
Islanders who enjoy an abundant supply of water may be
tempted to water their lawns or wash their cars during the
dry season. But what effect might such actions have on their

neighbours? There is growing evidence that one man’s green
lawn could result in another’s dry well.

Dr Diana Allen, an SFU hydrogeologist who has studied
aquifers on the Gulf Islands for the past 20 years, has concluded
that the best way to understand each island’s fresh water supply
is to regard it as one large hydrologic system. 

‘It’s not surface water and not groundwater, but just water,’
she says. ‘We can’t examine individual bodies of water in
isolation. Water has to be managed as a single resource.’

A unique feature of the islands is that their aquifers are not
recharged by water from far off places in the same way some
mainland areas are fed by streams originating in distant
mountains. 

‘All the water on each island comes exclusively from the
precipitation that falls on that piece of terrain,’ she says. ‘It’s a
closed basin and that limiting factor must always be considered.’

The Gulf Islands, because of their geological composition,
have a water-holding capacity far less than many other areas.
Water on the islands is stored largely in cracks and fissures in
rock, while water in the Fraser Valley, for example, is stored in
sand and gravel. This means there is vastly more groundwater
in parts of the Lower Mainland than on any Gulf Island.

According to Allen, the geology of the islands varies greatly,
ranging from mudstone and sandstone to granite in some areas.
‘The average permeabilities of these rocks are very similar, so
we don’t focus too much on the geological complexity at an
island scale, as all the islands behave in pretty much the same
way,’ she says. ‘Precipitation falls on land and then flows from
higher elevations towards the sea. There is a transition zone at
the coast where fresh water meets salt water.’

Locally, however, there can be a lot of variability in water
availability and quality. ‘Underground fractures are so
heterogeneous it is not unusual to find one very high producing
well in close proximity to another that produces very little,’ she
notes. She emphasizes that, because of the irregular and
unpredictable nature of fractures, it is almost impossible to
estimate the amount of water that is stored in the rock. ‘To
obtain detailed information even for a single neighbourhood
would require a massive study,’ she says. ‘It’s just not practical.’

Nor is determining the recharge rate of aquifers an exact
science. When trying to measure the recharge, scientists have
to consider precipitation, not just for the current year, but also
previous years. A great deal of precipitation is lost to
evaporation, runoff and vegetation, while the rest trickles down
to the water table. Water balance calculations are particularly
difficult, necessitating the use of a range of approaches.

Dr Allen and her graduate students, among others, have
made various attempts over the years to estimate recharge to
the Gulf Islands. Estimates have ranged from 1% to 63% of
precipitation. New research using a sophisticated recharge
model for Gabriola Island suggests the average annual recharge
is roughly 20% of precipitation.

Further complicating the matter is the fact that there is no
data on how much groundwater is currently being extracted by
the human population. Private wells are not metered so it’s
basically a free-for-all in terms of water use. ‘With limited
understanding about aquifer capacity and essentially no
information on how much people are extracting, we can’t come
up with a number as to what is sustainable,’ says Allen. ‘We’re
still at the same place we were 20 years ago.’

Despite the many unknowns, Allen estimates that humans
can skim off ‘a small amount’ of the 20% that is recharged each
year and still remain sustainable. She points out that humans
cannot take all of the recharge as some goes into streams and
helps maintain aquatic ecosystems that depend on freshwater
outflow. She adds that taking too much water can lead to a host
of problems, the most common being saltwater intrusion.

And what of climate change? Allen agrees with predictions
that summers are likely to be drier and winters wetter, but is not
sure how exactly recharge may be impacted. ‘More winter
precipitation may simply lead to more runoff,’ she says.
‘Although on an annual time scale, I would not expect recharge
to change too much.’

Asked what resources Islands Trust planners and decision
makers can use when considering new development proposals,
Allen indicates maps are available showing which areas are
highly, moderately or minimally vulnerable to saltwater
intrusion. She points out, however, that the maps are based on
limited pumping information. ‘They could be used for regional
planning,’ she says, adding that they could be enhanced if
consumption data were available.
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The Water Question - Frants Attorp



Looking to the future, she says that monitoring will be
essential for longterm planning. ‘Establishing rigorous
monitoring of lakes, streams, springs, private wells and
observation wells will be necessary for adaptively managing the
water resources of the islands.’ 0
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