


Nick Doe Mallett Creek, Columbia Creek, and Winthuysen Creek

Left: Winthuysen Creek as it leaves the wetlands downstream of Taylor Bay Road and enters the campground in Descanso Bay Regional Park.
Top right: Fire department retention pond. No longer used. The retaining walls leak water into the creek but it retains some water year-round.

Bottom right: Winthuysen Creek wetlands downstream of Taylor Bay Road where the creek forms multiple shallow branches.
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Mallett Creek, Columbia Creek, and Winthuysen Creek

Only Mallett Creek has a significant
tributary. Thisis River Place Creek,® which
has wetlands in its upper course and a pond
on private property at its headwaters just
beyond the boundary of Cox Park.

Mallett Creek also has a retention pond,
known as Peacocks Lake, named after a
former land-owner who built the dam. The
volume of water in the lake is about four
hectare.metres (4x10* m®) and arough
estimate of the surface areais between six
and eight thousand square metres.* The
creek’s lower courseisthrough aravine
where the riparian vegetation is fairly open,
mainly Douglas-fir forest with some cedar.

Mallett Creek currently contains coho
salmon and pumpkinseed sunfish (Lepomis
gibbosus), and was at one time stocked with
rainbow trout. [ref. 8]

Columbia Creek

Columbia Creek isthe smallest of the three,
seldom being much more than a drainage
channel. It flows through former pasture
and makes its own way under Taylor Bay
Road without the help of aculvert. It hasa
small, probably artificial, pond on the
upstream side of the road, but it only
contains water in winter; thereis no other
water storage area along its course.

Some of the flow of Columbia Creek
probably occursin subsurface fracturesin
the sandstone bedrock. Flow volumes have
not been regularly monitored although
measurements have been made of the
water’s electrical conductivity, pH, and
dissolved-oxygen content to establish that
the flow is mainly surface run-off and not
from a spring sourced deep in the bedrock.
[ref. 9]

3 Often wrongly identified as the upper reaches of
Mallett Creek, including on current RDN maps.

* Water licence C126213 quotes 40705 m* which is
an obvious exact trand ation of the old 33 acre-feet.
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Winthuysen Creek

Winthuysen Creek is an intermittent creek.
It flows freely in winter, but dries up every
summer. The maximum flow in the 2015/16
season was around 50 litres/sec (4500 m/d).

Winthuysen Creek also has a retention pond
holding about 440 m® when full on its
course. It wasformerly used by the
Gabriola Volunteer Fire Department, but it
isnow abandoned. It leaks water slowly
back into the creek, though it seldom
completely dries out.

The creek is culverted beneath Taylor Bay
Road and flows through Cox Community
Park. Immediately on the downstream side
of the culvert there is anatural area of
wetland, populated with cedar and sword
fernsfringed with salal. This area probably
helps prolong the creek’ s wet season by
storing winter rain and releasing it only
slowly into the creek.

Asthe creek nears the sea, there is another
culvert under aformer orchard, now a
campground. There are no fish in this creek,
but in season, it hosts invertebrates and more
than one species of amphibian.

Accessibility

The three creeks have varying degrees of
accessibility for observation and monitoring
pUrposes.

The lower reaches of Mallett Creek run
adjacent to the MOTI Winston Road
allowance (undevel oped) and are on private
land until the creek nears the sea, [ref.10]
but the present land-owner, Dr. Rooks, has
been generous in alowing unrestricted
access to the Gabriola Streamkeepers while
the property remains unsold. Despite being
on private land there isarough trail along
the lower reaches constructed by GSK and
GaLTT volunteers.

Most of the observations of the creek in the
following notes were made at the culvert



Nick Doe

Mallett Creek, Columbia Creek, and Winthuysen Creek

100 ;
ha 90 !
30 2015 |, 2016 —
]
70 : Jf"ﬂ_/
1
60 /J
Mallett Creek 50 \
effective f !
40 1
catchment area 30 r( '
]
20 /H .
1
10 [ .
- — |
O "I""I"'I'I"I""I""I""I""I""I
4] 50 100 150 200 250 300 350 400 450
Day number 0 = July 18, 2015

GRAPH 5: Effective catchment area of Mallett Creek.

At the start of the wet season most of the precipitation not lost to evapotranspiration soaks into the
ground. As the fractures in the bedrock fill, more and more of the precipitation results in run-off to the
creek. The effective catchment area also sharply increases once the water in Peacocks Lake reaches

the outflow pipes.

The linear length of Mallett Creek from the
road culvert to its headwaters is about

1270 m, and there is an additional
approximately 500 m along River Place
Creek for atotal of 1770 m. An effective
catchment area of 80 hatherefore implies an
average bandwidth for the catchment of
+226 m either side of the creeks.

Concluding remarks

Of over-riding importance in maintaining
the health of Mallett Creek is the continuing
flow of water from the lake throughout the
summer. Removing the dam and
“naturalizing” the creek would quite literally
destroy it as habitat for most of the aquatic
life presently there, notably the salmon.
Thereis, in any case, some evidence that
before the dam was constructed, there were
beaver damsin the area.

Monitoring the creek could be improved by
keeping records of water withdrawn, or if
such records already exist, they be available.
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The water licence requires that water levels
in the reservoir be recorded monthly. More
frequent observations would be more useful
to anyone making science-based
observations of the lake and its ecosystem.

The surface water licences currently in
effect allow for an inordinate amount of
withdrawal based on historical surveys that
took no account of the ecological values of
the creek. Thankfully, withdrawals by the
present holders of the licence seem
reasonably low—one truck load of water for
the Gabriola Volunteer Fire Department for
example, probably draws down the lake by
no more than amillimetre.

Consideration might be given to increasing
the level of leakage in summer. The present
level was set by accident, not by design, and
the flow gets particularly feeblein the
absence of rain, and the dependence on the
volume of thetrickle with level inthelakeis
not known.
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The catchment area of the creeksis certainly
larger than is visible from surface water
flows aone and way beyond any offset
required by riparian area regulations.
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Appendix: Catchment areas
Definition
Before computing the size of catchment

areas we first have to define what we mean
by a“catchment area’.

The conventional ideathat these are time-
invariant numbers based solely on the local
topography is not useful on Gabriola. On
the island, catchment areas, meaning the
areasin which al precipitation funnelsinto a
particular creek or lake are afunction of

how full the local fractured-rock aquifers
are, and also, but to a much lesser extent,
how saturated the soil is.

At the start of the rainy season, the ground is
dry and the aquifers are low; consequently
relatively little water runs off over the
surface. Some areas within the catchment
area, as defined by the local topography,
may even be completely isolated from the
creek or lake.

Conversdly, at the end of the rainy season,
the ground is saturated and the aquifers are
full to overflowing; consequently practically
all of the precipitation runs off over the
surface or in subsurface flows. Areas, as
defined by the local topography that were
earlier not connected to the creek or lake
become connected by ephemeral
watercourses that were earlier dry.

A definition of catchment areais as follows:

Let the precipitation in the general
catchment area be R(t) m/day for days
numbered t, t=1,2,3...T.

Divide this precipitation into a fraction
€(t).R(t) m/day where &(t) is dimensionless
and represents the fraction of R(t) that does
not evaporate and is not transpired by trees
and vegetation. &(t).R(t) is the effective
precipitation in the catchment area.

Let the general catchment area be divided
into P small polygons numbered p,
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p=1,2,3...Pthat don't overlap and
completely cover the area. Let each polygon
have a common area dA m?.

Further divide the effective precipitation into
a second fraction n(p,t).€(t).R(t) m/day
where 1(p,t) is dimensionless and represents
the fraction of the effective precipitation
falling on polygon p that does not enter the
ground to become groundwater and is not
otherwise prevented from reaching the creek
or lake.

Put n(p,t) = 0 for p > P and all t, thereby
restricting the maximum size of the
catchment areato P polygons. However we
allow that it might be that n(p,t) = 0 for
somet, even when p <P.

In this part of the analysis | should strictly
speaking be taking account of the delay
between rain falling and the run-off entering
the creek or lake, but analysis shows that the
average delay isonly around 4 or 5 days.

There is admittedly some delay when the
level of the lake, in this case Peacocks Lake,
reaches the outflow pipes and the excess
water begins to flow downstream but is
slowed by the restricted size of the two
outflow pipes, but to avoid cluttering the
equations with not much improvement in
accuracy, | will assumethat T is
significantly greater than the delay and so it
can be ignored.

Then the volume V(t) m*/day of water
entering the creek, lake or wetland is:

V(1) =Z, [ n(p,t) &(t) R(t). dA]

which we can write as.

V(t) = Zp[n(p,t)/P] .P dA. &(t) R(t)
=g(t) Co. &(t) R(Y)

where:
g(t) = Zp[n(p,t)/P] the averaged value of
n(p,t) at time t for all p < P;

Cc m?isP dA, the conventionally-defined
geographically-fixed catchment area; and
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e(t) R(t) m/day is the daily effective
precipitation.

The function g(t).Ce m?is here defined as
the effective catchment area.

Note that increases in the effective
catchment area can be the result of an actual
physical expansion of the land area
contributing to run-off, but also the result of
land within the established catchment area
becoming less effective at absorbing the
precipitation thereby also increasing run-off.
It can also be aresult of the lake reaching its
overflow level, thereby adding land
upstream of the lake to the catchment area.

Evaluation

For the sake of discussion, suppose that g(t)
has the form:

g(t) = 1—exp (—Zde(t) R(V] /G)

that is:

—at the start of the season g(t) is 0 by virtue
of exp (—Z{e(t) R(t)]) =1 for t =0

at this moment al of the precipitation that is
not evaporated or used by vegetation goes
into the ground to dampen the soil and
recharge aquifers or the lake

—as the season progresses, the fraction of
the precipitation lost decreases exponentially
(for mathematical convenience) with a decay
constant of G metres of accumulated
precipitation. When aquifersare fully
charged and the soil saturated, al of the
precipitation not evaporating or used by
vegetation, which is mostly dormant in the
wet season, is available as run-off to the
creek or lake.

We can then write the accumul ated flow of
water into the lake =1 V(t) m® from timet =
1toT as

Z7 V(1) = Zr[ &(t) R(). g(t) Cd]
= Xt [e(®)-R(t){1-exp(—Zr[e(t) R(1)]/G)} Ce]

Among the measured variables are V(t) and
R(t).
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The function &(t) can be estimated based on
seasonal mean parameters including relative
humidity, temperature, and wind velocity.
See File 673t for details.

The constants G and Cg are unknown and
have to be found by matching the value of
function

%1 V(t) with the value of X1 V(t) actualy
observed at various stages in the wet
season—that is for various values of T.

The purpose of using cumulative flow and
cumul ative precipitation less
evapotranspiration rather than the day-to-
day termsisthat it conveniently filters out
short-term variations that are of no interest.
Correlating short-term variations can easily
be complicated by short-term delays of only
afew daysthat are again of limited interest.

In the graphsinthe maintext,t =0
corresponds to July 18, 2015 in the middie
of the dry season so a complete cycle
includes the whol e of the wet season.

0
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