A

Wgets gpowing

An idea born of necessity

looks set to relieve a
major environmental
headache for Griffith

City Council.

It may suit the needs of
other councils too, writes

Bryony Bennett.
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ow many people does it take to
grow 1000 tonnes of cercal grain
and hay?

On a patch of red-brown carth at
Tharbogang. five kilometres west of
Griflith, the answer 1o this question is in
the making. The 16-hectare pilor trial
area is being laser levelled into imgation
bays, specially designed to receive etfluem
trom the Grithith Sewage Works

Later this year, the site will become a
glant sponge, soaking up nutrients
provided by some 18 000 Grithth
restidents, using a fAltration system
emploving natural seil processes ro
remove nitrogen and phosphorus from
treated sewage effluent.

I'he system is appropriately named
FILTER, short for Filtration and Irrigared
Cropping for Land Treatment and
EfMluent Reuse. Dr Nihal Tavawardane
and John Blackwell from CSIRO's
Diviston of Land and Water have led its
development, together with director of
Engincering Services av Griffith City
Council, David Tull.

Sewage cffluent discharges are sig
nificant sources of nutrient pollution,
especially in the Murray River Basin. In
1994, a number of larger towns in
country New South Wales were set
timetables by the Environment Protection
Authority to reduce the levels of
phosphorus and nitrogen in water
kil.\ull.ll'gcd from sew dgc rcatment pl.!ut\
to overland waterways.

The target set for Gritlith was a
reduction in |.1|1u.-phl.nu..'. from 2-8
milligrams per litre to less than | mg/1
and in nitrogen from abow 20 mg/L 1o
less than 15 mg/L by 1999, This would
help 1o reduce nutrient pollution in local
waterways, mcluding Mirrool Creek and
Barren Box Sw amp, the main 1m
poundment for drainage water from the
Murrumbidgee Irrigation arca. To meet
the EPA rargers, the council needed a
nutricnt-removal  svstem  that  was
sustainable and efficient.

Land treatment of sewage effluent,
using artificial wetlands, cropping and
woodlots, 15 gaining popularity as a
technique for nutrient removal, But



The FILTER system enables

fortnightly efffuent applications to

cerdal and pasture crops during
summer and winter, Effluent flow
thirough the soil profile, and the level
of the watertable, is controlled bya

sub-surface drainage network.

sewage effluent managers in larger urban
centres have tound such land applications

cxpensive, mainly due to the cost of

storing excess clluent dunng wet weather
and winter periods (when crop and

pasture growth is slow
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A turther obstacle is that on slowly
permeable soils, which occur extensively
in the urban arcas of castern Australia,
cffluent imgation can lead to problems of
waterlogging and salinisation. This can
reduce crop vickds and nutnient removal,
inhibiting the long-term sustainability of
such sites

David Tull, wary of these porenrial
difficulties, sought the advice of
Javawardane and Blackwell who were
based at CSIRO's Griffith laboratory

10 good reasons to FILTER

* Based on existing, low-technology
proven agricultural practices.

Reduces land area requirements by
more than 50% of the area needed for
normal effluent irrigation.

» Expensive winter and wet-weather
warer storage is efiminated.

* Potential to produce high-yielding cash
crops and reuse drainage water,

* Low-value salinised land may be used
and ameliorated.

* A nutrient and salt balance is achievable
under good management.

* No harmiul chemicals are used.

* The high nutrient-buffer capacity of the
FILTER system eliminates the need for
real time monitoring of effluent to
optimise nutrient removal,

+ Eliminates pollution from treatment
plant by-pass flows and run-off from land
application sites,

*+ FILTER area can be progressively
increased to meet gradual increases in
annual effluent volumes with urban
expansion

FILTER systems can be designed to meet

the site-specific requirements of the

wastewater managers, which complement

Collecting pipe for
drainage waler

Thev ~I!§.‘,!.',t'\l|.'d the FHn!"IiL'lt]!. could be
overcome by growing crops over a
network of sub-surface drains

A major advantage of the proposed
svstem was thar it combimed irngated
cropping with hltraton of effluent
through the soil o a drainage system
during periods of low cropping activity,
By providing an outler for excess waner,
effluent could safely be applied vear
round, without causing waterlogging o

_'\]u W,

the need for wet-weather storage

existing primary or secondary treatment
systems. to meet future EPA reguirements
at minimum costs. The feasibilicy of
converting existing effluent irrigation lands
to the more intensive FILTER system, 1o
cater for future urban expansion and
preventing by-pass flows could also be
examined.

Sewage effluent and wastewater managers
requiring assistance in evaluating, designing
and operating a FILTER system should contact
Dr Nihal Jayawardane (06)246 5811, fox
{06) 246 5800, email: Nihal Joyawardane
{@cbr.dwr.csiro.ou.
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Griffith City Council has embarked on a commercial-scale trial of the
FILTER system. This time the plots will cover 16 hectares, an area
sufficient te treat about one eighth of the town’s sewage effluent.

the rate of sub-surtace drainage could be regulated to ensure
adequate nutrient removal, producing water meeting EPA
criteria

Tull liked the concept, so he put it up to council, securing
support for field trials ar Tharbogang, the effluent-disposal site
for the council’s Sewage Treatmient Works. Further funding has
been provided by CSIRO, the New South Wales Department of

Land and Warter Conservation and the Federal Department of

Primarv Industries and Encrgy,

In 1904 effluent rnganon, dramage and monitoring fcilities
were installed for eight, ome-hecrare held plots. The soil was
loosened by deep ripping to abowt one metre, gypsum was added
tor stabilise the increased soil prorosity, and a network of sub
surface drains layed at 10 m intervals and about one metre deep,

During summer and winter growing scasons, fortnightly
apphications of effluent were made to cereal and pasture crops.
Effluent flow through the soil profile, and the level of the
watertable, was controlled by the drammage nerwork (by repulated
|1L|111]'i|1‘u from sumps attached to the drains).

This regulated flow of efflucnt allowed nutrients to be sorbed
on the surface of soil partcles, to be taken up by the crop and
weeds; or to be lost through volarilisation and denitrification,
thereby reducing phosphorus and nitrogen in the dramage
Watcrs.

A muxture of grasses was grown for fodder and oat and millet
crops were grown tor fodder and grain, During the summer
cropping trial, three fodder cuts were taken from the pasture, and
the miller crops were harvested onee for fodder and once for
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Crop dry matter yields (tonnes/ha) during summer
and winter cropping

Season Crop Yield {tonnes
prer hectare)

summer cereal 10.7

(block A) pasture 12.5

winter cereal 6.3

{block B) pasture 4.1

grain and straw. At cach harvest, plant samples were collected and
analysed for dry marter content, seed weight and nutriem
content. Also monitored were soil and water conditions, and the
volumes and chemistry of the effluent and drainage warter.

Economic and climatic factors need to be considered in the
final chowce of a suitable crop. Speahic combimanons of hltcaton
and cropping phases are site dependent. In some cases, the
fileration phase alone may be enotgh to maintain phosphorus and
nitrogen levels below EPA imns. In others, a hiltaton phase with
high hydraulic loading could be followed by a cropping phase
with reduced hyvdraulic loading to remove any nutrients stored in
the soil, thereby providing a sustainable sysrem.

Nutrient levels down

Results of the summer and winter trials showed the FILTER
system reduced nutrient levels to below EPA Limits, while
maintamng high rates of water application. Mean phosphorus
concentrations tell by 98%, from 2-6 mg/L (inflow) to less than
0.5 mg/L (outllow). Total nitrogen concentration was reduced
by 85%, to less than 5 mg/l. The low nitrogen levels were
reached atter leaching of nitrate nitrogen which had accumulared
in the soil during efluent irngation before the FILTER plots
were mstalled.

lmportantly, the ratio of mtrogen to phosphorus was
increased during the FILTER process. Previous studies have
indicared that as the NI ratio lalls below 12, the nsk of blue
green algae progressively rises

I'he N:I' rano in the applicd effluent was very low, with a
mean value of 3 and contained blue-green algae (Myerocysus). In
contrast, the drainage warers were colourless and free of blue
green algae, with a mean N:P rtio of 23, Downstream blue-
green algal blooms theretore were much less likely to occur

Betore installing rhe FILTER svstem, the site was highly
salmsed by effluent applicanon and had very poor grass cover.
Substanual crop vields from the trial site after estabhshing the
FILTER system indicated that a well- managed commercial
aperation could offser operaring and capital costs (see table ). Soil
salinity was reduced by leaching of the cxcess salts through the

sub-surtace drains.
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How the FILTER system removes pollutants
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. In a separate trial involving spiking the effluent apphed with
apncultural pesticides, the pesticide loads m drammage waters were
| redluced by more than 98 ['his indicates the FILTER system

could be wsed to clean up pesticide-contaminated run-ofl from

farms, before discharge to streams, FILTER systems could also be

mexdificd 0o treat industrial and commercial eftfluent containing

hemicals and heavy metals which adsorb to soil particles, or even
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Rural waste recycled at Poowong

NUTRIENTS in the wastewater from an
abattoir in Victoria's Gippsland region are
being removed by a simple process

i by CSIRQ, Since May, 1998, all

devele

e wasticwaler gent rated b? PCQ’G’QI’]S
Meat Packing Pty Ltd has been safely
irrigated to a nearby dairy farm in an
operation approved and licensed by the
Victorian EPA

Abattoir effluent normally contins
about 250 milligrams per litre of nitrogen
and about 40 mg/L of phosphorus. These
are essentinl elements of fertilisers, but
when applied in excess, groundwater,

pastures and watercourses can all be
damaged. Generally, application rates are
excessive, and therefore unsuitable unless
nutrient levels are reduced

The EPA aims to reduce the nitrogen
and phosphorus content of effluent from
rural industr es 3rI‘JJ Bi_‘\'\"rrgl_; treatment
plants discharging to inland Victorian
waters to |0 mg/L and 0.5 mg/L
respectively by the year 2000

This new process uses a mechanically
aerated lagoon In conjunction with an
anaerobic lagoon to remove 95% of the
nitrogen and organic material by bacteria

The nitrogen Is removed by a process
known as mitrification-denitrification which
results in the nitrogen being discharged
safely to the atmosphere. About 40% of
the phosphorus is also removed, which is
sufficient for most irrigauon applications
A major feature of the process is a
simple system for disposal of sludge. This
is pumped back to the anaerobic lagoon
where it is digested by anaerobic bacterin,
climinating day-to-day sludge handling.

Contact: Bill Raper, CSIRO Maolecular Science,
(03) 9545 2387, fax (03) 9545 2386, email
W.Raper@molsclesiro.au,
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