holding tanks shall be designed to suit
individual event layouts. Conceptually, itis
proposed that a large, temporary
wastewater holding tank or tanks
(cumulatively holding at least 100,000L)
would be located within the resource
centre. A series of smaller tanks (5,000 —
10,000L) would be located in the vicinity of
amenities to collect wastewater and
improve the efficiency of waste collection.
Waste would be pumped from these
smaller tanks by licensed wastewater
contractors and transferred to the large
tank(s) in the resource centre. To minimise
truck movements from the site, wastewater
would be transported from the site using
the largest available tanker trucks
(>20,000L) rather than the standard pump
trucks which have a typical volume of 10-
11,000L.

Water use and wastewater volume data
shall be collected for each event to assist
with the planning of subsequent events and
the detailed design of the permanent
wastewater treatment infrastructure.

7.2.2 Permanent wastewater
management infrastructure

It is considered that on-site treatment of
wastewater is a more sustainable solution
to wastewater management in the long
term. It is therefore proposed that a
sewage treatment plant and ancillary
sewerage infrastructure would be
constructed to treat the wastewater
generated from the various site uses.

Conceptually this will include reticulated
sewerage operating via a combination of
gravity and pumping, a sewage treatment
plant, a pump station, effluent holding
dams, effluent polishing wetlands and
dedicated effluent irrigation areas. The
conceptual layout of the sewerage and
water supply infrastructure is illustrated on
Drawing GJ0926.1.7.

7.2.3 Proposed sewage treatment plant
The proposed sewage treatment plant
would be located approximately as
illustrated on Drawing GJ0926.1.4. The
detailed design of the STP would be subject
to Construction Certificate approval. This
location confines the STP to a small valley
which can easily be screened and access can
more readily be controlled. Based on
preliminary survey the components of the
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STP could be accommodated in this area
without the need for any clearing of
vegetation.

This treatment process is based on the
process used at the Woodford Folk Festival
{(WFF) site "Woodfordia’ and has been
designed by Midell Water Pty Ltd, who
designed the STP for the WFF. The STP has
been purpose designed to be able to treat
the very high peak loads experienced
during event periods and also
accommodate the much smaller but more
continuous loadings associated with the
permanent site uses including the
administration/cultural centre and the
conference facilities when constructed.

Whilst the daily wastewater flows
generated during events at 100% site
capacity would approach 1ML/day, it is
commercially and economically more
effective to construct and operate an STP
with a daily treatment capacity of 700kL
and provide balance storage for any
wastewater generated in excess of this
capacity. Therefore, the STP would operate
for a number of days following the
conclusion of a 100% capacity event.

The proposed treatment process is
illustrated in the attached Figure 2 and
operates as follows:

1. Screening unit to remove solids. The
screening unit is effective at removing
solids during peak flows and facilitates
the removal of biosolids.

2. Floceulation Chamber. This allows for
the chemical flocculation of solids from
the wastewater resulting in a clearer
effluent with reduced contaminants of
concern. The solids can be transferred
back to the screening unit, stored and
removed as biosolids. It requires a
chemical dosing system.

3. Clarification Chamber. This step once
again removes solids from the effluent.
The solids can be transferred back to
the screening unit. The screening unit,
flocculation chamber and clarification
chamber are accommodated in a sealed
shed. Ventilation to the shed will be
fitted with activated carbon odour
control vents.

4. Aeration/Holding Tank. The aeration
tank will add micro-bubbles of air to
the effluent and ensure that it is kept in
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10.

11.

7-4

an aerobic state. The air will reduce
odour-forming compounds, reduce
contaminants of concern such as
pathogens, biochemical oxygen demand
and chemical oxygen demand, etc. The
other aim of this tank is to store the
peak loads of effluent production and
even out the effluent flow of the
treatment chain to the desired 700 kL
per day or 10 L per sec (20 hours
operation per day). This tank is sealed
which will limit potential impacts from
odour. Again, odour control vents
fitted with activated carbon filters will
be used where ventilation is required.
Pumpwell + Hydrogen Peroxide dosing.
This pump well pumps the water
through 6 Zetos filters. The hydrogen
peroxide enhances biological
decomposition of organic compounds,
reduces odour, clarifies, and disinfects.
Zetos Filters: Zetos filters use zeolite,
granulated activated carbon and garnet
to filter contaminants of concern. The
Zetos filters treat nutrients such as
nitrogen, while also reducing
contaminants such as pharmaceuticals
(including antibiotics), personal care
products (shampoo, conditioner, and
soaps), pathogens, odour and colours.

Pump Well + Flocculation Chemical. This
pumpwell collects the effluent from
Zetos filters and pumps it through the
sand filters. If suspended solid
concentrations are above optimum a
chemical dosing pump can add a
flocculent chemical to assist the sand
filters in removing particulate matter.
Sand Filters: Sand filters remove
suspended solids and remove associated
contaminants of concern such as
nutrients and metals.

Granulated Activated Carbon Filters:
Granulated Activated Carbon reduce
colours, odours, organic compounds,
pharmaceuticals and personal care
products.

Ultraviolet disinfection: This form of
disinfection kills and prevents the
reproduction of bacteria, viruses and
protozoa.

Hydrogen Peroxide dosing: This
provides a disinfection residual without
the environmental hazards associated
with chlorine disinfection of recycled
water.

12. Waste Stabilisation Dam + Aeration:
This is the main storage for the recycled
water. Aeration is provided to maintain
the quality of the recycled water. The
size of the dam is currently being
modelled; however preliminary results
indicate it ranges between 5 and 8 ML.

13. Constructed Wetlands: A 30 by 90m
(2700msq) broken into three alternately
dosed cells to achieve even distribution
is recommended. These cells could be
tormed to follow the contour of the
hill/vegetation and therefore blend into
the features of the site that exist.

14. Recycled Water Distribution Pump Tank:
This tank would hold recycled water
prior to it being pumped to the
nominated irrigation areas.

7.2.4 Effluent quality

The water quality of the treated effluent
will meet the following performance
criteria at the point of discharge into the
effluent storage dam.

These effluent characteristics have been
incorporated into the MEDLI model. The
expected quality of the treated effluent is
shown in Table 7.2.4.1.

Table 7.2.4.1 Effluent quality performance
criteria

Parameter Concentration

pH 6-85

BOD <10mg/|
Suspended solids <5mg/|
Total nitrogen <20mg/|
Total phosphorus <5mg/|
Faecal coliforms <1cfu/100ml

7.2.5 Administration centre and
gatehouse

The administration centre and gatehouse
are to be constructed prior to the
construction of the Sewage Treatment
Plant. As the loading rates for these two
buildings are low, and similar to the
loading from a standard dwelling, it is
proposed that the wastewater from these
buildings will each be treated using a
residential standard Household Sewage
Treatment Plant.

The accompanying report within Technical
Paper F2 provides the details for the on-site
wastewater management systems for these
two buildings.
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7.2.6 lIrrigation of effluent

Treated effluent from the main STP, after
passing through the polishing wetlands will
be used to irrigate a timber plantation and
pasture in the areas shown on Drawing
GJ0926.1.4. The pasture will be managed as
a ‘cut and cart’ operation, with biomass and
nutrients harvested and removed from the
site in the form of hay.

To maximise evapotranspiration and
nutrient uptake and minimise the deep
percolation of nutrients from the designated
irrigation areas, irrigation would occur to
make up any soil water deficit in the
proposed woodlot and pasture production
areas.

In order to estimate an appropriate land
application area for the expected loadings,
a water balance was undertaken using
rainfall and evaporation data for Yelgun,
based on a SILO data drill. The sizing of the
area has been calculated based on iterative
model runs described in Section 7.3.

7.3 Hydraulic and nutrient impact
assessment

7.3.1  Water balance modelling

For this assessment, the potential to utilise
effluent generated from the proposed
development for the purpose of irrigation
has been tested using water balance
modelling and the results of the field soil
investigation. Land application of treated
effluent would be to a combination of
woodlot and pasture irrigation areas.

To calculate the size of the areas required,
modelling was carried out using the CRC for
Waste Research/QDPI Model for Effluent
Disposal by Land Irrigation (MEDLI)
software, which included the following
considerations:

» effluent applied

« precipitation

» evapotranspiration

» percolation

« surface runoff.

MEDLI is a complex, daily time-step,
hydrological simulation model used to
assess the hydraulic performance of the
effluent treatment tank and irrigation area.
This program also simulates the
hydrological and nutrient balance of the
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treatment plant, effluent dams and
irrigation systems over extended periods.

A SILO data drill was conducted to obtain
historic daily evaporation and rainfall data
for the site for a 108 year period which was
used in the simulations.

The volume of sewage flow used in the
modelling reflected the volume that would
be generated at the proposed maximum
usage of the site. Whilst effluent would be
generated at peak rates during event
periods, and at much lesser rates during
non-event periods the model does not have
the capacity to reflect this. As such, an
average daily flow of 50,900L was
calculated, based on the annual maximum
of 18,574,904L. This was considered a
reasonable assumption as the STP, holding
dam and wetlands have far greater holding
capacity (approximately 9.5ML) than the
volume of wastewater generated from the
maximum proposed event (approximately
4ML). Provided there was reasonable rest
time between large events, there would not
be a risk of overflow from the effluent
holding dam, or wetlands.

Soils within the critical absorption zone (j.e.
subsoil) were sampled from boreholes
constructed in the proposed wood lot and
pasture production areas. The soils were
classified as hydrosol, in the pasture area
and kurosol on the ridge where the wood
lot is proposed.

These soils were typified by moderately to
well structured silty clay loams and silty
medium to heavy clays. These soils were
classed as Category 6 soils in accordance
with Table 4.2A1 of AS/NZS 1547:2000.

The in-situ permeability was determined to
range from 0.03m/day in the vicinity of the
pasture irrigation area to 0.6m/day on the
ridge in the vicinity of the woodlot
irrigation area. The measured range of
permeability is consistent with Category 6
soils as described in AS/NZS1547:2000 in the
pasture area and exceeds it in the woodlot
area.

The model was run with the following

inputs.

o 108 years of climate data, for Yelgun
from a SILO data drill.
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o Wastewater generated at an average rate
of 50,900L/day.

e |rrigation of 70% of the available effluent
to 2.8Ha of plantation timber.

e Irrigation of 30% of the available effluent
to 3Ha of ryegrass pasture.

¢ Medium permeability brown earth soils,
which most closely reflect the field
measured permeability, texture and
phosphorus adsorption characteristics of
the site soils.

¢ Effluent quality reflecting the
performance criteria stated in Table
7.2.4.1 above.

s [rrigation at a soil water deficit of Tmm,
to 2Zmm beyond the drained upper limit.

7.3.2 Hydraulic loadings

The MEDLI modelling for the woodlot area
shows that 569mm would be irrigated per
year, adding to the average rainfall of
1853mm year. Approximately 37%
{mm/year) of the combined rainfall and
irrigation would be lost in plant
transpiration and soil evaporation, with a
total of 625mm/year lost to deep drainage
and 569mm/year lost as runoff. The model|
indicates that surface runoff is comprised
completely of rainfall, with no surface runoff
of effluent as would be expected when
irrigation is triggered based on a soil water
deficit.

The modelling for the pasture area shows
that 277mm would be irrigated per year,
adding to the average rainfall of 1853mm
year. Approximately 36% (mm/year) of this
would be lost in plant transpiration and soil
evaporation, with a total of 767mm/year lost
to deep drainage and 589mm/year lost as
runoff. Again, the model indicates surface
runoff is comprised completely of rainfall.

The increase in deep drainage, ie
groundwater recharge, compared to the
base case (with a cover of tropical pasture)
is 149mm/year in the woodlot and
2917mm/year in the pasture area. The
nutrient balance below considers the
significance of this increase in terms of
groundwater quality.

The geotechnical impact of this increase in
deep percolation is not within the scope of
this report and it is recommended that a
geotechnical advice be considered prior to
the establishment of the woodlot.

7.3.3 Nutrient balance

The irrigation areas would be cropped and
managed to maximise nutrient uptake and
minimise the deep percolation of nutrients
through the soil profile.

The modelling for the woodlot area shows
that the combined plant uptake of nitrogen
and volatilisation (78.3kg/ha/year) would be
in excess of the 76.9kg/hafyear added in
irrigation. This would result in an average
NO,-N concentration in deep drainage of
0.7mg/L, which exceeds the ANZECC (2000)
Water Quality Guidelines'" threshold
(0.5mg/L) for the maintenance of aquatic
ecosystems (rivers and streams), however
represents better water quality than the
existing groundwater with concentrations
ranging from 1.52 — 2.03mg/L identified
during recent monitoring.

Phosphorus added to the woodlot via
irrigation would almost entirely be removed
by plant uptake and soil adsorption with a
PO,-P concentration below the root zone of
0.5mg/L. Whilst this concentration exceeds
the ANZECC Water Quality Guidelines
threshold for rivers and streams it is only
marginally higher than the existing
groundwater quality which contains
Phosphorus concentrations of up to 0.4mg/L.
It should also be noted that the woodlot
would be situated on elevated ground and
there would be considerable opportunity for
phosphorus assimilation by vegetation or
sorption to the soils before it reported to the
groundwater underlaying the alluvial flat.

The modelling for the pasture area shows
that the plant uptake of nitrogen
(24.4kg/ha/year) would be in excess of the
18.8kg/ha/year added in irrigation. This
would result in an average NO;-N
concentration in deep drainage of 0.0mg/L,
which is below the ANZECC Guidelines'®

15 australian and New Zealand Environment and
Conservation Council & Agriculture and Resource
Management Council of Australia and New Zealand.
2000. Australian and New Zealand Guidelines for Fresh
and Marine Water Quality. Volume T - The Guidelines.
National Water Quality Management Strategy,
Canberra.

16 australian and New Zealand Environment and
Conservation Council & Agriculture and Resource
Management Council of Australia and New Zealand.
2000. Australian and New Zealand Guidelines for Fresh
and Marine Water Quality. Volume T - The Guidelines.
National Water Quality Management Strategy,
Canberra.
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