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Contact information:
Telephone: (03) 5391 4444
Email: Building@hindmarsh.vic.gov.au





 
 
Dear Planning Officer,  
 
Luv-a-Duck intends to construct four wastewater lagoons (on-site wastewater management 
system) on their property known as 160 Rupps Road, Nhill more specifically known as Lot 1 in 
PS737805.  
The construction of the lagoons is a requirement of the EPA in response to an Improvement 
Notice.  
The key change requiring the amendment is based around feedback from the EPA on nutrient 
reduction more than just waste water storage, hence increasing from 1 lagoon to 4 smaller 
staged lagoons. (EPA have approved this in principle, hence the request) 

All assessment documentation and reporting has been lodged with the EPA in relation to an 
EPA development license to construct the Lagoons.  It is noted that a permit from Council is 
required to construct, install or alter an on-site wastewater management system with a design 
or actual flow rate of sewage not more than 5000L on any day. Systems that can treat more than 
5000L per day need an EPA development licence and operating licence. The Proposed lagoons 
have a minimum pump limit of 1.2ML/day (1,200,000L), this demonstrates that no Permit from 
Council is required for a wastewater management system and that only an EPA development 
license and operating licence is required.  

The land is currently used as an abattoir, the proposed use for an on-site wastewater 
management system is in conjunction with the use as abattoir, there is an essential association 
between the uses and the use is genuine, close and will be a continuing functional relationship 
in its operation with the abattoir use.  
 
The property is located within the Farming Zone, wastewater management system is not 
specifically listed in the Table of uses, however Section 2 states a Permit is required for any 
other use not listed in Section 1 or 3 (table of uses). The construction of the waster 
management system includes activities that may be considered works.  Therefore, in 
accordance with Permit trigger 35.07-4 Buildings and works. 

35.07-4 - A permit is required to construct or carry out any of the following: 

• A Building or works associated with a use in Section 2 of Clause 35.07-1. 

It is also noted that Earthworks is specified in a schedule to this zone, if on land specified in a 
schedule, the schedule states: 

o Earthworks which change the rate of flow or the discharge point of water across 
a property boundary - All land  

o Earthworks which increase the discharge of saline groundwater - All land  

Luv-a-Duck advises that none of the schedule provisions applicable to earthworks apply in this 
instance.  

Luv-a-Duck would like to confirm that in this instance Council will require an amendment to the 
application development Permit for works associated with the construction of a wastewater 
management system.  



Thank you in anticipation of your assistance in this matter.  

Kind Regards  

 

Project Manager 
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Disclaimer  
 
This document has been prepared by Scolexia Pty Ltd with all reasonable skill, care and diligence. 
Information reported herein is based on the interpretation of data collected, included that provided 
by THE LUV A DUCK RANGE PTY. LTD, which has been accepted in good faith as being accurate and 
valid. This report also relies on the interpretation of visual and pictorial observations described as at 
the time of Scolexia’s site visit to site of THE LUV A DUCK RANGE PTY. LTD at 160 Rupps Rd, Nhill, 
Victoria, 3418, and third-party reports prepared during the course of this investigation. These 
observations may not reflect the circumstances or situations at the site at different times. If the 
information on which this report is based changes, the report will need to be revised to reflect these 
changes.  
 
This report is for the exclusive use of THE LUV A DUCK RANGE PTY. LTD No warranties or guarantees 
are expressed or should be inferred by any third parties. This report may not be relied upon by other 
parties without written consent from Scolexia Pty Ltd. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright © Scolexia Pty Ltd, 2024 
 
This template for the report remains the property of Scolexia Pty Ltd. Except for the specific purposes 
of this document you may not disseminate, distribute or reproduce of this document without the 
express written consent of Scolexia Pty Ltd. 
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Executive Summary 
In response to EPA Improvement Notice (IMPN-00002719) (16 June 2022), a Wastewater & 
Environmental Management Plan (EMP) was previously prepared that recommended irrigation of the 
wastewater generated at 160 Rupps Rd, Nhill, Victoria, 3418 (the Site) across a larger area.  
 
This current report describes further investigations which were performed to assess water availability 
and nutrient uptake for sustainable crop growth over the proposed larger irrigation area. Moreover, 
given that the proposed irrigation followed a fixed daily frequency, year-round, as has been historically 
done over several years at the Site in accordance with its environmental license, the current 
investigations sought to establish whether these practices would have to rely on soil storage and if so, 
whether this would be achievable without posing significant risk of environmental harm.  
 
The analyses included a daily timestep model in the reputable Model for Effluent Disposal Using Land 
Irrigation (MEDLI) V 2.5 model, to model soil, water, crops, nutrients, and salinity and their interactions 
for the irrigation area over an extended 50-year model period. The model calculations incorporated 
long term climate data for the Site sourced from the reputable database SILO hosted by the 
Queensland Department of Environment and Science, as well as the advice from an agronomist, and 
an agricultural engineering specialist to select model input parameters appropriate for the Site. Model 
scenarios were set up to assess the suitability of irrigation at the Site, first assessing nutrient and water 
balances for the largest possible irrigation area available at the Site (110 ha). However, practicality, 
cost, and availability of water and nutrients for cropping may limit a suitable irrigation area. Hence, 
further model analyses assessed options to reduce the suitable irrigation area based on water 
availability, cropping and nutrient management, and applying additional treatment of the wastewater 
in an aerated lagoon to remove nitrogen (N) and phosphorus (P) prior to irrigation. This could then 
provide greater flexibility to proactively manage nutrients and water and maximising crop production 
potentially across a smaller irrigation area.  
 
The water balance results showed some water deficiency stress for a 110-ha irrigation area, but water 
stress was reduced if the irrigation area was reduced to 50-ha. Regardless, crop yield under irrigation 
was reasonable, even at 110-ha, indicating that enough water was available for the proposed areas 
and crop type. The nutrient balance results showed that some excess of P was available if the 
wastewater was not first pre-treated in an aerated lagoon to remove N and P. However, whilst with 
untreated wastewater, accumulation of P in the soil column was observed across 110-ha, soil storage 
was complete, and no significant P losses occurred via leaching over a 50-year irrigation period. With 
wastewater first treated in an aerated lagoon, the N and P supply in irrigated wastewater matched 
crop demands well for a 50-ha area, with minimal soil P loss, and minimal soil N loss. These results 
suggested that continuous P loading of the soil would not be required with treated wastewater. 
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As the Site is located in an area of low rainfall, pooling and significant run-off was not observed in any 
of the modelled scenarios. Modelled soil nitrate concentrations were however elevated, which 
appeared to be caused by crop biomass accumulation over time, undergoing subsequent nitrogen 
mineralisation and release into the soil column.  

Modelling tested wet weather storage implemented for a 50 ha irrigation area with a maximum spill 
frequency constraint of 1:10 years (Noting that this required an impractically large storage pond of 
over 100 megalitres, because of the high wastewater flows). However, with wet weather storage, both 
the summer crop and winter crop suffered significant yield loss due to water stress and nitrogen 
deficiency for some months of the year. This meant that N losses to leaching could only be marginally 
decreased with wet weather storage as compared to a fixed daily irrigation schedule. Moreover, the 
reduced leaching fraction with wet weather storage (noting the low rainfall at the Site) meant that 
annual nitrate-N leaching concentrations were notably higher with wet weather storage than without, 
and soil salinity more than three times higher with wet weather storage.  

Overall, the results indicated that: 

1. crop demand for water and nutrients can be generally sustained year-round at the Site; 

2. that wastewater treated in an aerated lagoon prior to irrigation would not require significant soil 
storage of nutrients; and 

3. that wet weather storage would not be required to minimise the risk of environmental harm 
associated with irrigation at the Site, but actually increased the risks associated with elevated soil 
salinity and nitrate concentrations in the soil leaching fraction.   

Accordingly, it is recommended that the design of the aerated lagoon and associated sludge pond 
systems described herein be fully developed for the Site and implemented, and that the irrigation area 
at the Site be expanded to at least 50 ha (i.e. MEDLI modelling scenario 2a). It is further recommended 
that the irrigation scheduling, the amount of wastewater treatment to remove nutrients, and the area 
under irrigated cropping be guided by a dedicated Monitoring and Agronomic Program with input from 
agricultural/soil specialists, as previously proposed in the EMP.   
 
Note that the proposed aerated lagoon would satisfy the requirements for flow and compositional 
buffering of wastewater at the Site, as previously highlighted in the EMP; thus, with implementation 
of this lagoon, a 500kL tank previously proposed in the EMP would no longer be required. 
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1 Background 
A Wastewater & Environmental Management Plan V2.0 (EMP), 24/10/2023, was previously prepared 
for the operational duck processing facility of THE LUV A DUCK RANGE PTY LTD (LAD) at 160 Rupps Rd, 
Nhill, Victoria, 3418 (the Site). The EMP sought to assist LAD in meeting its obligations under an EPA 
Improvement Notice (IMPN-00002719), 16 June 2022.  
 
EPA VIC provided the following queries in response to the EMP, 14/11/2023: 

1. The proposal appears to put forward spreading wastewater for reuse over a larger area, and 
then crop this area to remove nutrients. This is good in principle; however, no details are provided to 
confirm there is enough water to adequately irrigate the proposed area and crop type. To address these 
concerns a water balance needs to be provided that demonstrates how crop demands for the proposed 
area would be met. 

2. In addition to point 1 and balance on the water balance, there would then need to be a nutrient 
balance provided that demonstrates for the type of crop and area proposed that nutrient removal can 
be achieved without continuous nutrient loading of the soil. 

3. Lastly, the proposed system only contains 6 hours of treated wastewater storage. The proposal 
does not specifically detail how waste water will be managed in wet conditions when crop demand is 
not present. If the proposal is to simply keep irrigating and allow wastewater to percolate through the 
soil profile this may be considered a disposal of waste and unlikely be acceptable to EPA considering 
the General Environmental Duty provisions of the EP Act. If the proposal is to use soil profile as storage, 
please detail how this can be achieved without it becoming a disposal. 
 
At the request of LAD, Scolexia Pty Ltd prepared this current irrigation assessment report to respond 
to these queries. The purpose of the investigations in this current report was to determine the 
suitability of the Site and the proposed irrigation practices for on-going sustainable management of 
wastewater generated at the Site. 
 
This current irrigation assessment report should be read in conjunction with a separate Desktop 
Hydrogeological Assessment report prepared by EHS Support Pty Ltd (EHS Support), January 2024, 
which separately evaluated potential risk to groundwater receptors, as a result of proposed 
wastewater irrigation activities at the Site.   
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2 Scope 
The analyses described in this report included a daily timestep model in the reputable Model for 
Effluent Disposal Using Land Irrigation (MEDLI) V 2.5 to assess soil, water, crops, nutrients, and salinity 
over an extended 50-year model period. The model calculations incorporated long term climate data 
for the Site sourced from the reputable database SILO hosted by the Queensland Department of 
Environment and Science, as well as the advice from an agronomist, and an agricultural engineering 
specialist regarding model input parameters appropriate for the Site.   
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4 Environmental characteristics 
Specific environmental constraints for the Site had been previously outlined in the EMP. Characteristics 
important for the present analysis are summarised below.  

4.1 Climate 
Climate data were sourced from the Silo database for a grid point location near the Site (coordinates -
36.30 141.60) for the period 1970-2023 and was used in the model calculations described below. These 
data showed that the Site had a mean annual rainfall of 400 mm/year, characterised by wetter winters 
and dryer summers. The average annual PAN evaporation was reported at 1,588 mm/year, significantly 
exceeding annual rainfall. 

4.2 Soils 
The Site is located in an area known as the North-west dunefields and plains.  Pale sandy sand (Rudosols 
and podosols) occurs on the Lowan sand in the south with some reworked areas of exposed and heavily 
ferruginised Parilla sand (VRO, 2023). In areas with deep unconsolidated siliceous sand (Lowan sans), 
soils can be described as deep sandy sodosols. “Hardsetting Red Sodosols usually occur on the gently 
undulating plains and rises north of the Little Desert in the Nhill and Kaniva region” (VRO, 2023). “The 
surface soil is usually a grey-brown to reddish brown sandy loam to clay loam and slightly acidic” (VRO, 
2023). Accordingly, the standard Red sodosol 1 was elected as the soil in the Medli model calculations 
for the Site.  

4.3 Groundwater 
Refer to the Desktop Hydrogeological Assessment prepared by EHS Support Pty Ltd, dated January 
2024, for relevant detail. Whilst MEDLI had an in-built groundwater contaminant migration model for 
nitrate transport towards the property boundary, this module in the model was unable to execute 
(reasons unknown, appeared to be a “bug” in the model). Hence, the groundwater module was 
deactivated in MEDLI to not interfere with the valid soil, water and crop calculations. 
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5 Model Assessment Method for Proposed Wastewater Irrigation 

5.1 Model Set-Up and Details 
The most current version of MEDLI (V2.5.0.2, released in April 2023) was used. Briefly, MEDLI is a 
Windows®-based program tool used for designing and assessing effluent irrigation systems. MEDLI 
models the complex dynamics of the soil-water-crop interactions for an area under irrigation with 
wastewater. It specifically tracks nutrients, water, and salts over a user defined period which in this 
case was several decades. This is done using daily time-step mass balancing, with inputs which include 
historical climate data for the specific location under study sourced from the reputable SILO database 
as per section 4.1. MEDLI models storage, mobilisation and uptake of nutrients, water and salts in soil 
and crops, providing information on the fate of these components in irrigated wastewater. MEDLI also 
estimates and implements potential stressors of crop growth including water scarcity, nutrient 
deficiency, temperature, and salinity impacts, to provide realistic crop yields/nutrient uptakes.  

5.2 Wastewater quality scenarios 
Model scenarios were set up to assess the suitability of irrigation at the Site, first assessing nutrient 
and water balances for the largest possible irrigation area available at the Site (110 ha). However, 
practicality, cost, and availability of water and nutrients for cropping may limit a suitable irrigation 
area. Hence, further model analyses in this work assessed options to reduce the suitable irrigation area 
based on water availability, cropping and nutrient management to ensure minimal losses and to 
maximise crop production.  The model analysis suggested that additional treatment of the wastewater 
to remove N and P prior to irrigation, could provide greater flexibility to proactively manage nutrients 
and water and maximise crop production across a smaller irrigation area at the Site. The proposed 
treatment is described in this section below. A model scenario was then also assessed for the treated 
wastewater to assess the benefits of treatment in terms of nutrient supply to crops.  
 

5.2.1 Without treatment 

Based on an assumed wastewater flow of 312 ML/annum and the composition in Table 1, the total 
mass of nitrogen (TKN), phosphorus (P) and potassium (K) that is currently in wastewater irrigated at 
the Site is approximately 81 tonnes N/annum (TKN), 15 tonnes P/annum, and 47 tonnes K/annum. 
Note this excludes any nitrogen likely to be lost via volatilisation. This wastewater volume and nutrient 
loading was used for model analysis of the largest available irrigation area at the Site (i.e. 110 ha). 
 

5.2.2 With further treatment 

To assess the benefits of wastewater treatment prior to irrigation, it was noted that the wastewater 
currently being irrigated at the Site contained a BOD:N:P ratio of 100:11:2, showing a higher nutrient 
content than required for secondary wastewater treatment using a conventional activated sludge 
process at a sludge age of over 7 days (i.e. 100:5:1; Metcalf and Eddy, 2004). This means that treatment 
of the BOD load in the wastewater could be used to remove a large proportion of the N and P in the 
wastewater prior to irrigation.  
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A proposed treatment option suitable for the Site was devised for the model scenario assessment, 
involving aerated biological treatment in a proposed newly constructed 2ML (minimum working 
volume) lagoon. The aerated lagoon is to be supplied with sufficient oxygen to maintain a minimum 
dissolved oxygen level and thereby operate as an activated sludge process.  
 
The sludge age in the lagoon is to be extended up to 7 days or more by settling separation of biological 
sludge that forms, such as by operating the lagoon in tandem with a sludge settling pond, or by 
constructing a dedicated post-secondary settling tank. This then allows separated sludge to be recycled 
back to the aerated lagoon to maintain the operational sludge age. The operation of the aerated lagoon 
relies on heterotrophic microbial growth, utilising BOD in the wastewater and sequestering N and P, 
forming a sludge that is separated to remove these nutrients contained in the sludge.  
 
The sludge that forms could be pumped into a newly constructed sludge pond, wherein the sludge 
could settle, be pumped back to the aerated lagoon as above, and consolidate to be made available 
for use offsite as a compost additive, or a potentially valuable nutrient source and soil amendment. 
Two sludge ponds could be constructed to operate in tandem, with one pond operational whilst the 
other is left to settle sludge and decant clarified wastewater to irrigation. These ponds could have a 
sludge storage capacity of approximately 2ML each, to provide storage of densely settled and 
consolidated sludge for up to an estimated 3 months each.  
 
By operating the aerated lagoon, it is estimated that N will be reduced to 140 mg N/L and P to 14 mg 
P/L before the treatment will become limited by available BOD. To reduce P even further, an iron salt 
solution (e.g. ferric chloride) can be dosed directly to an aerated lagoon to further reduce P in the 
treated wastewater (Butler, 2018). The amount of iron salt required to reduce final P concentration to 
a nominal 10 mg P/L in the current scenario was estimated to be a low dose because of the prior P 
removal by the biology in the aerated lagoon, and therefore would only marginally increase the salinity 
in the treated wastewater.  
 
Accordingly, the treated wastewater used in the model analysis of smaller irrigation areas was 
assumed to contain 140 mg N/L and 10 mg P/L.  
 
Note that, depending on nutrient requirements for seasonal crop growth at the Site, there is an option 
to reduce the amount of iron salt dosed, or the amount of air supplied to the aerated lagoon, to make 
additional N and P available for maximising crop growth. The design and operation of the proposed 
aerated lagoon and sludge ponds needs to be separately considered and confirmed prior to 
implementation, including a consideration of the potential risk of odour associated with storage and 
handling of sludge formed by the treatment.    
 
Note that the proposed aerated lagoon and subsequent sedimentation basins would provide 
adequate flow and composition buffering of wastewater to be irrigated at the Site; hence, if the 
aerated lagoon is implemented at the Site, a 500 kL buffer tank previously proposed in the EMP 
would no longer be required. 
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7 Response to Queries 
The following responses are based on the modelling results presented in Table 4 and the full model 
reports provided in Appendix A. 

1. The proposal appears to put forward spreading wastewater for reuse over a larger area, and 
then crop this area to remove nutrients. This is good in principle; however, no details are provided to 
confirm there is enough water to adequately irrigate the proposed area and crop type. To address these 
concerns a water balance needs to be provided that demonstrates how crop demands for the proposed 
area would be met. 

The water balance model results showed some water deficiency stress for a very large (and 
probably impractical and cost-prohibitive to manage) 110-ha irrigation area, but water stress 
was reduced for a (more realistic) 50-ha irrigation area. Regardless, crop yield under irrigation 
was reasonable and sustained with both these irrigation area scenarios, indicating that enough 
water was available for the proposed area and crop type.  

2. In addition to point 1 and balance on the water balance, there would then need to be a nutrient 
balance provided that demonstrates for the type of crop and area proposed that nutrient removal can 
be achieved without continuous nutrient loading of the soil. 

The nutrient balance model results showed that some excess of P would be available if the 
wastewater was not first pre-treated as described in Section 5.2. However, whilst accumulation 
of P was observed when untreated wastewater was irrigated across 110-ha in scenario 1a, no 
significant P losses via leaching occurred over the 50-year model period.  

The results also showed that with treated wastewater and a 50-ha area, N and P supply 
matched crop demands well, with minimal soil P loss, and minimal soil N loss. 

These results indicated that with aerated lagoon treatment, the proposed type of crop and a 
nominal 50-ha area can achieve nutrient removal without requiring continuous nutrient loading 
of the soil. 

3. Lastly, the proposed system only contains 6 hours of treated wastewater storage. The proposal 
does not specifically detail how waste water will be managed in wet conditions when crop demand is 
not present. If the proposal is to simply keep irrigating and allow wastewater to percolate through the 
soil profile this may be considered a disposal of waste and unlikely be acceptable to EPA considering 
the General Environmental Duty provisions of the EP Act. If the proposal is to use soil profile as storage, 
please detail how this can be achieved without it becoming a disposal. 

As the Site is located in an area of low rainfall (Section 4.1), pooling and significant run-off was 
not observed in any of the modelled scenarios.  

When wet weather storage was implemented for a 50 ha irrigation area (scenario 2b), summer 
crop yield and winter crop yield suffered from water deficiency and nitrogen deficiency for 
some months of the year. 

 

 



18 | P a g e      office address: 8/19 Norwood Crescent, Moonee Ponds, Victoria Australia 3039 
postal address: 16 Learmonth Street, Moonee Ponds, Victoria Australia 3039 

telephone: +61 (0) 3 9326 0106 facsimile: +61 (0) 3 9372 7576 email: info@scolexia.com.au 

 

Moreover, with the implementation of a wet weather storage pond (scenario 2b) only a 
marginal reduction in N losses via leaching could be achieved as compared to a fixed daily 
irrigation scenario (scenario 2a), and annual nitrate-N leaching concentrations were actually 
higher with a wet weather storage pond scenario than without.  

Also, soil salinity with a wet weather storage pond was more than three times that for a fixed 
daily irrigation scenario, which together with the N concentration effects above indicate that 
maintaining a leaching fraction is important for conditions at the Site.   

Overall, the results indicated that because “wet conditions” are uncommon for the Site, crop 
demand can be generally sustained, and wet weather storage is not only impractical for the Site 
(due to large wastewater volumes requiring a storage pond of several 10s of megalitres), but 
also provides minimal benefit compared to fixed daily irrigation as previously proposed.   



19 | P a g e      office address: 8/19 Norwood Crescent, Moonee Ponds, Victoria Australia 3039 
postal address: 16 Learmonth Street, Moonee Ponds, Victoria Australia 3039 

telephone: +61 (0) 3 9326 0106 facsimile: +61 (0) 3 9372 7576 email: info@scolexia.com.au 

 

8 General Design Considerations for Proposed Wastewater Treatment 
System 

The proposed aerated biological treatment of wastewater prior to irrigation, is to occur in a lined, in-
ground lagoon. The lagoon is to have a minimum liquid treatment volume of 2 ML (@ nominal organic 
loading rate of 1.5 kg BOD/m3/d), which can be achieved by constructing an in-ground lagoon with a 
total volume of 2.93 ML (including a nominal 0.6 m freeboard), crest dimensions of 50m (L) x 30m (W), 
and a total depth of 3m (including freeboard). Surface aerators are proposed, because the alternative 
of diffuse aeration systems typically require relatively high maintenance with wastewaters such as that 
generated the Site. The required surface aeration capacity was estimated at 60kWe (@nominal 
transfer efficiency of 1kg O2/kWh), which for example could be configured with 2 x 15kWe and 1 x 
30kWe aerators to provide an even distribution of aeration across the lagoon surface (See Figure 4). 
Different sized aerators could be used as long as their total combined aeration power input is 60kWe. 
The recommended siting of the aerators should be based on the following principles:- 
• Maximise depth under the aerators.  All aerators are placed away from the lagoon banks. 
• Minimise un-aerated distances. 
• Aerated regions can overlap, and the lagoon could fit a number of additional aerators as 
required by the design. 
 
The aerated lagoon is a biological treatment system with the inventory of sludge to be maintained with 
a mixed liquor suspended solids concentration of >2,500 mg L-1. Initially during lagoon start-up, a seed 
sludge would be required from a viable activated sludge system, to be brought onsite subject to 
appropriate safety and biosecurity considerations. A nominal seed sludge volume might be 10% of the 
operational volume of the aerated lagoon, but this would depend on the solids content and the viability 
of the seed sludge. Once the aerated lagoon is fully commissioning and operational, additional seed 
sludge would not be required. 
 
Operation of the lagoon should:- 

• Optimise aerator capacity;  
• Achieve the required wastewater quality measures in terms of N and P to be irrigated, whilst 

minimising odour potential of stored wastewater by minimising the operational BOD 
concentration in the aerated lagoon; and 

• lower on-going (though more intense) operator inputs. 
 
To achieve this, a semi-batch operation of the aerated lagoon and sludge pond system is recommended 
whereby sludge that forms in the aerated lagoon can be managed without a separate clarifier. The 
batch exchange volume can be set at the daily wastewater generation rate of 1.2 ML. The system 
operation can occur as follows:- 

1. Start feeding the aerated lagoon with wastewater at the beginning of the operational shift, with 
the aerated lagoon flowing out by gravity into one of the sludge ponds (the operational sludge 
pond). At the same time pump back settled sludge from the sludge pond to the aerated lagoon 
to maintain a mixed liquor suspended solids concentration of >2,500 mg L-1. The amount of 
sludge to be pumped back will vary depending on the solids concentration in the settled sludge 
and the requirement to maintain a recommended lagoon mixed liquor suspended solids of 
>2,500 mg L-1, but may be approximately 100 m3 total per day; 
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Iron salt dosing system: In addition, an iron chemical dosing system should be installed to enable 
dosing into the aerated lagoon to remove additional P as mineral precipitate.  The system needs to be 
capable of dosing a minimum of 60 kg/d of ferric chloride solution at a nominal concentration of 42% 
by weight. A comprehensive chemical safety and risk assessment would need to be undertaken, as well 
as a considerations of safe design aspects (e.g. bunding, containment, and spill emergency 
management). Industrial grade ferric chloride solution at 40-42% is highly corrosive and hazardous.  
 
Lagoon/pond size: The dimensions and depth (including its internal batter slope) of the proposed 
wastewater lagoon and sludge ponds can be altered to better suite site conditions, but the minimum 
freeboard, and minimum liquid treatment volume are to be maintained as described above. 
 
Lagoon/pond location: The nominal location of the lagoon and sludge ponds indicated above is 
preliminary, and should be the subject of detailed site investigations (e.g. soil testing, proximity 
assessment), to confirm a preferred location. NOTE: The preferred location identified by such 
investigations may be different from that indicated above. 
 
Freeboard: A minimum freeboard of 0.6 m is to be incorporated into the wastewater lagoon/ponds 
design to protect the pond bank stability. 
 
Pond embankment design: With respect to lagoon/pond embankment construction details, the design 
of embankments to be constructed should be fully defined with reference to historic flood datum levels 
and must be undertaken by a specialist geotechnical consultant with experience in effluent pond 
design. This embankment design would need to consider such factors as: 
1. the size and layout of the pond; 
2. how it is to be lined (including if using a compacted clay liner); 
3. engineered overflow provisions; 
4. bank mechanical reinforcement in the case of the aerated lagoon to protect against wave action 
generated by the surface aerators; 
5. how pond sludge is to be periodically removed in the case of the sludge ponds;  
6. access considerations for construction plant; and 
7. upstream and downstream diversion requirements.  
 

Crest: The crest of the effluent pond embankment should be a minimum width of 6.0 m to allow for 
vehicle and machinery access during pond construction and maintenance (Birchall et al. 2008). The 
crest width must take into account desludging activities which can require heavy machinery. It can also 
be beneficial to provide a gravel-topped crest to maintain good traction while machinery is working 
beside the pond (Birchall et al. 2008). A much more gradual external batter slope may be required for 
safe machinery access. Machinery may require an approach and departure ramp (and potential internal 
access ramp) with a slope of no greater than 1:10 to safely access the sludge pond for desludging 
(adapted from Birchall et al. 2008).   
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Final selected pond bank internal and external batter slopes may vary based on the findings of the 
recommended geotechnical assessments to be conducted at the Site. 
 
Soil: Strip and remove topsoil. Topsoil should not be integrated into the construction or banks of 
effluent ponds, as it may lead to poor compaction which may facilitate leakage.  Topsoil can be put 
back over the tops of the bank after construction. Depending on the depth of the pond excavation, 
portions of the cut, battered sides and the floor may be in different soil types. This should be confirmed 
at the Site by a detailed geotechnical investigation, and the implication is that without appropriate 
lining using a compacted clay liner or synthetic membrane liner, the sides and base of a newly 
excavated effluent pond may not meet impermeability requirements.  
 
Permeability and pond lining: The excavated base level of effluent ponds must be at least 1 m above 
the highest seasonal groundwater level. Ponds must meet the design criteria of 1 x 10-9 m/s. This 
generally requires lining of the base and banks of a pond, using a compacted clay layer, a geosynthetic 
clay liner (e.g. soil additives such as bentonite), a synthetic membrane liner such as high-density 
polyethylene (HDPE) sheeting, or similar. A liner may also require a protective overlayer to allow for 
desludging without affecting the integrity of the liner, and/or underlying infrastructure to remove 
groundwater and thereby protect the liner integrity. Additional reinforcement of the liner in the 
aerated lagoon would be required to protect against the wave action and downforce generated by the 
surface aerators. 
 
A detailed geotechnical assessment should confirm appropriate requirements for lining of the 
proposed lagoon/ponds.  
 
Stormwater diversion: Divert any stormwater run-off from above wastewater lagoons/ponds and 
overland flow around the lagoons/ponds to reduce clean stormwater entering the wastewater or 
sludge. 
 
Risk and hazard operability study requirements: The design, construction, operation and 
maintenance of the proposed aerated lagoon system, the sludge ponds, and the iron chemical dosing 
system, are to be subject to a dedicated and detailed hazard and operability assessment process, 
and dedicated safety planning, to identify and mitigate associated significant OH&S and 
environmental risks to as low a level as reasonably practicable. For example, the aeration of a water 
body can substantially decrease buoyancy and thereby increase drowning risk. Moreover, safe access 
is required to the aerators, pumps, and to the sludge ponds for desludging using a pump rig, vacuum 
tanker, or excavator. All of these aspects and others are to be considered in detail in a dedicated risk 
and safe design planning process, before a system design can be finalised and progressed to 
implementation. 
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9 Conclusion and Recommendations 
The nutrient and water balance modelling results presented in this report indicated a significant benefit 
from first treating the wastewater in an aerated lagoon before it is irrigated across a dedicated 
expanded irrigation area in the range of 50-110 ha. The model results indicated that water and nutrient 
supply (in the treated wastewater) would be adequate and generally not excessive for crop demand at 
the Site. Lastly, the model results demonstrated that with a dedicated agronomic and soil monitoring 
program as previously proposed in the EMP, a fixed daily irrigation of wastewater can present a low 
risk of environmental impacts to soil and water at the Site. Moreover, the model results indicated that, 
because of the low annual rainfall at the Site, a wet weather storage pond would not only be impractical 
for the Site (due to large wastewater volumes requiring a storage pond of several 10s of megalitres) 
but would also provide minimal environmental benefit as compared to the proposed fixed daily 
irrigation schedule. 
 
Accordingly, it is proposed that the design of the aerated lagoon and sludge pond system be fully 
developed for the site, and be implemented, and that irrigation be expanded to an area of at least 50 
ha at the Site, guided by a dedicated Monitoring and Agronomic Program and agricultural/soil 
specialists, as previously proposed in the EMP. This aligns with MEDLI modelling scenario 2a. 
 
Note that surface aerators proposed for an aerated treatment lagoon can discourage wild fowl away 
from frequenting the lagoon as a body of water, thereby maintaining the biosecurity considerations 
previously highlighted in the EMP. 
  



24 | P a g e      office address: 8/19 Norwood Crescent, Moonee Ponds, Victoria Australia 3039 
postal address: 16 Learmonth Street, Moonee Ponds, Victoria Australia 3039 

telephone: +61 (0) 3 9326 0106 facsimile: +61 (0) 3 9372 7576 email: info@scolexia.com.au 

 

Figures List 
Figure 1: Aerial photo showing the location of the processing facility and old and new pivot irrigation 
paddocks in the Northern end of the Site (Adapted from EnProve, 2023) ............................................. 8 
Figure 2: Photo of operational centre pivot at the Site in the Pivot 2 paddock in Figure 1. ................... 9 
Figure 3: Irrigation areas, Red =Current area utilised, Blue and Yellow =potential areas (Source: Google 
Earth, 2023), as presented in the EMP ................................................................................................... 9 
Figure 4: Preliminary layout of the aerated wastewater treatment lagoon, and sludge ponds (left), and 
layout of the surface aerators on the aerated lagoon (right). Note that the location and layout 
indicated are nominal and should be the subject of detailed site investigations to confirm a preferred 
location and design. ............................................................................................................................. 20 
 

Tables List  
Table 1: Table of measured characteristics for irrigated wastewater at the Site, as presented in the 
EMP (samples collected August 2023, ALS Batch # 23-52004; 23-48900) ............................................ 10 
Table 2: MEDLI model characteristics used in the current work .................................................... 14 
Table 3: MEDLI model scenarios used in the current work ............................................................ 15 
Table 4: MEDLI model results ......................................................................................................... 16 

 

10 References 
Birchall, S., Dillon, C., Wrigley, R. (2008). Effluent and manure management database for the Australian 
dairy industry. Dairy Australia. 

EHS Support (2004). Desktop Hydrogeological Assessment. Prepared for THE LUV A DUCK RANGE PTY 
LTD. 160 Rupps Road, Nhill, Victoria. January 2024 

EnProve Pty Ltd. (2023). Soil Testing Results for Wastewater Irrigation. Report Prepared by Dean 
Suckling for Luv A Duck. Report Date: 12th July 2023 

Scolexia Pty Ltd. (2023). Wastewater Environmental Management Plan. V2.0. Prepared for THE LUV A 
DUCK RANGE PTY LTD. 160 Rupps Road, Nhill, Victoria. October 2023. 

Tchobanoglous G., Burton, F.L., Stensel, H.D. (2004). Metcalf & Eddy, Inc. Wastewater Engineering: 
Treatment and Reuse. Edited text. Boston: McGraw-Hill. 
 
 

 

 

  



25 | P a g e office address: 8/19 Norwood Crescent, Moonee Ponds, Victoria Australia 3039 
postal address: 16 Learmonth Street, Moonee Ponds, Victoria Australia 3039 

telephone: +61 (0) 3 9326 0106 facsimile: +61 (0) 3 9372 7576 email: info@scolexia.com.au 

Appendix A – Full Medli model results reports 
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Scenario: Scenario 1a LAD no treatment 110 ha.med General InformaƟon

SCENARIO REPORT: Full run

General informa on
Enterprise: Luv a Duck
Client: Luv a Duck
MEDLI user: Dr Stephan Tait

Descrip on:
Scenario 1a ­ 110 ha irrigaƟon, no treatment

Scenario details:
The high strength effluent is irrigated over a large land area to minimise nutrient leaching.

Map of loca on:

Note: If the map above appears as a dark box, check that the network is accessible and that the coordinates are 
not for a locaƟon in the ocean.

MEDLI v2.5.0.2 Scenario Report ­ Full Page 1 18/03/2024 20:27:27







































Scenario: Scenario 1a LAD no treatment 110 ha.med Paddock Soil Charts

Paddock informaƟon
Paddock: All paddocks, 110 ha
IrrigaƟon: Centre pivot with 26% ammonium loss during irrigaƟon
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Scenario: Scenario 1b LAD treated 110 ha.med General InformaƟon

SCENARIO REPORT: Full run

General informa on
Enterprise: Luv a Duck
Client: Luv a Duck
MEDLI user: Dr Stephan Tait

Descrip on:
Scenario 1b ­ 110 ha irrigaƟon, aŌer treatment

Scenario details:
The high strength effluent is irrigated over a large land area to minimise nutrient leaching.

Map of loca on:

Note: If the map above appears as a dark box, check that the network is accessible and that the coordinates are 
not for a locaƟon in the ocean.

MEDLI v2.5.0.2 Scenario Report ­ Full Page 1 18/03/2024 20:33:31







































Scenario: Scenario 1b LAD treated 110 ha.med Paddock Soil Charts

Paddock informaƟon
Paddock: All paddocks, 110 ha
IrrigaƟon: Centre pivot with 26% ammonium loss during irrigaƟon

Annual nutrient leachate concentraƟon (mg/L)
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Scenario: Scenario 2a LAD 50 ha with treatment.med General InformaƟon

SCENARIO REPORT: Full run

General informa on
Enterprise: Luv a Duck
Client: Luv a Duck
MEDLI user: Dr Stephan Tait

Descrip on:
Scenario 2a ­ 50 ha irrigaƟon, aŌer treatment

Scenario details:
The high strength effluent is irrigated over a large land area to minimise nutrient leaching.

Map of loca on:

Note: If the map above appears as a dark box, check that the network is accessible and that the coordinates are 
not for a locaƟon in the ocean.

MEDLI v2.5.0.2 Scenario Report ­ Full Page 1 18/03/2024 20:36:31







































Scenario: Scenario 2a LAD 50 ha with treatment.med Paddock Soil Charts

Paddock informaƟon
Paddock: All paddocks, 50 ha
IrrigaƟon: Centre pivot with 26% ammonium loss during irrigaƟon

Annual nutrient leachate concentraƟon (mg/L)
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Scenario: Scenario 2b LAD 50 ha with treatment with storage.med General InformaƟon

SCENARIO REPORT: Full run

General informa on
Enterprise: Luv a Duck
Client: Luv a Duck
MEDLI user: Dr Stephan Tait

Descrip on:
Scenario 2b ­ 50 ha irrigaƟon, aŌer treatment, with storage

Scenario details:
The high strength effluent is irrigated over a large land area to minimise nutrient leaching.

Map of loca on:

Note: If the map above appears as a dark box, check that the network is accessible and that the coordinates are 
not for a locaƟon in the ocean.

MEDLI v2.5.0.2 Scenario Report ­ Full Page 1 18/03/2024 20:42:02







































Scenario: Scenario 2b LAD 50 ha with treatment with storage.med Paddock Soil Charts

Paddock informaƟon
Paddock: All paddocks, 50 ha
IrrigaƟon: Centre pivot with 26% ammonium loss during irrigaƟon
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