Water quality at risk, scientists warn

Sincc the carly 19805, Australia has experienced an
almost exponential growth in the use of
insecticides, herbiades, fungicides and defoliants for
crop protection. Much of this chemical use is
concentrated in the Murray-Darling Basin, where the
growing needs of intensive agric ulture are further
served with reservoirs, weirs and river diversions,

Increased research into the ettects of these pracrices
is vital 1o the safery and securiry of Australia’s inland
water supplics, and consequently o agricultural
sustwnabihity in the region, according 1o a repont
presented in September 1996 1o the Prime Minister's
Science and Engineenng Council

The weport, Agriculenral Chemical and Algal Taxins

Emerging Wter Qualety [ssues, was prepared by
Bruce Cooper from the NSW Deparument of Land
and Warer Conservation, Dr Gary Jones and Dr
Richard Davis from CSIRO's Division of Water
Resources, and Dr Michael Burch from the CRC for
Water Quality and Trearment in Adelaide. Ir wamns
that Australia’s surface and groundwarter resources
increasingly are ar risk from agricultural chemical
residues and toxins produced by blue-green algae, and
thar many of the processes leading to this
contamination are poorly understood.

Research is needed on the core problems of how
agricultural chemicals and algal toxins persist in the
environment, to what extent they can be passed
through the food chain, and how they atfect human
health, the reporr says. Cost-effective technologies 1o
help manage the emerging problems, and improved
guidelines and best-management practices aimed ar
preventing contamination also are needed.

I'he report warns thar while the effects of
mndividual pesticides are generally well known, the
‘synergistic’ combinations may alter or multiply the
cilects of the original chemicals many rimes. For
example, the pesticides dicldrin and endosulfan are
individually weak environmental vestrogens, but in
combination can be up o 1N times more potent.
Combinations of other commonly used chemicals muay
have similar synermstic effects, bur the mechanics
1 which combinations are

leading to these synergies,
maost potent, are not understood.

Another subject requiring investigation is the
impact on in-stream ecology of the accumulation of
posticides in sediments, the report savs. Adsorption to
suspended particulares followed by deposition to river
scdiments 15 a process that concentrates some
pesticides in the environment, The ettecrs of this
process on the biow living in the sediments are liede
known, excepr where gross incidents of contaminarion
have occurred. While sedimentation can concentrate
some pesticides, the actual binding of pesticides 1w
sediments may reduce their bioavailability in the shor
termy. Larer, ph\"sj.-t'.li or chemical disturbance may re-

maobilise bound pesticides,

Also recommended is increased work on the
chronic impacts of ‘new generation” pesticides and
veterinary chemicals. A number of pesticides mimic
some propertics of the female sex hormone oestrogen
and there is potential for such chemicals to have
chronic impacts on aquatic biot, according ro the
repart. OF similar concern are metabolic blocking
agents and novel biolagical compounds being
developed for agricultural use through genetic
manipulation.

Blooming blue-greens

Human activitics can stimulate algal blooms by
changing river flows and enriching water with

NUErients - s ind nitrogen -
soil erosion, urban run-off, irrigation drainage and
sewige trearment plants, Although blue-green algal
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blaoms are often poisonous, there are no natonally or
internationally ratified standards for these rxic
compounds in drinking water. The report suggests thae
health and warer resource agencies should be assisted
to formulate national drinking water guidelines for
algal oxins,

The repore also identifies an urgent need for
rescarch to determine from irrigation water whether

algal woxin residues are present in Australian
agriculural and aquacultural produce, and whether
residues pose risks 1o human health and aquaric biora
Algae are consumed by micro-crustaceans which in
turn are caten by fish. Filter feeding animals such as
treshwater mussels also consume algae. and then are
eaten by animals such as native water ras, In chis way,
algal woxins may accumulare in the aquaric
enviromment, causing major changes in the aquaric
food chain scructure,

Some blue-green algae in Australia appear to
produce toxic compounds not known clsewhere. One
example is Awabaena circinalis, the major bloom-
forming alga in nivers of the Murmay-Darling Basin.
This produces nerve toxins known as Paralynic
Shellfish Poisons, which could accumulate in the food
chain, afteciing human health, rural industries, and
native planes and animals,

Simple techniques are needed for monitoring,
measuring and treating blue-green algal oxins, the
report says. Most measuring is done by expensive
equipment in sophisticated chemistry laboratories.
Cheap, reliable measuring techniques for use in remore
locations are needed 1o ensure day-to-day safery of
domestic warer supplies. Low-cost methods of treating
algal blooms are also needed by rural communities,

Contact: Margarer Bryant, CSIRO Division of Witter
Resororces, (09) 387 0215, fax ((09) 383 7208, email.
lwf.ilg.frrf@;r!rn dior.csiro.au, More information abour
witter research can be fonnd on the divistons web pages at
hespdiwne.duor.esira.anl




