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Request and Scope 
A monitoring well in the Peterborough area was found to have a water uranium concentration greater 
than the Ontario Drinking Water Quality Standard. The well was not a source of drinking water, 
however, it may be an indicator that other wells in the area drawing from the same aquifer could also 
have an elevated uranium level.  

The following was prepared in response to a request from Haliburton, Kawartha, Pine Ridge Health Unit 
(HKPR) regarding exposure to uranium in drinking water and whether the levels reported would be 
associated with effects on health. The following questions and answers can be used or modified for use 
in HKPR’s factsheet. Supporting in-depth technical information has been provided as well. 

Potential Factsheet Qs and As for the Public 
What is uranium and how can it get into my well water? 

Uranium is a naturally-occurring element present in Canadian soil and rock. Most naturally occurring 
uranium emits very little radiation and cannot be used for weapons production and power generation 
without further processing. Weathering or erosion of soil or rock containing uranium can contribute to 
naturally occurring levels of uranium in groundwater. Uranium pollution can also occur as a result of 
human activity including burning fuel or from industrial activities.  

Can uranium affect my health? 

Although most people think of uranium as a source of radiation, like many other metals it is toxic and 
can have adverse effects on health if exposures are high enough. Canadians are primarily exposed to 
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uranium in drinking water and food (in roughly equal proportions). Long term exposure to high levels of 
uranium can affect normal kidney function and result in damage to the kidneys.  

 Are there standards for uranium in drinking water? 

The Ontario Drinking Water Standard and Health Canada Drinking Water Guidelines for uranium are 20 
µg/L (also expressed as 0.02mg/L). The drinking water standard is based on a study that found evidence 
of kidney damage in rats. The standard is set at a level well below the lowest level found to have adverse 
effects in rats.  

How do I know how much uranium is in my well water? 

In drinking water, uranium can only be detected through chemical testing.  

Have your well water tested by an accredited laboratory to find out how much uranium, if any, is in your 
well water. A list of laboratories licensed to perform drinking water tests in Ontario is available at: 
https://www.ontario.ca/page/list-licensed-laboratories. The laboratory will provide you with a sample 
bottle and instructions on how to take a sample. 

You should test your well for uranium: 

• At least once to determine if uranium is in your well water.  

• More frequently (e.g. annually) if your uranium levels are near the drinking water standard. 
Consider sampling in different seasons (e.g. spring and fall). 

• If you have a treatment system to remove uranium from your water, test the treated water with 
a frequency that is related to the expected life-cycle of the treatment technology.  

What should I do if a high level of uranium is found in my well water? 

You are responsible for ensuring your well water is safe to drink.  

If your well water has levels above the Ontario Drinking Water Standard of 20µg/L (also expressed as 
0.02mg/L), you can reduce the uranium levels in water you use for drinking water and for preparing 
food. There are forms of water treatment that are effective in reducing uranium levels in water. A water 
treatment professional should be consulted before you decide on what type of treatment may be 
suitable for your water supply. You can also use an alternative source of drinking water including bottled 
water or water from a public system.  

Supporting Technical Information for Health Units  

Methods 
A scoping review was performed using the MEDLINE database and keywords “uranium” AND “drinking 
water” AND “health effects,” limited to English, humans, and reviews or meta-analyses, which yielded 
37 results, of which 6 were available and relevant. Additionally, grey literature was consulted including 
relevant databases (ATSDR, Health Canada, EPA), and most of the relevant articles identified above were 
cited therein. 
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What is Uranium? 
Uranium (U) is a naturally-occurring, element present in Canadian soil, rock, and water. Most naturally 
occurring uranium emits very little radiation and cannot be used for weapons production and power 
generation without further processing. It is also found in the environment from emissions of fossil fuel 
combustion and from some industrial and mining facilities.1 Enriched uranium is produced from natural 
uranium for nuclear fuel. The leftover product, depleted uranium, has a variety of uses in military and 
aerospace applications.2  

How are people exposed to uranium? 
The most common sources of exposure to uranium for Canadians are from drinking water and food (in 
roughly equal proportions).1 Inhalation from air (including during showering) and absorption through 
the skin (such as from showering or bathing) is negligible.1 Uranium in groundwater that is not used for 
drinking or other human use does not pose a health risk. Occupations at risk for increased exposure 
include uranium mining or processing, nuclear weapons or nuclear power-related work, and those who 
work with phosphate fertilizers.2,3 It is frequently detected in drinking water across the country, with 
concentrations that vary based on local geological differences. In Ontario in 2015, levels from over 
11,000 samples ranged from undetectable to 17.5ug/L; in Saskatchewan maximum levels were reported 
as high as 183ug/L, and in Yukon, 246ug/L.1 The Canadian average in drinking water was 0.52ug/L.1 In 
food, uranium can be found in plants, which vary based on the uranium content of the soils where they 
were grown. Animal based foods generally contain lower concentrations, with marine and shellfish the 
highest of the group.1  

What are the health effects of uranium? 
Although ionizing radiation from any source is an established human carcinogen, in contrast to many 
other metals, uranium is not a chemical carcinogen.1,2 The primary adverse health effect from chronic 
oral exposure to uranium is kidney damage. Studies in animals have shown kidney damage results from 
chronic exposures to levels well above the limits set by current standards.1,2 Epidemiologic studies in 
humans have shown subtle changes in measures of kidney function although these measures were still 
within the normal range.1,4-7 In one study, individuals consuming water with uranium levels of up to 
470ug/L did not develop any measurable kidney dysfunction.8 Given the variability between studies, no 
dose-response relationship could be defined.1 In cases where uranium-containing metal fragments were 
retained in the body (shrapnel in soldiers), no adverse health effect (including kidney dysfunction) was 
detected.9 Other than kidney damage, there is one case report of an individual who consumed a large 
dose of uranium (14.3mg/Kg) and experienced acute symptoms of nausea, vomiting, and diarrhea, 
which resolved within 24 hours.9 This dose in this case was approximately 23,833 times the Health 
Canada Tolerable Daily Intake value.1 No other adverse health effects have been linked to consumption 
of uranium-containing water at typical levels in the community.9 

Are there guidelines for uranium levels in drinking water? 
The Ontario Drinking Water Standard and Health Canada Drinking Water Guidelines have the same 
maximum acceptable concentration (MAC) of 20ug/L (0.02mg/L).1,10 This is lower than the US and World 
Health Organization guideline of 30ug/L.11 The basis for this guideline is a rat study where 0.06mg/Kg BW-
day led to kidney damage in males.1 For illustrative purposes, to ingest this dose, an average adult 
weighing 70kg consuming 2L water/day, would have to drink water with a uranium concentration 
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2.1mg/L, which is 105 times higher than the current standard. Health Canada applied uncertainty factors 
to the study dose (a total uncertainty factor of 100x for combined inter- and intra-species variability) to 
be protective for vulnerable subgroups over a lifetime of consumption.  This was used to derive the Health 
Based Value (HBV) for total uranium in drinking water of 0.014mg/L.1 The difference between the HBV 
and the MAC (0.006mg/L) is based on practical constraints and no significant difference in health 
protection between the two values.1  

Is there a test to see if people are exposed to uranium? 
Uranium can be best measured using urine uranium concentrations which indicate recent exposure.9 
Hair and blood can also be used.2 Given the widespread natural occurrence of uranium in the Canadian 
environment, most people will be exposed to small amounts of uranium. When Health Canada 
attempted to measure blood or urine uranium levels in Canadians, levels were too low to detect from 
sampling conducted from 2007-2011.1 In the most recent cycle of testing, hair levels were reported to 
average 0.024ug/g but were quite variable.12 Given that hair testing is subject to external 
contamination, it may not be a reliable indicator of exposure outside of research studies.13 In all cases, 
measured levels do not correspond to health risks and as such are not clinically useful.  

Is there a way to reduce exposure to uranium from water? 
If water uranium levels are confirmed to be elevated, some methods of water treatment (e.g, reverse 
osmosis) can reduce uranium concentrations.10 Consult a water treatment professional to be sure water 
treatment will be effective for that water system. Alternative source of drinking water including bottled 
water or water from a public system can also be used. 
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Disclaimer 
This document was developed by Public Health Ontario (PHO). 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 Bernie Mayer and may contain 
confidential or propriety 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. 

Public Health Ontario acknowledges the financial support of the Ontario Government.  
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