr/dcc/projects/rfts/mom2be/docs/Publication/completed/publications/pub7.pdf
http://nwri-usa.org/pdfs/2006%20CP%20Lecture%20by%20Singer.pdf


 
 

Safer Water NTX - Relevant Studies 
(descending order by year) 

 
 
increases in heterotrophic plate counts within the distribution system. In addition, the amount of 
water used to routinely evacuate water lines and storage facilities containing undesired water 
quality (i.e. hydraulic flushing) increases.” 

“The use of chloramine for DBP control does not necessarily make it the ideal choice for 
coliform control in warm-water systems because it is less efficient than free chlorine in 
controlling a sudden pulse of contamination and can lead to nitrification [Snead et al 1980; 
Wilczak 1996]. Recent work has demonstrated that choramines have a negligible benefit in 
terms of protection against intrusion for even relatively susceptible organisms such as E. coli. 
[Baribeau et al 2005]. The work recommended that the current trend of replacing free chlorine 
with chloramines for secondary disinfection should be re-evaluated in terms of the loss of 
protection against possible microbial intrusion. Other findings included…” 

http://fwrj.com/TechArticle06/0706%20FWRJtech3.pdf 

#chloramine #chlorine #DBP #nitrification #coliforms #duranceau #2006 

 

Relation of trihalomethane concentrations in public water supplies to stillbirth and birth 
weight in three water regions in England (Toledano 2005). 

British scientists found a link between 60 parts per billion of trihalomethane exposure and 
stillbirths  

https://www.ncbi.nlm.nih.gov/pubmed/15687062 

 

Effect of trihalomethane exposure on fetal development (Wright 2003) 

In 2003, a team from the Harvard School of Public Health linked exposures to more than 80 
parts per billion of trihalomethanes during the second trimester of pregnancy to low birth weight 
and small-for-gestational-age newborns. 

https://www.ncbi.nlm.nih.gov/pubmed/12598663 
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