Above: Patrick Hatton and Bruce Hindmarsh prepare to
measure a profile of temperature, dissolved oxygen and
chlorophyll fluorescence at Chaffey Dam.

Left: A bubble plume hits the surface.

Still waters cause a stir at Chaffey

! I Timworth's Chalfey Dam s the focus of a
three-year, cooperative effort to unravel,
understand, and devise ways of managing the

mechanisms that cause blue-green algal

blooms in warm-climate water storages,

The project is sponsored by the
Cooperative Research Centre for Freshwarer
Ecology and led by Dr Bradford Sherman and
D Phillip Ford from CSIROY's Centre for

Environmenral Mechanics. It draws ogether

scienuists and rechnicians from a range of
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Ihrough a series of experiments at
C
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aftey Dam rthe researchers aim to discover

mixing the water in lakes using a rechnique
called ardficial descranficadion have been

i.u]_;a-|.'.- unsuccessful. 1 |1;-} believe the answer

may lie in the interplay beoween physica
processes conerolling light availability to algae
and chemical processes controlling the
hiu.u.:il.ll\ﬂn} of nucrients.

When freshwarer algae die

If the rate of oxygen supplied to the

bottom waters is Cqual to or gredater than the

rate of oxveen consumed, the sediments

remain oxic (containing oxygen). Most of the

phosphate released by the breakdown of the
algal cells is adsorbed by iron hydroxide, with
only a small portion returning to the surface

where it can support further algal growth.

But if the rate of M|!1p|}; of dead a gac is
high (eutrophic systems), or the rate of oxygen
supply is low (deep lakes or low winds), or the
organic martter is rapidly digested (such as
with sewage), the bortom sediments may
become anoxic,

Under anoxic canditions, ather varieties
of bacteria take over. The sediment pores fill
up with p|1n\|\|1.|1u and soluble iron and

manganese, and the water develops a strong

smell of |!_1's1|'ng:'l1 sulfide (rotren cpe gas). ['he

T PJ‘ one or o L'L'I‘lilT1('[I'£'\ of ‘\i'l“'l!'ﬂ"ﬂl may

contain 10 o 100 rimes as much nurrient as is

needed to suppore a large algal erop in the
water column. Thus water managers atrempt
to keep the sediments oxic.

One way of keeping the sedimenrs

oxygenated 15 to mix the water by releasing
compressed air ar the bottom of the lake (see
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plume of bubbles. The water surrounding the
plume is mixed in and carried up to the
surface

When the bubble plume reaches the
surface, the bubbles escape to the armosphere
while the water in the plume spreads ou
along the surface lor a short distance, then
plunges to a depth where the temperatre in
the lake away from the plume is the same as
the temperature of the plume. This depth is

called the level of neutral buoyancy and is
simply the depth ar which the density of the
water in the reservoir is the same as the

density of the plume.

they gradually sink o the botom
of the lake or reservoir, mixing

with clay particles, plant detritus
and waste carried in by the water [

flow. In the botrom sediment, |
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Having reached the level of neutral
buoyancy, the plume moves towards the far
boundaries of the reservoir and generares a

return How back towards the bubble plume

along both the bottom and the surface of the
EsCIvoir,
In ettect, the circularion partern thar has

been established acts as a conveyor bele,

carrying water from all parts of rhe reservoir,
especially the bottom, through the bubble
plume, where it mixes with the warter thar lies
above, Slowly the temperarure difference

1'1,'“\4_‘1'” fe p .II1|1 battom decreases as the colder

bottom warer is lifted upwards and replaced
with warmer, more oxygenared water from the
rerurn flow
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chance ol mixing the reservoir over 11s entire
surface. Bubble '|_IEIIHI:' destranficanon cannot
completely remove the temperature difference
by iwsell

I warm climates, however, such as it
Chaffey Dam, a side-effect of destratification is
that the temperature ar the bormom can increase
by as much as 107 I'his can double the rates
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and the release of nurrients. Nurmients and iron

which have accumulared ar the bottom are also

carried up into the surface layer, where iron is
oxidised 1o iron hydroxide. The algae in the

surface layer then compere with the iron

hydroxide for the phosphare.
I'he consequences of descratfication are
thus more far-reaching than merely keeping the

sediments oxygenated. There are positive and
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