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Key Findings 
• The concentration of barium in a drinking water sample collected from a mobile home 

community exceeds Ontario Drinking Water Quality Standards, but is below Health Canada’s 
Canadian Drinking Water Quality Guideline. Additional sampling would be helpful to confirm 
drinking water quality results. 

• Health effects from exposure to barium at the measured concentrations are not expected.  
• Drinking water concentrations of barium can be reduced by using a water softening system or a 

certified water treatment system.  

Background and Scope 
Haliburton, Kawartha, Pine Ridge District Health Unit (HKPR) received a drinking water test result 
collected from a mobile home community on March 8, 2021. The concentration of barium in the sample 
was reported to be 1.09 ppm (equivalent to 1.09 mg/L), which is greater than the Ontario Drinking 
Water Standard of 1.0 mg/L for barium.  

Public Health Ontario (PHO) was asked to comment on a draft water advisory for residents of the 
community, and to provide general information on barium in drinking water (e.g., applicable guidelines, 
potential human health effects, actions to reduce exposures).  
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Results 
PHO reviewed the draft water advisory for the mobile home community and notes that the information 
provided on health effects is consistent with those presented in the Ministry of Health’s barium in 
drinking water factsheet.1  

The barium from the single drinking water sample was reported as 1.09 ppm (equivalent to 1.09 mg/L). 
This concentration marginally exceeds the Ontario Drinking Water Quality Standard (DWQS) of 1.0 mg/L, 
but is below Health Canada’s Canadian Drinking Water Quality Guideline of 2.0 mg/L.  

Barium in drinking water 

Drinking water guidelines can be derived for different objectives. For example, their purpose can be to 
minimize potential health effects (health-based), maintain palatability of water (aesthetic), or to ensure 
efficient and effective treatment, disinfection and distribution of water (operational). 

The rationale for the Ontario DWQS is based on its natural occurrence in sedimentary rocks (along with 
strontium and calcium). Hard water can contain small amounts of barium, but concentrations are 
generally not expected to exceed 1 mg/L.2 The objective of the guideline is to maintain barium 
concentrations at levels close to natural background. 

The Health Canada guideline is health-based and has been derived to be protective of the general 
population and is based on kidney effects (nephropathy) observed in mice that were chronically exposed 
to barium in drinking water, with uncertainty factors applied.3 In general, the derivation of health-based 
guidelines from toxicological studies involves incorporating various uncertainty factors (often by orders 
of magnitude) to account for data limitations and to protect sensitive populations.  

The Health Canada guideline of 2.0 mg/L is based on a benchmark dose of 58 mg/kg bodyweight per day 
(a modelled dose in which the incidence of kidney effects in mice exposed to barium increases by 5% 
compared to mice who are not exposed). An uncertainty factor of 300 is then applied to derive the 
guideline, along with the assumption that drinking water accounts for 20% of an individual’s total daily 
exposures. The primary exposure pathway for barium is through ingestion of food or drinking water, 
with food being the main source of exposure. 

Exposure to drinking water above the Health Canada guideline does not necessarily pose an immediate 
risk to health. However, given that the barium concentration is below Health Canada’s drinking water 
guideline, health effects are not expected for residents within the community who may have consumed 
drinking water at the barium level measured. As the observed barium concentration is also from a single 
drinking water sample, additional sampling would be useful to confirm the barium exceedance, and to 
account for seasonal fluctuations. 

Human Health Effects from Barium 

Data on human health effects from barium exposure are limited.3 Cases of poisoning due to ingestion of 
barium compounds have been reported; the lowest doses at which acute clinical health effects 
(gastrointestinal upset and hypokalemia-related effects such as cardiac arrhythmias) have been 
observed in humans in the range of 0.2-0.5 mg/kg body weight, which in an average 70 kg adult would 
be equivalent to a dose of 14-35 mg.4  

https://www.ontario.ca/laws/regulation/030169
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/water-quality/guidelines-canadian-drinking-water-quality-summary-table.html
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Another observational study in humans found no adverse health effects from consuming water with a 
barium concentration of 10 mg/L.5 This would be equivalent to a daily dose of 20 mg (assuming 2L of 
water is consumed in a day).  

Reducing drinking water exposures to barium 

It is possible to reduce the concentration of barium in drinking water to levels that are in compliance 
with the provincial standard by using a water softening system.1-3 Depending on the technology, some 
water softener treatment units may introduce undesirable quantities of sodium in the treated water.3  

Various residential-level water treatment options are also available that have been certified to be 
effective in the removal of barium.3 Examples include reverse osmosis and ion exchange technologies. A 
water treatment professional can advise on the appropriate treatment option and proper 
installation/operation of the treatment system.  

Conclusion 
Although barium concentrations in the drinking water sample collected from the mobile home 
community (1.09 mg/L) exceeded the Ontario DWQS (1.0 mg/L), the concentration remains below the 
drinking water guideline (2.0 mg/L) derived by Health Canada to be protective of kidney effects in the 
general population (the most sensitive health effect from various toxicological studies); while data are 
limited, this concentration is well below where acute health effects have been observed in humans. 
Given the above, health effects to residents consuming water with this barium level are not expected. 
Additional sampling would be useful to confirm the barium exceedance. In the meantime, actions that 
can be taken to reduce barium exposures include using a water softening system, or implementation of 
a water treatment system certified for barium removal.   
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Disclaimer 
This document was developed by Public Health Ontario (PHO) an agency of the Government of Ontario. 
PHO provides scientific and technical advice to Ontario’s government, public health organizations and 
health care providers. PHO’s work is guided by the current best available evidence at the time of 
publication. 

The application and use of this document is the responsibility of the user. PHO assumes no liability 
resulting from any such application or use. 

This document was produced specifically in response to a request from Haliburton, Kawartha, Pine Ridge 
District Health Unit and may contain confidential or proprietary information from PHO. As such, this 
document may not be shared, cited or reproduced without express written permission from PHO. No 
changes or modifications may be made to this document without express written permission from PHO. 
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