
Training the trainers in Bellingen

In March, a 'train the trainer' workshop was
held in Bellingen, on the Mid North Coast of
NSW. The workshop targeted local advisory
officers who regularly receive inquiries about
acid sulfate soils. They included Landcare
Coordinators, Council staff, members of the
Estuary and Floodplain Committees and lead-
ing landowners. Information was provided on
farm assessment techniques, and the delegates
had an opportunity to put these into practice
during a bus tour of the Bellingen floodplain.

"The need for such a workshop became
apparent after we received numerous inquiries
from Bellingen landowners earlier this year",
says NSW Agriculture's Acid Sulfate Soil
Project Officer Chrisy Collins. "As the
Bellingen area is at the extremity of both NSW
Agriculture's Project Officers geographical
area, a need for these inquiries to be dealt with
locally and promptly was clear."

The jointly run workshop between NSW
Agriculture and Bellingen Landcare Inc.
focussed heavily on the farm assessment
process outlined in the 'Keys to Success' book-

let. Participants were given the opportunity to
test their newfound skills on a bus trip to local
drainage systems and low lying sections of the
floodplain.

Although the Bellingen Catchment does not
contain identifiable 'Hotspots', during the bus
trip participants identified numerous drainage
systems which at one stage had actively dis-
charged acidic water. Local participants were
aware that despite acid sulfate soils having a
limited influence in the overall health of the
Bellingen estuary, the possible localised impacts
on sensitive areas of the estuary or aquatic
industries could be of concern.

Overall, the day was considered a success.
Local advisory staff said now they had the
skills to undertake preliminary assessments of
acid sulfate soil risk, they felt much more con-
fident to deal with inquiries about acid sulfate
soils. A local landowner was asked at the con-
clusion of the day whether he felt he had got
anything out of the workshop, and replied
"Yes, I figure I need a lot of dropboards in my
drain !".

Contact Chrisy Collins 66261355
christina.collins@agric.nsw.gov.au
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ASSPRO Review Workshop - Port
Macquarie 8 and 9 May

Approximately 65 representatives of state and
local government, landholders, community
organisations and research organisations who
have contributed to progress in the manage-
ment of ASS through the ASSPRO program,
met in Port Macquarie on 8 and 9 May to dis-
cuss the achievements of the program to date.
After two days of wide ranging discussion, the
meeting resulted in a series of recommenda-
tions about the future focus of ASSPRO, as
the program enters its third triennium.

The workshop was part of the current
review of ASSPRO, in the lead up to applica-
tions for future funding. The workshop fol-
lowed a recent survey of ASSPRO project
managers, and the full results of the ASSPRO
review will be presented to the June meeting of
ASSMAC.

The Port Macquarie workshop provided par-
ticipants with opportunities to share the out-
comes of some key ASS projects, and to dis-
cuss how maximum environmental and com-
munity benefits in ASS management can be
gained from the investment of ASSPRO funds.

The workshop followed NSW Agriculture's
RIDC format, with two days of intensive dis-
cussion, giving participants multiple opportuni-
ties to contribute feedback about the ASS man-
agement outcomes of individual projects, key
result areas and ASSPRO as a whole.

The discussion was wide ranging and con-
structive, with many useful suggestions being
made on the basis of direct experience with
ASS management challenges. Short workshop
summary reports were forwarded to all partici-
pants at the end of May.

Amongst the most strongly supported activi-
ties was the work of ASSPRO's Project
Officers, whose extension advice has under-
pinned gains in floodplain landholder aware-
ness, experience and confidence in ASS man-
agement. There were a number of suggestions
about how the role of Project Officers could
now be refined, including strengthening techni-
cal advice, reviewing geographic scope and a
more targeted work plan.

There was also strong support for enhanced
mechanisms for sharing ASS management
information, making sure that landholders and
land managers have access to new science, new
structural solutions to drainage issues, and ways
to overcome social and economic impediments
to landuse change. This support was linked
with recommendations for further landholder
collaboration in the development of manage-
ment solutions, and incentives to assist land-
holders to change management practices.
Workshop participants also noted the impor-
tance of continuing to raise the profile of ASS
issues in the general community.

The workshop participants commended the
contribution that ASSPRO's seed funds have
made to improved ASS management to date.
However, there were many suggestions for
refinement of the program. Feedback to ASS-
MAC included careful targeting of priority
areas, proactive funding collaboration,
enhanced information transfer, and mecha-
nisms to use ASSPRO's influence to facilitate a
move from small scale trial projects to manage-
ment changes of a scale that will yield real
environmental benefits.

If you would like a copy of the workshop
outcomes summary document, or more infor-
mation about the review process:

Contact Pam Dean-Jones on 49505322,
or email pdeanjones@umwelt.com.au.
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John Williams, Pam Dean Jones, Don
Buckley and Greg Fenton at the ASSPRO
Review Workshop.



Scotts Drain Saline
Rehabilitation: Project

The Scott's Drain / Killick Creek ASS - Saline
scald rehabilitation project is a Coastal Acid
Sulfate Soils Project (CASSP) funded and is
managed and implemented by the Macleay
River Floodplain Project.

The drainage network that services the area,
connects the Belmore River (northern outlet)
to Killick Creek (Crescent Head - southern
outlet). The entire drainage system drains
through ASS landscapes.

It is believed that over the last 3 decades the
Killick Creek floodgates have allowed salt
water (through unknown, and until recently
hidden side gates) to enter behind the gates
and into a freshwater environment and over
pastures in certain climatic conditions.

The problems associated with the Killick
Creek floodgates has been addressed and is
now under constant monitoring by a telemetry
water quality unit positioned behind the gates.
Methods:
To extract water from the Belmore River and
wet the scalded area (by flood irrigation) the
Scott's Drain floodgate was retrofitted with a
safe working platform, a lifting device and a
mini sluice gate.

In August 2001, a first trial floodgate (Scott's
Drain floodgate) was opened for one week on
a mid range tide to see if the principles behind
the rehabilitation (flood irrigation) project
were achievable. (The Upper Belmore is influ-
enced by tidal action but is predominantly
fresh, except during prolonged dry periods.)
The trial showed positive results in that most
of the scalded area was inundated at that par-
ticular tidal range.

Before the second trial opening a plot (30m
x 30m) in the middle of the scald was fenced
to restrict stock access. The plot was divided
into quarters (15m x15m). One quarter was
limed with 40kgs of hydrated lime. One quar-
ter was covered with Water Couch (Paspalum
distichum) mulched (with seed) and two quar-
ters were left untreated as controls.

The Scott's Drain floodgate was lifted for

approximately 14 days late in December 2001.
On closure of the floodgate, the mini sluice
was opened to let water enter the system at
reduced volume to help dilute the waters
returning from the scalded areas. Between the
December 2001 and February 2002 (during this
period, no rain was recorded) much of the area
that had been inundated responded positively
with lush green water couch regrowth (the preferred
species for this type of landscape by farmers).

Of particular interest is (based only on visu-
al observations) that the use of the mulch
actually inhibited regrowth. The reasons for
this are not fully understood. Further investi-
gations by Australian National University are
intended.

In addition, it also appears that despite the
fact that the landscape is acidic, with soil pH
4.5 - 5.5, the application of lime appeared to
have no direct affect on the rate and/or condi-
tion of regrowth.

The landholder has indicated that he is very
happy with the results to-date. Indeed, nearby
farmers with similar scald problems have indi-
cated that they would like to become involved
in similar projects to address their problems. A
project to address a nearby scald is currently
being implemented.

Contact Ron Kemsley, Kempsey Shire
Council (02) 6562 6077

ron.kemsley@kempsey.nsw.gov.au   
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Reminder!
registrations still open!

5th World Acid Sulfate Soils
Conference

Sustainable management of
acid sulfate soils

When: 25th-30th of August 2002

Where: Twin Towns Services Club and
Resort, Tweed Heads NSW 
Australia

Website: http://www.out.at/acidsoil



Vetiver Grass 

Vetiver grass, (Vetiveria zizanioides L.), is native
to South and South-East Asia, where it has
been used for centuries to mark boundary
lines. Its roots and tops have also been har-
vested. Vetiver is still cultivated for these pur-
poses today.

Attention is now being focussed on Vetiver's
unique soil conservation properties. Hedges of
Vetiver grass planted along a contour are very
effective in soil and moisture conservation.
The stiff stems of the thick hedge slow the
movement of runoff water and spread it out,
trapping silt behind the hedge. This allows
more water to be absorbed into the soil, thus
reducing runoff and erosion.

Growing conditions
Vetiver is adaptable to a wide range of soil and
climatic conditions. It can be established on
very acid, sodic, alkaline, or saline soils. Vetiver
tolerates very high levels of aluminium, man-
ganese, and a range of heavy metals in the
soil. Vetiver can be grown most effectively in
areas with an annual rainfall greater than 450
to 500 mm, but due to its extensive and deep
root system, it is very tolerant to drought.
Established plants can stand extreme heat (50
°C), and frost (-10 °C), although plants are

susceptible to frost during establishment.
Vetiver can withstand burning, slashing, and

moderate tractor traffic. It is quite resistant to
fire when green, and resists infestation from
most pests, diseases, and nematodes. Vetiver is
very sensitive to shade as this severely retards
growth, especially in young plants.

The sterile cultivar, Monto vetiver has been
approved by the Environment Protection
Agency. Although Monto vetiver flowers
under certain conditions, it sets no viable seed
and its sterility was rigorously tested under a
wide range of Australian climatic conditions.
Though plants and hedges are long-lived, they
can be removed with little effort, and treated
with glyphosate herbicide, to which Vetiver is
very sensitive.

Applications
Extensive research and field trials on the
adaptability and application of the Monto
strain of vetiver grass have been conducted
throughout Queensland since 1989, and are
now being trialed in northern NSW. Under
Queensland conditions, Monto vetiver has
been successfully used for:
• rehabilitation and control of erosion on acid

sulfate soils 
• improving water quality by filtration of

sediment from runoff water that may be
carrying nutrients and chemicals 

• rehabilitation of mine spoils and tailings 
• gully stabilisation 
• waterway and drainage channel stabilisation 
• steep batter stabilisation 
• reduction of flood damage in strip 

cropping layouts 
• rehabilitation of contaminated sites  
• rehabilitation of old quarries, and degraded

and disturbed lands 
• spreading and diverting of runoff water 
• disposal of effluent and wastewater from

domestic and industrial sources.
For Further information, Contact
Dr Paul Truong, (07) 3896 9304 
Email  paul.truong@nrm.qld.gov.au 
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Establishing trees in acid sulfate soil: early
survival and growth; tree water use and
acid generation.
Broad-based acid sulfate soil (ASS) remedia-
tion strategies can be employed to manage
acid production and release into the environ-
ment. One strategy is to retain acid within the
existing soil profile. Following earlier work
investigating acid retention in ASS under sugar
cane, NSW Forests are investigating the effect
that forested areas have on the local hydrology
through tree transpiration. In order to effec-
tively utilise available water, it is necessary to
establish robust stands of trees that are capa-
ble of initially surviving and then growing in
ASS conditions.

During 2001, trials were established in three
locations along the northern NSW coast rein-
troducing trees into drained ASS areas. At two
sites, tree survival and growth are being evalu-
ated from species including: Acacia melanoxy-
lon; Eucalypt species (Eucalyptus camaldulensis;
E. grandis x E. camaldulensis and E. globulus x E.
camaldulensis (hybrids); E. robusta) Casuarina glauca
and Melalueca quinquenervia. Survival of
Melalueca quinquenervia was poor at site 2 (<
30 %). The site was planted in April and most
deaths were due to mild frosts experienced
during the winter. Casuarina glauca survival
was also significantly less (» 70%) than all
other species (> 95 % survival). Site 1 was
planted in September and survival amongst all
species was good (> 93 %). Growth at site is
excellent with trees increasing significantly in
size from planting (Table 1).

Silvicultural treatments at site 2 investigate
the effect of mounding (approximately 30 cm
high) versus no mounding, and the ability of
lime added (near the base of the seedling fol-
lowing planting) to increase growth. Samples
for foliar analysis (of tree leaves) have been
collected to identify any immediate effect of
liming on fertiliser availability.

Experimental work at site 3 aims to measure
the water use of trees already established in
ASS. A plantation near Ballina was selected
where Eucalyptus grandis trees were planted in
early 1996. At this site, NSW Forests are con-
tinually measuring the change in water table

depth and tree water use. Regular measure-
ments of tree growth, leaf area and other soil
parameters (including exchangeable cations,
pH, and acid generation capacity) are carried
out. Initial results indicate an increased pres-
ence of sulfate outside the plantation com-
pared to inside. The difference could be due
to increased fluctuation of the water table out-
side the plantation. Further sampling and
water table depth analysis will be carried out
to confirm results.

For local scale and catchment improvement,
the placement of tree plantings (as small plan-
tations or larger contiguous planting) requires
consideration. The ability of trees to utilise
water could potentially increase oxidation of
pyrite and associated with the planting of trees
will be a management change in water table
depth control.

Management of drain regulators and in-fill-
ing of drains (shallowing) will be an important
associated activity to increase the ground water
height. It is anticipated that planting establish-
ment regimes may require a shift from com-
mercial plantation systems to a more flexible
system where trees may be planted in small
blocks.

For further information, contact:
Brendan George,
brendan.george@agric.nsw.gov.au or
Geoff Heagney, State Forests 
(02) 6652 8677.
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Environmental
Analysis
Laboratory

Southern Cross University Lismore NSW

Consultancy && RResearch SService - QQuality AAssured
Results

24hr turnaround time available for Potential Acid Sulphate 
Assessment (i.e. using Chromium Reducible Sulphur analysis) 
routine analysis of TAA, TPA, POCAS (version   
3), TOS, NAGP and ANC
All reports include classification and
interpretation
Free Courier Transport of samples

Contact: Graham Lancaster
Tel: (02) 6620 3678    Fax: (02) 6620 3957
Email: glancast@scu.edu.au Lic No. 0052



Lime slots to reduce the acidity in
drainage waters
The coastal strip of Australia has been exten-
sively drained. These drainage systems can
cause increased discharge of acid into the sur-
rounding environment. Research has shown
that most of the acid discharged into drains
results from groundwater discharge from the
soil in close proximity to the drain.

This research led to the concept of lime
slots. Lime slots are placed in soils adjacent to
drains, and are designed to reduce the amount
of acidity entering drains from acid sulfate
soils. The lime slot consists of a narrow
trench parallel to the drain into which has
been mixed a very high concentration of lime.
It is hypothesized that some acidity will be
stripped from water passing through the
trench on its way to the drain. A trial to test
this has been established at a cane farm near
Pimpama in south-east Queensland.

The experimental site consisted of a
drainage system with three drains spaced
135m apart. The central drain consisted of
two parallel drains, which discharge into a
sump at the midpoint of the drain. Lime slots
approximately 200mm wide and 900mm deep
were constructed parallel to three of the
drains at distances of 1m, 3m, and 6m from
the drains. This gave three treatments and one
as a control.

Water quality parameters such as electrical
conductivity, pH, sulfate, aluminium and iron
levels were regularly monitored. The amount
of acidity discharged from the site was mea-
sured at approximately 8,000 mol/ha over a
2.5 year period. A safety factor of 1.5 was
used when working out the amount of agricul-
tural lime to use. The lime was mixed into the
soil at approximately 40kg per m using the
CSIRO lime slotter machine.

At the time of writing (late April 2002) there
had been very little rainfall. There was no
flow at all in the control treatment, and minor
flow in the drains. After rainfall in November
2001, data showed an immediate rise in the
water table towards the surface, and then a
lowering of the watertable as drainage and
evaporation lowered the depth in the next 8

days. The watertable at 1m from the drain
was lower than that at 3m with little difference
between the 3m and 6m slots. This indicated
that no significant cementing from iron pre-
cipitation occurred in the lime slot.

The pH and sulfate monitoring showed that
an initial increase in pH and decrease in sulfate
as rain water diluted the soil solutes close to
the drain followed by a rise, as the sulfate
from further away in the drain started to dis-
charge into the drain. Results showed that the
pH increased from the 6m slot to the 1m slot.
Iron was least for the 1m slot and most for
the 6m slot. The aluminium showed the
opposite trend, with the 3m slot having the
lowest concentration and the 1m slot having
the highest.

With the recent rainfall, there should be
some more water quality data to add to this
information. Look out for further results in
Assay magazine.

For further information, contact:
Dr Freeman Cook, CSIRO Land and Water,
80 Meiers Road, Indooroopilly, QLD, 4068.
Email: freeman.cook@csiro.au
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Wollongbar
Environmental
Laboratories

NNAATTAA aaccccrreeddiitteedd ((##1144117733)) tteessttiinngg ffoorr
AAcciidd SSuullffaattee SSooiillss

Acid trail-TAA, TPA, TSA    
Sulfur trail-% S pos
POCAS
Calcium, magnesium and sodium for 
gypsum saturation
Soil pH, EC and LECO carbon, sulfur and 
nitrogen
Water chloride and sulfate for ratio 
calculation

Full range of NATA accredited soil, plant and
water analysis for nutrients and heavy metals.

CONTACT:  Enquiries Officer - Kerrie Gray
Phone 02 6626 1103  Fax 02 6626 1133
Email. Kerrie.gray@agric.nsw.gov.au



Drain cleaning made easy

Landholders in the Jones Island / South Moto
areas near Taree have many main drains on
their farms that have not been mechanically
cleaned or sprayed for decades.

How have they achieved this? By encourag-
ing a full canopy of vegetation over the drain.
This prevents weeds growing in the channel.
Without the weeds, there is little opportunity
for sediment or black ooze (mono-sulfidic
ooze) to build up. During floods, water veloci-
ties are sufficient to clean the drains.

It is however important to keep the dis-
charge area clear of mangroves and siltation.
Again, local experience suggests that mature
mangroves should be retained to shade out
seedling regrowth. Once a year, it is necessary
to remove by hand any seedlings that have ger-
minated and maybe cut the odd root with
pneumatophores that is likely to become a
sediment trap.

(Please note that it is illegal to cut, clear or remove
mangroves, seedlings or propagules unless you have a
permit from NSW Fisheries).  

This management technique has been
demonstrated to work in drains with a channel
up to 4m wide.

Further details are available from Bob Smith,
Wetland Care Australia 6628 3472
bsmith@scu.edu.au

Riparian Vegetation and Drains

Each year, much effort and expense is devoted
to cleaning weeds from drains, reshaping
banks, removing sediment and clearing ripari-
an vegetation. This action can have major

adverse impacts on water quality and bank sta-
bility. A study by Garry Owers in the Tuckean
Swamp has found that drains left for thirty
years without maintenance and allowed to
regenerate riparian vegetation, have maintained
good bank stability with no aquatic weeds pre-
sent. Riparian vegetation is vegetation directly
adjacent to waterways and may consist of
trees, shrubs, forbs and grasses. The environ-
mental benefits of riparian vegetation include
increased bank stability, improved terrestrial
and aquatic habitat and improved water quali-
ty. In areas of acid sulfate soils, this also leads
to less exposure and oxidation of reduced sed-
iments.

Grazing of riparian zones has also been
shown to be detrimental to bank stability and
water quality. In grazing areas, riparian zones
need protection from cattle by way of fencing.
While some farmers may consider the loss of
land too great, a 20 metre wide strip, 500
metres long would only occupy one hectare,
which is small relative to the area of most
farms. Trees falling into drains have tradition-
ally been considered a problem. However,
they are unlikely to block the drain or impede
drainage, but will provide good aquatic habitat.

The advantages of fenced riparian vegeta-
tion for the landowner are less expense in
clearing drains, less drowning and extractions
of cattle and up to 30% increased production
in both crops and pasture in adjoining pad-
docks. Improved ascetics and higher produc-
tion figures should also improve the value of
the property. Various government and corpo-
rate schemes are available to compensate for
land set-aside for environmental protection,
while fencing materials and labour are available
free from various agencies. The best form of
drain maintenance is therefore "no mainte-
nance".

For Further information, contact:
Garry Owers. Tel (02) 6683 4065
Email gowers10@scu.edu.au
(Tuckean landowner and Southern Cross

University environmental science honours stu-
dent studying riparian Vegetation in the
Tuckean Swamp and Bungawalbin.)
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Eurobodalla Acid Sulfate Soil
Workshop

In March 2002, NSW Agriculture and NSW
Department of Land and Water Conservation
(DLWC) collaborated with Eurobodalla Shire
Council to deliver two information days on
Acid Sulfate Soils (ASS). The workshops were
jointly funded by ASSPRO and Eurobodalla
Shire Council in an effort to raise awareness of
these soils and the potential problems that
arise when they are disturbed.

The Eurobodalla Shire spans 110km of the
New South Wales South Coast, but is quite
narrow, mostly only 30km wide. The DLWC
ASS Risk Maps indicate there are 15,711
hectares of ASS in this area, approximately
5% of the Shire's total area.

The Eurobodalla Shire has one of the high-
est numbers of estuaries and coastal wetlands
in the State and ASS are likely to occur in
most of these. Environmental impacts of acid
drainage from these soils pose a serious threat
to Eurobodalla's estuarine fauna, flora and
aquatic ecosystems. The coastal communities
of the region rely heavily on tourism, and the
recreational value of these waterways, and the
commercial fishery and shellfish industries
would be detrimentally affected if a major acid
runoff event occurred.

The overall aim of the workshops was to
• Raise awareness of ASS and associated

problems throughout the Shire
• Discuss aspects of ASS identification and

management
• Offer information to landholders and the

broader community on ASS
• Encourage an exchange of local ASS infor-

mation
Around 30 landholders, landcarers and inter-

ested community members attended the first
ASS workshop. The workshop was addressed
by Mitch Tulau from DLWC, and Roy Lawrie,
Nawash Haddad and Simon Eldridge from
NSW Agriculture. Landholders, many of
whom had no prior knowledge of ASS, were
particularly interested in DLWC's risk maps to
see which areas of their properties were
potentially affected by ASS. The second work-
shop featured a presentation from Scott
Henderson from NSW Agriculture and target-
ed Council staff from various departments.

The NSW Agriculture drill rig was used to
take cores at two sites near Moruya to allow
workshop participants to observe ASS in the
field. A second set of cores was also taken to
construct a mounted ASS soil profile unique
to the Eurobodalla, to be used for future
demonstrations. The soil profile from
Mullenderree included an interesting layer of
complete shells estimated to be around 3500
years old.

In addition to the workshops, Eurobodalla's
awareness raising campaign has included 
• ASS presentations to Estuary Management

Committees
• Workshop invitations to all landholders of

properties in high risk areas 
• Purchase of a gouge auger and ASS sup-

port materials
• Producing information packs for commu-

nity and landholders
• Purchase of ASS monolith (mounted soil

profile) for educational purposes 
• Ground-truthing the ASS risk maps in the

Eurobodalla 
• Utilising media to raise awareness of ASS

and associated problems in the region
Eurobodalla Shire Council with the support

of DLWC and NSW Agriculture will continue
to provide leadership in addressing ASS
impacts at a local level through improving the
understanding of the ASS problem across the
region.

For further information, contact:
Paula Pollock and Bernadette Davis,

Eurobodalla Shire Council, Tel (02) 4474 1037
Email: casenv@eurocoast.nsw.gov.au
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Acid Sulfate Soils and Mosquito
Control Measures

Most of Australia's population is concentrated
along the coastal fringe, and in particular, the
East coast. These areas also have high con-
centrations of tidal wetlands, lagoons and
estuaries. These wetlands, including salt
marshes, are significant breeding areas for
mosquitoes. Mosquitoes are a major problem
in Australia, as hosts for arboviruses such as
Ross River Fever and Barmah Forest Virus, as
well as for their nuisance value.

Mosquito control in Australia has tradition-
ally been done by the use of chemicals, such
as larvicides (selective bacteria or chemicals to
kill mosquito larvae or prevent them from
hatching). Mosquito control is mandatory by
law in Queensland. However, in recent years,
mosquito control has incorporated physical
habitat modification such as runnelling and
ditching, which are known as Open Marsh
Water Management (OMWM). The aim of
OMWM is to increase tidal flows into and out
of wetland breeding areas. Mosquito larvae
prefer still water in which to breed, and the
increased tidal flow also allows predatory
species to access mosquito larvae.

Runnelling is the construction of shallow,
broad, spoon-shaped channels with a maxi-
mum depth of 0.30cm, connecting isolated
pools to each other and to the tidal source. It
has relatively minor environmental impacts
compared to other forms of habitat modifica-
tion, and is supported by Fisheries
Queensland.

Selective ditching is more invasive than run-
nelling. Ditches are typically deeper than run-
nels, usually from 0.50m to 1.65m in depth,
and are often narrow and steep sided. This
type of habitat modification is only considered
in areas that are not suitable for runnelling and
is not supported by either Fisheries or the
EPA.

Ditching also has the potential of exposing
Acid Sulfate Soils (ASS). Potential and Actual
ASS are widespread in coastal Australia, at ele-
vations less than 10m, and this includes many
prime mosquito breeding habitats. Acidity is

influenced not only by the substrate, but also
by vegetation processes, particularly mangrove
habitats, which are usually adjacent to salt
marsh areas.

The impact of ASS runoff into estuarine
waters is usually severe, and may lead to fish
kills, vegetation damage and the destruction of
infrastructure such as pipes and concrete.
Also, the impacts of ASS runoff on fisheries
has led to increased numbers of mosquito lar-
vae, as the larvae have less predators, and are
more tolerant of low pH levels than fish.

Research done in south-east Queensland
indicates that ditching has the potential to dis-
turb Potential ASS, and lead to increase acid
runoff into estuaries. Whilst none of the sites
sampled had Actual ASS, laboratory testing
showed that there was Potential ASS at all
locations at a range of depths above 60cm
(the base of the proposed ditch). However,
there was significant spatial heterogeneity
between sites, which has implications for ASS
management.

Results of this research indicate that run-
nelling is the preferred OMWM technique, as
the runnels are shallow, and generally maintain
the wetness of the site. Care still needs to be
taken however, if Potential ASS is close to the
surface, such as monitoring pH, using lime as
a neutralizing agent, or ensuring access of sea-
water as a buffer.

However, ditching is potentially of much
greater environmental impact as there is a gen-
eral pattern of increasing Potential ASS with
depth. Ditches may well disturb pyritic sedi-
ments, and their use should not be considered
unless there is no alternative.

For further information, contact:
Dr Pat Dale, Griffith University,
p.dale@mailbox.gu.edu.au, (07) 3875 7136
Kylie Hey, QASSIT,
kylie.hey@nrm.qld.gov.au,  (07) 3896 9819
Dr Paul Saffigna,
psaffigna@uqg.uq.edu.au, (07) 3365 0304
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Acid Sulfate Soil Field Training
Day, Caloundra 

The Queensland Acid Sulfate Soils
Investigation Team (QASSIT), Natural
Resources and Mines, Indooroopilly in associ-
ation with the Natural Heritage Trust (NHT)
recently conducted a series of 1-day "Field
Tests and Sampling" Courses. Heather
Shearer (Assay editor) and Lyn Andersen
(Technical Officer) from Wollongbar
Agricultural Institute, NSW Agriculture
attended one held in Caloundra, on the
Sunshine Coast.

Conducting accurate field tests as well as
identifying and sampling ASS properly is vital
to the reliability and accuracy of an ASS inves-
tigation and assessment. Under the
Queensland Draft State Planning Policy
"Planning and managing development involv-
ing acid sulfate soils", there is a strong empha-
sis on accurate ASS field tests.

QASSIT staff Kylie Hey, Michelle Martens
and Jeremy Manders introduced the subject of
acid sulfate soils. They detailed some back-
ground to the acid sulfate soil problem, with
some information on Australian soils in gener-
al, and briefly outlining the difference between
acid soils and acid sulfate soils. The talk gave
a good overview of the chemistry of acid sul-
fate soils, their distribution in Queensland,
indicators of the problem, and the implica-
tions for agriculture, development, and plan-
ning.

After the general overview, the convenors

demonstrated some hands-on ASS testing,
including how to calibrate and use a pH meter.
Most of the attendees managed to use the pH
meters well except for the Assay editor who
couldn't take the cap off the pH probe.

After lunch, the delegates went out to test
some acid sulfate soil in the field. The QAS-
SIT team had set up their vacuum suction
vibrocorer drill rig which is mounted on the
back of a Canter truck. We watched as the
machine was primed, and a core was taken.
The group was split up into two, one of
whom took a sample by auger in the man-
grove wetlands, and the other described and
tested the core taken by the corer. Then the
group reformed, compared each others results,
and discussed the implications. All in all, it
was an excellent workshop, and provided a
comprehensive overview of testing for acid
sulfate soils.

For further information and dates of future
training activities, contact 

Kylie Hey, QASSIT,
Kylie.Hey@nrm.qld.gov.au, (07) 3896 9819

Acid Sulfate Soils Laboratory
Survey

A Standards Australia committee is conducting
a survey on the various methods for determi-
nation of Total S currently being used by the
industry. The committee is keen to hear from
laboratories that undertake Total S analysis of
ASS, with a view to obtaining information
regarding the chemical digestion procedures
and/or instrumentation currently being used.

For further information on the survey:
Patricia Carreto (02) 8206 6796 
patricia.carreto@standards.com.au
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University of Wollongong is
awarded 4WD Mobile Laboratory

In recognition of the important Acid Sulphate
Soils research at the University of
Wollongong, Professor Buddhima Indraratna
was recently awarded the Vice- Chancellor's
Challenge Grant.

The grant funding was used to purchase and
equip a 4WD Mobile Geotechnical Laboratory
(pictured below). The Toyota Troop Carrier
now permits extensive field research in previ-
ously inaccessible low-lying areas. The vehicle
is fitted with over $10,000 worth of sampling
and field equipment such as: a forty litre
fridge/freezer, various portable sampling
probes (EC/pH/Orp), a laptop computer, a
winch, and a 240 invertor that can power any-
thing from a drill to a camera.

PhD candidate William Glamore states,
"The 4WD not only reduces travel time, but it
also allows advanced sampling in areas without
accessible power, and maintains water and soil
samples in a better condition".

For further information please contact:
Prof. Buddhima Indraratna at 02 4221 3046

or email: indra@uow.edu.au

Iron Impacts

Studies by students from the Faculty of the
Built Environment, University of NSW, have
shown that iron can be harmful to farmed
prawns and oysters. Bioassay and field experi-
ments conducted by Victoria Ng and Dinuka
Govinnage showed that iron accumulates in
the gills of prawns increasing mortality rates
through osmoregulatory stress. Although the

iron did not induce significant lesions it
clogged the interlamellar spaces of gills there-
by impairing osmoregulation and other gill
processes.

Studies by Mike Dove and Elissa Bishop
showed that iron accumulates on the gills and
mantle epithelium of juvenile and mature
shrimp. Special staining in histopathological
investigations of the soft tissue showed that
iron could also accumulate in the digestive
tubes and stomach, and in some instances also
entered the cells. Iron also negatively impacted
on feeding activity in oysters and may be a
contributing factor to poor growth rates. Acid
Sulfate Soil runoff that is neutralised by sea-
water mixing or liming may still present an
environmental risk due to the injurious effects
of iron flocs.

The studies were funded by the Fisheries
Research and Development Corporation and
the Australian Centre for International
Agricultural Research.

For further information contact:
Dr Jes Sammut on j.Sammut@unsw.edu.au
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Environment Information
Technology Pty Ltd
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Environmental monitoring, project design 
and installation    
Designers and manufacturers of data 
recorders, sensors and telemetry systems
Authorised Citect (SCADA) system 
integrators and software developers
Water monitoring including depth, pH and 
EC
Automatic weather stations and 
environmental data recording systems
Remote “real time” viewing and data recall 
via cell phone, PSTN and UHF radio

CONTACT:
Col Peak
Phone: 02 6628 3400
Web: www.eitechnology.com.au
Member: Aust. Assoc. Ag. Consultants - Aust. Inst.
Science & Technology



Acidic Groundwater in WA

Concern about acidic groundwater in Stirling
was raised in mid-December 2001 by a con-
cerned resident whose garden was dying. The
resident contacted the City of Stirling, and
preliminary testing by the City of Stirling indi-
cated that the groundwater was extremely
acidic and contained high metal concentra-
tions. The City of Stirling contacted the Swan
Regional Office of the Water and Rivers
Commission, and the Commission provided
technical advice to Stirling that the problem
was likely to be due to the disturbance of acid
sulfate soils.

The City of Stirling invited officers from the
Commission to a meeting and site inspection
about the issue and this indicated the scale of
the problem. In January 2002 the Department
of Health (DOH) released a press release
about acidity and the City of Stirling delivered
letters warning of the issue to householders in
an area that could be affected by groundwater
acidity. The letter also indicated that the Water
and Rivers Commission would undertake
groundwater testing to determine the extent of
the acidity problem.

Further testing was carried out on the initial
affected bore for arsenic as this contaminant
was not originally sampled and commonly

occurs in groundwater in areas affected by
acid sulfate soils. The results of chemical
analysis indicating a high arsenic concentration
were received by the Commission on 29
January 2002. This was immediately referred
to the the WA Department of Health.

Department of Health Principal
Toxicologist Dr Peter Di Marco said further
testing of the six acidic bores had revealed
high levels of metals including arsenic, which
appear to have been leached into the ground-
water by the acidic conditions.

Dr Di Marco said the Water and Rivers
Commission had already collected water sam-
ples from bores in the study area that showed
normal acid levels and has begun testing for
metals including arsenic.

The preliminary report on the Stirling acidity
issue has now been posted on the web site
(http://www.wrc.wa.gov.au/new/stirling.html).
The Water and Rivers Commission is also
going to do some sediment coring for a
Masters student (John Angeloni) to better
characterise the distribution of sulfides in the
sub-surface.

For further info, contact:
Department of Health, Jean Perkins 
(08) 9222 4333
Water and Rivers Commission,
Paul McLeod (08) 9278 0718
City of Stirling, Peter Beard (08) 9345 8657
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