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January 28 2019, by Michael (Mike) Joy And Michael Baker

  
 

  

A study of drinking water sourced from groundwater in areas of intensive
farming and horticulture found nitrate levels are already high and rising. Credit:
www.shutterstock.com, CC BY-ND
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Last year, a Danish study reported a link between nitrate in drinking
water and the risk of developing colorectal (bowel) cancer. This finding
could have important implications for New Zealanders. 

New Zealand has one of the highest bowel cancer rates in the world.
Recent data show also that drinking water supplies in some parts of New
Zealand have nitrate levels more than three times higher than the
threshold level for colorectal cancer risk identified in the Danish study. 

This study and other research raise an important question about the
contribution nitrate exposure through drinking water may be making to
New Zealand's high rates of bowel cancer. 

Health implications of nitrates in drinking water

Nitrate fertiliser is added to pasture and crops to accelerate plant growth.
Much of it enters waterways either directly with rain and irrigation or
through animal urine. 

The Danish study, published in the International Journal of Cancer, was
extensive both in number of participants and length of follow-up. It
included 2.7 million people over 23 years and monitored their individual
nitrate exposure levels and colorectal cancer rates. 

The findings confirmed widely held suspicions that long-term exposure
to nitrate may be linked to cancer risk. The investigators propose that the
risk results from nitrate converting into a carcinogenic compound (N-
nitroso) after ingestion. 

The research found a statistically significant increase in colorectal cancer
risk at 0.87ppm (parts per million) of nitrate-nitrogen in drinking water.
There was a 15% increase in risk at levels over 2.1ppm, compared with
those who have the least exposure. 
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One key implication is that the current nitrate standard for drinking
water used in most countries, including New Zealand, is probably too
high. 

International nitrate standards

The cancer risk level (0.87ppm) identified in the study is less than a
tenth of the current maximum allowable value (MAV) of nitrate-
nitrogen of 11.3ppm (equivalent to 50ppm of nitrate). This level has
been in use in many countries for decades and comes from the World
Health Organisation's limit. It is based on the risk of "blue baby
syndrome" (infantile methaemoglobinaemia, a condition that reduces the
ability of red blood cells to release oxygen to tissues) – but not the risk
of cancer. 
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https://www.who.int/water_sanitation_health/gdwqrevision/nitrate-nitrite-fs-2017.pdf?ua=1
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This map shows the nitrate-nitrogen trends at monitored sites. The Canterbury
region, on the east coast of the South Island, shows that groundwater quality has
worsened. Credit: Ministry for the Environment, Stats NZ, CC BY-ND

Rates of bowel cancer vary across New Zealand, with the highest
incidence in South Canterbury, with an age-standardised rate of 86.5
cases per 100,000 people. Bowel cancer is the second-highest cause of
cancer death in New Zealand and each year around 3,000 people are
diagnosed and 1,200 die of the disease. 

A recent epidemiological review estimated the contribution of a range of
modifiable "lifestyle" risk factors to colorectal cancer in New Zealand.
In order of importance, these factors are obesity, alcohol, physical
inactivity, smoking and consumption of red meat and processed meat. It
would be useful to conduct more research to see if nitrate exposure in
drinking water should be added to this list. 

A recent Fish and Game New Zealand investigation of drinking water
supplies in the Canterbury region found that nitrate levels in drinking
water sourced from groundwater in areas of intensive farming and
horticulture are already high and rising. The findings are consistent with
data from the regional council Environment Canterbury. The latest 
groundwater report showed that half of the wells they monitor have
values greater than 3ppm nitrate-nitrogen, more than three times the
Danish study's trigger level for colorectal cancer risk. 

Christchurch City Council data show that of 420 samples collected
during five years from 2011 to 2016, 40% exceeded 0.87ppm. 

4/6

http://creativecommons.org/licenses/by-nd/4.0/
https://www.stuff.co.nz/environment/108988223/possible-watercancer-link-a-need-to-know-for-cantabrians
https://www.hqsc.govt.nz/assets/Health-Quality-Evaluation/Atlas/BowelCancerSF/atlas.html
https://www.hqsc.govt.nz/assets/Health-Quality-Evaluation/Atlas/BowelCancerSF/atlas.html
https://beatbowelcancer.org.nz/our-work/atlas/
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2016/vol-129-no-1447-16-december-2016/7100
https://fishandgame.org.nz/
https://fishandgame.org.nz/news/canterbury-mater-testing-raises-health-concerns/
https://fishandgame.org.nz/news/canterbury-mater-testing-raises-health-concerns/
https://www.ecan.govt.nz/
https://api.ecan.govt.nz/TrimPublicAPI/documents/download/3159733
https://www.ccc.govt.nz/
https://fyi.org.nz/request/4508-nitrate-concentrations-in-christchurch-drinking-water-in-the-past-5-years?fbclid=IwAR2iLarEPJ6d6GovxMoZK22C7G5SK9jTAm6rzA6Cvc4-bFRkmAxc007ab7E


 

Impact on ecosystems

When nitrate enters waterways, it accelerates algae growth. Freshwater
scientists have long been pushing for nitrate limits to curtail algal
proliferation, but restrictions have been slow and in some regions non-
existent. An important coincidence is that the Australian and New
Zealand guideline for healthy aquatic ecosystems for nitrate is at 0.7mg/l
nitrate-nitrogen, close to the level required to stay under the colorectal
cancer risk value found in the Danish study. 

The Canterbury region exemplifies the problems resulting from the 
failure of central and local government policy in New Zealand to protect
both ground and surface water. These failures cannot be blamed on a
lack of awareness as these outcomes were predicted decades ago. For
example, in 1986 the Ministry of Works predicted the nitrate
contamination we now see as a consequence of regional irrigation
schemes. It made it clear that alternative drinking water supplies would
have to be found for Canterbury residents. 

Apart from health and ecological concerns, another worry is that public
fears about drinking water safety will prove a boon for water bottling
companies, which have free access to New Zealand's cleanest water. 

While many New Zealanders face significant and increasing costs for
water treatment, water bottlers pay virtually nothing. The only cost, apart
from bottling costs, is a one-off 35-year regional council consent fee.
This anomaly highlights the urgent need for government to put tougher
limits on nitrate loss and face up to dealing with water ownership issues
in New Zealand. 

In conclusion, surface water in many parts of New Zealand is highly
contaminated with nitrates as a result of intensified farming. These
elevated levels are undoubtedly damaging freshwater ecosystems and
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biodiversity, and may also be harming human health. 

At the very least, public health authorities need to conduct a systematic
survey to assess current nitrate levels in New Zealand drinking waters,
including those that are not part of the routinely monitored networked
system. This information could then be used to provide a quantitative
estimate of the colorectal cancer burden in New Zealand that can be
attributed to this hazard. 

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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