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If more houses had water barrels, it could
help with drought, flooding and water
pollution

November 3 2022, by Liz Sharp, Kiera Chapman and Ruth Quinn

Credit: CCO Public Domain

1/6



PHYS 19X

Earlier this year, southern England experienced its driest July on record.
The drought affected many parts of the UK and grew so acute that
Thames Water's hosepipe ban will remain in force into 2023.

But rainfall in August was heavy. The volume of rain caused outdated
drainage and sewerage systems to overflow, degrading the quality of
many of the UK's rivers.

Extreme weather patterns such as these are set to dominate our future.
The Environment Agency predicts that demand for water in southern
England may outstrip supply in the next 20 years. Yet, at the same time,
as many as 5.2 million UK properties are threatened by flooding.

Our research suggests that collecting rainwater in water barrels may
offer a solution to these problems. This cheap, small-scale intervention
could help protect households against water risks while engaging those
involved with water issues. Unfortunately, the government tends to
ignore this scale of intervention.

Engineered solutions to water issues

Water management in England is largely isolated to large infrastructure
projects. Reservoirs are built to withstand drought and larger sewers are
seen as the solution to flooding and water pollution.

But these approaches are costly; Central London's new sewer, the
Thames Tideway Tunnel, will cost £4.9 billion.

They can also harm the environment. The Thames Tideway tunnel will
prolong the energy-intensive pumping of dirty sewage, while building
reservoirs often involves the flooding of agricultural land and wildlife
habitats.
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https://www.metoffice.gov.uk/about-us/press-office/news/weather-and-climate/2022/driest-july-in-england-since-1935
https://www.bbc.co.uk/news/uk-england-london-63048351
https://en.wikipedia.org/wiki/2022_United_Kingdom_floods
https://theriverstrust.org/about-us/news/new-interactive-map-reveals-the-truth-about-sewage-pollution
https://publications.parliament.uk/pa/cm5802/cmselect/cmenvaud/74/report.html
https://nic.org.uk/app/uploads/NIC-Preparing-for-a-Drier-Future-26-April-2018.pdf
https://www.gov.uk/government/news/lack-of-water-presents-existential-threat-says-environment-agency-chief
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/920944/023_15482_Environment_agency_digitalAW_Strategy.pdf
https://www.communityactionforwater.org/stories/waterbuttsandflooding
https://phys.org/tags/water+pollution/
https://www.thameswater.co.uk/about-us/investing-in-our-region/thames-tideway-tunnel#:~:text=The%20tunnel%20will%20cost%20%C2%A3,wastewater%20customers%20through%20their%20bills
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These government and water industry solutions also fail to engage the
public. Public awareness of the dual drought and flood crises, therefore,
remains low. According to a report published in 2020 and partly funded
by the Environment Agency, 72% of people surveyed believe that the
UK has enough water to meet the country's needs.

Re-thinking water management

There are other ways to manage the UK's water better.
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The percentage of water demand that can be supplied by rainwater harvesting
Roof Area = 30 m? Tank Size=2101L UKCP Data 2.2 km* 2020 -2040

Rainfall rates vary across the UK. Author provided

The roof area of an average terraced house in the UK (30m?) receives
19.000-55.000 liters of rain each year. Our modeling suggests that a
significant proportion of household water consumption could be met by
collecting this water.
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https://www.cambridge-water.co.uk/news/the-great-british-rain-paradox
https://www.hwmglobal.com/uploads/Great%20British%20Rain%20Paradox.pdf
https://www.metoffice.gov.uk/research/climate/maps-and-data/uk-climate-averages

PHYS 19X

Averaged across the UK, we found that a 210-liter rain tank—equivalent
to a small bath—could supply 15% of a household's total annual water
consumption. But this will be subject to clear geographic and seasonal
variation.

The calculation accounts for the loss of rainwater through processes such
as evaporation. Current regulations also restrict the use of rain tank
water to non-potable demands, such as flushing toilets.

In the wetter northwest of Scotland, we found that 26% of a household's
annual water consumption could be met by collecting rainwater. In
contrast, only 9% could be supplied in the southeast of England,
dropping to 4% in the driest months. Although this seems a low value, it
still equates to 14 liters of water per household each day.

Reducing the risk of flooding and pollution

In the future, wetter winters will also become more common. This will
amplify the risk of flooding and water pollution. Our research suggests
that a network of small water barrels fitted across towns or cities could
substantially reduce these risks.

In the event of a storm, a 210-liter water barrel can capture 7mm of
rainfall from the roof of an average terraced house. To put this in
context, in the English city of Hull, a storm that deposits 22.3 mm of
rainfall is sufficient to cause flooding. This amount of rain typically falls
once every ten years.

So if we can store 7mm of that rain in a water barrel, then the amount
that is required to cause a flood rises to 28.6mm. A storm that results in
this amount of rainfall only occurs once every 30 years.

This approach is not without its limitations. The area that is occupied by
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https://www.sciencedirect.com/science/article/pii/S0169204605000496
https://knowledge.bsigroup.com/products/on-site-non-potable-water-systems-systems-for-the-use-of-rainwater/standard
https://www.communityactionforwater.org/stories/waterbuttsandflooding
https://www.communityactionforwater.org/stories/waterbuttsandflooding
https://www.ceh.ac.uk/sites/default/files/2022-10/Flood%20Studies%20Report%20-%20Volume%201%20-%20Hydrological%20Studies.pdf
https://www.ceh.ac.uk/sites/default/files/2022-10/Flood%20Studies%20Report%20-%20Volume%201%20-%20Hydrological%20Studies.pdf
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roofs is far smaller than the total area over which rain falls. The
hydrology of a flood is also complex, including the movement of water
through a catchment from uplands to lower-lying areas.

But if used in combination with sustainable drainage systems and other
natural flood management measures, water barrels could make a small
but meaningful contribution to reducing the threat of flooding and water
pollution. Through various processes, sustainable drainage systems
provide an alternative to the direct channeling of rainwater through pipes
and sewers to nearby watercourses. By providing additional storage in
ponds, for example, the flow of surface water can be reduced.

Even then, large numbers of households would still need to install water
barrels for this approach to have any effect. We have worked with local
voluntary organizations to establish a non-profit cooperative called
Susdrainable that specializes in the design and installation of rain tanks.
Together, we have installed rain tanks on public buildings in Hull and are
working on signage and leaflets to provide households with the
information they need to participate in water management.

Water barrels are not a replacement for large-scale water management
infrastructure, but they do offer a cheaper mitigation option—one that
also engages the public with water issues. There is a role for everyone as
we prepare for a future dominated by drought and flood.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://www.bgs.ac.uk/geology-projects/suds/
https://www.gov.uk/flood-and-coastal-erosion-risk-management-research-reports/working-with-natural-processes-to-reduce-flood-risk
https://phys.org/tags/rain/
https://phys.org/tags/public+buildings/
https://phys.org/tags/water/
https://theconversation.com
https://theconversation.com/if-more-houses-had-water-butts-it-could-help-with-drought-flooding-and-water-pollution-191469
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