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Background 

The literature review was undertaken in response to a brief from EPA Victoria and Department 

of Environment, Land, Water and Planning (DELWP), by a team of experienced on-site and 

decentralised wastewater practitioners from Whitehead & Associates Environmental 

Consultants Pty Ltd. 

The detail of the brief is outlined at the beginning of each section of the report. 

The literature review encompassed relevant literature both from within Australia and overseas. 

It included review of Scientific literature from journal articles, conference papers, reference 

texts and the “grey” literature (not formally published) and regulatory documents. In particular, 

it focused on material relating to risk-based approaches aligned to ISO31000 (Standards 

Australia, 2018) and its application to onsite wastewater management, to Publication 891.4 

Code of Practice - Onsite Wastewater Management. (EPA Victoria, 2016) and the Victorian 

Land Capability Assessment Framework (MAV, DSE, EPA, 2014). 

The literature review provides current and supporting evidence from published sources to 

assist with the revision of regulations and regulatory documents relating to the management 

of onsite and decentralised wastewater in Victoria. 

 

A draft of each section of the report was compiled and forwarded to EPA Victoria and DELWP 

for review. Comments were received from the review panel and written responses provided. 

Once confirmation was received that these responses adequately addressed the review 

comments, they were incorporated in final versions of each section of the report. Finalised 

sections of the report were progressively forwarded to EPA Victoria and DELWP and on 

completion, these sections were consolidated into a final report including a brief introduction 

and summary of recommendations. 

Recommendations  

The following is a summary of the recommendations made in this report based on the results 

of the literature review outcomes and includes: 

1. GIS presents a potential tool to both collate existing data on known septic tank 

locations and identify unknown systems. 

2. Recommended risk assessment procedures are those that incorporate quantitative, 

semi-quantitative and qualitative approaches and apply a sensitivity (risk) rating. 

3. Risk treatment options should align with ISO 31000:2018 and include monitoring and 

review to provide assurance that the different forms of treatment become and remain 

effective. 

4. Cumulative risks relate to onsite system density and may be assessed through 

cumulative impact assessment (CIA) utilising models that assess proposed OSSM 

systems against environmental performance objectives. 

5. Effluent quality standards as described in the 891.4 CoP could be strengthened by 

aligning with the National Guidelines for Water Recycling (NHMRC, 2006). 
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6. Design loading rates as described in the 891.4 CoP should align with 

AS/NZS1547:2012 tables L1, M1 and N1 and that these be qualified by consideration 

of Linear Loading Rates as outlined in Designing and Installing On-Site Wastewater 

Systems (Water NSW 2019). 

7. Land Capability Assessments (LCA) should follow the Victorian Land Capability 

Assessment Framework (VLCAF).  Both the 891.4 CoP and VLCAF should be revised 

to align with the ISO 31000 risk management process whilst ensuring the CoP avoids 

duplication with the VLCAF. 

8. The CoP should adopt the buffer distance ranges presented in AS/NZS1547:2012 

Tables R1 and R2, with the risk assessment component of the LCA determining where 

in each range the appropriate buffer or setback be set. 

9. Consideration should be given to the inclusion of other treatment systems (such as 

sand filters, textile filters, mound systems, treatment wetlands, AES and Eljen GSF) 

for their dual treatment and disposal capacities and to the performance-based 

approaches that prescribe levels of treatment to be achieved based on regulatory 

objectives and physical site constraints. 

10. With regards to disposal systems, consideration should be given to: the effectiveness 

and suitability of effluent for disinfection; the influencing factors in choosing between 

recycling and dispersal methods; internal re-use of Advanced Secondary or Tertiary 

treated greywater should only be permitted where the system owner has a quarterly 

service and maintenance contract; and Wick trench and bed systems should be sized 

by careful calculation or a water balance. 

11. Consideration be given to alternative filter media as a replacement for sand in a sand 

filter; as an amendment to sand in a mixed-media filter; or as a filter media in a 

packaged media biofilter (e.g., trickling filter systems). 

12. The AS/NZS1546.1:2008 and AS1546.3:2017 recognise the effective lifespan of a 

Primary and Secondary treatment systems is typically specified by the manufacturer 

and is to be a minimum of 15 years. However, with sufficient maintenance it is possible 

for the lifespan of treatment systems to be extended to the range of 20 – 30 years. 

Further detail on recommendations is provided in the corresponding sections of this report. 
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1.0 Section 1a 

1.1 Introduction 

This report collates information relating to Section 1a of the brief. 

Tasks and deliverables for Section 1a are as follows: 

Section 1 – Alignment of model domestic wastewater management plan (DWMP) to risk 

management frameworks, including ISO 31000. 

Including: 

a. identifying and analysing how other States/Territories have tackled the issue of 

data gaps in septic tank location data and what are the lessons learned from 

other jurisdictions. The literature review should consider the feasibility of using 

technologies such as GIS, Nearmap and techniques such as the use of water 

monitoring to identify and locate onsite systems. (Assuming individual 

inspections is not feasible). 

 

Reporting requirements of Section 1a include: 

A section in the report that provides a recommendation for an approach or method that could 

be considered, that would progress identification/location of septics where council data is 

missing. Identify from literature data sources/methods used elsewhere. Include in the 

justification the source of information used to inform the recommendation(s). 

1.2 Data gaps in septic tank location data 

A review of current onsite wastewater management codes of practice for all States and 

Territories has been undertaken, seeking any information on investigating data gaps around 

septic tank location. The documents referred to are listed in Section 1.8 below. 

A search for the following phrases: ‘data gap’, ‘septic tank location’, ‘septic tank data’ and, 

‘Council record’ did not show any results across all State or Territory codes. 

The term ‘database’ was mentioned twice in the NSW code of practice Environment & Health 

Protection Guidelines: On-Site Sewage Management for Single Households (Department of 

Local Government, 1998), twice in the Western Australia code of practice Government 

Sewerage Policy 2019 (Government of Western Australia, 2019), and seven times in the 

Australian and New Zealand Standard AS/NZS 1547:2012 On-Site Domestic Wastewater 

Management (Standards Australia / Standards New Zealand, 2012). Of those references to a 

‘database’, only those in the NSW code and the Australia and New Zealand Standard are in 

relation to successful maintenance of onsite sewage systems records and only the Australian 

and New Zealand Standard highlights the importance of maintaining a database of 

installations as a risk reduction measure in regulatory activities. Thus, there is no mention of 

the best approach in relation to addressing data gaps in Council database records. 
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1.3 Addressing data gaps 

Methodologies to address data gaps surrounding on-site wastewater system location may 

include Geographic Information System (GIS)-based methods or water quality sampling 

methods. GIS technologies have previously been used in Australia for on-site wastewater 

management risk assessment and management purposes. For example, NSW Department of 

Local Government developed the On-site Sewage Risk Assessment (OSRAS) and 

WaterNSW the Wastewater Effluent Model (WEM), both of which incorporate GIS into risk-

management procedures, however, neither aid in the identification of unknown onsite 

systems. These examples are explored in further detail in Sections 3.3 and 3.4 of this report. 

Water quality monitoring has potential to identify onsite systems if analytes derived from the 

onsite systems can be identified in the receiving water. Such analytes are most likely to identify 

failing onsite systems where a chemical or biological signature representative of an onsite 

wastewater source can be identified. Individual onsite systems are less readily identified by 

this means without use of specific tracers dosed into or derived from individual systems. 

Therefore, while this method has been used effectively to identify failing systems, its ability to 

identify unknown septic tanks may be limited. 

1.4 GIS approaches 

A GIS approach to locating onsite wastewater systems typically comprises: 

1. Scope available data: assess the state of existing Council records (cross-reference 

paper and digital data where possible); access relevant spatial data (property 

parcels/lot boundaries, sewer parcels); access historical rate information from 

properties; 

2. Identify the most suitable source of satellite/aerial imagery: Nearmap offers high-

resolution imagery, however, possesses limited spatial coverage in regional areas 

where onsite wastewater systems are more likely to be found. Other options include 

Google Earth and Victoria’s Vicmap that may be more suited to some Councils than 

others (refer Table 1-1); 

3. Identify properties that have onsite wastewater systems: use available information to 

eliminate properties that are located within sewered parcels; 

4. Identify the location of onsite wastewater systems on individual properties: assume 

centroid of property if actual location is not known, and validate with visual inspections 

and annotations; and 

5. Review and validate the data: incorporate a location assessment via hand-held Global 

Positioning System (GPS) in existing inspection programs (Holder & Reagen 2015). 
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Table 1-1: Comparison of the sources available for remotely sensed imagery 

 NearMap Google Earth 
Vicmap Basemap - 

Aerial 

Minimum spatial 

resolution (m) 
0.055 – 0.075 0.15 - 15 0.15 – 0.22 

Frequency of 

update (temporal 

resolution) 

1 - 6 surveys a year1 Variable2 

Annually (metro areas)  

1 – 3 years (regional 

areas) 

Historical imagery 

accessible 
Limited Yes No 

Georeferenced Yes No No 

Coverage Metro areas3 Global Victoria 

Pricing Subscription Open access License service fee 

1 Higher frequency of surveys in metropolitan areas compared to regional areas 
2 Varies depending on satellite specifications  
3 Highest coverage in metropolitan areas, regional Victoria less likely to be captured 

A GIS approach to locating existing onsite wastewater systems may be limited depending on 

the spatial resolution (pixel size) of imagery or interferences from surrounding vegetation, 

buildings and shading that may make it difficult to discern treatment tank locations. 

Additionally, land application areas may only be assessed via remotely sensed imagery during 

periods of drought, whereby patches of grass appear ‘greener’ or ‘lush’ above Land 

Application Areas (LAAs) relative to surrounding areas. Various Victorian Councils have 

explored using GIS technologies to store spatial information of onsite wastewater system 

locations. Maroondah City Council (2017) is implementing a single database created by cross-

referencing both paper and electronic recording systems with onsite inspections to validate 

data. As a result, Maroondah Council are able to create a GIS layer to show all properties that 

that currently have an onsite wastewater system and indicate those properties on the 

Community Sewerage Program. Furthermore, Manningham Council (2019) have implemented 

hand-held GPS tools to capture exact location of installed septic system components with 

information stored in an electronic database as a GIS layer. 

1.5 Recommendations for an approach to data gaps 

Existing Standards and Codes provide limited guidance on addressing data gaps in septic 

tank location data. Some Councils have addressed data gaps in septic tank location data by 

field inspection of properties with no recorded septic tank location data, recording location data 

with hand-held GPS. 

Aerial imagery offers limited potential in identifying unrecorded onsite systems. Limitations of 

scale and resolution make identification of individual onsite systems challenging. Higher 

resolution imagery such as Nearmap offers some benefit with greater detail visible, but that is 

offset by both lesser coverage in regional areas and higher cost. Google Earth imagery offers 
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the benefit of historical data which can be of assistance in identifying system locations in dry 

seasons, has coverage of all areas and is freely available. Vicmap aerial imagery is relatively 

frequently updated and covers all of Victoria and is potentially available to Councils by licence 

agreement at modest cost. Neither Google Earth nor Vicmap imagery is georeferenced, but 

these images can be georeferenced to enable them to be brought into GIS. 

Whilst water quality monitoring has potential to identify the contribution of failing systems to 

catchment contaminant loads, it is most commonly used to track effluent from known systems. 

It is of less value in locating individual unknown onsite systems and implementation is 

relatively costly. 

GIS offers potential to both collate existing data on known septic tank locations and identify 

unknown systems. 

Comprehensive digital mapping of cadastral data is generally available. Water Authorities 

typically have extensive, if not comprehensive digital mapping of sewer systems and 

properties serviced by sewer. This enables all non-sewered properties to be identified. Council 

rates data and Water Authority sewer service charge data is typically available in digital form. 

Each of these data sets can potentially be integrated in GIS to yield maps of all properties 

without sewer service and with potential for onsite systems. Rates data identifies dwellings 

and other occupied properties which are likely to have onsite systems. 

Assumption that all mapped properties have an on-site system yields only a modest 

overestimation of the maximum number of onsite systems. Assumption that an onsite system 

is located at the centroid of the lot, which can readily be identified by GIS, provides a high 

degree of locational accuracy where exact system location is not known, particularly where 

lots are small, as is the case with a large proportion of residential lots. 

Accurate locational mapping of systems using GPS, as part of a Council inspection program, 

allows mapped data to be ground-truthed and the digital data set expanded. 

Councils are often limited by staffing and budgetary constraints and in some cases limited 

expertise bridging onsite wastewater and GIS. Some data is more readily available and 

accessible at State government level, whilst other data resides at Council level. Some 

interagency co-operation would be required to best progress a solution whereby State 

Government agency data could be made available to Councils to prepare the most 

comprehensive mapping of hitherto unidentified onsite systems. 

1.6 Summary of recommended GIS approach 

Where location of septic tanks is missing: 

• Bring digital mapping of cadastral data into GIS to show all mapped lots. 

• Bring mapping of sewered lots into GIS. 

• Determine all unsewered lots by difference. 

• Assume all unsewered lots have potential for onsite systems. 

• Bring digitized data on known onsite systems into GIS. 

• Determine all unsewered lots with missing septic tank data. 
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• Bring rates data into GIS to confirm all rateable properties (which are likely to have 

onsite wastewater systems). 

• Where possible, use aerial photography to identify all lots with buildings (with 

potential associated onsite wastewater systems). 

• Confirm existence of septic tank by review of aerial photography (offers limited 

potential due to scale and definition limitations). 

• If septic tank not identified, assume septic tank exists at centroid of lot. 

• Confirm existence of septic tank by site inspection and locate accurately using hand-

held GPS. 

1.7 Justification for a GIS approach 

• Literature search has not identified one clear methodology. Recommended approach 

combines facets of approaches identified across the limited literature available. 

• Makes best use of available technology. 

• Recognises limitations of scale and definition offered by aerial photography. 

• Is considered within capability of Councils and Government Agencies. 

• Is likely to be cost effective compared to field inspection of all lots. 
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Manningham City Council (2019). Domestic Wastewater Management Plan, December 2019.  
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Management. 
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2.0 Section 1b 

2.1 Introduction 

This report collates information relating to Section 1b of the brief. 

Tasks and deliverables for Section 1b are as follows: 

Section 1 – Alignment of model domestic wastewater management plan (DWMP) to risk 

management frameworks, including ISO 31000. 

Including: 

b. undertake a literature review to inform a formal technique to assess the 

consequence and likelihood of each onsite wastewater risk identified (see 

specific output in the table below). These techniques can be qualitative, semi-

quantitative, quantitative, or a combination thereof, based on the 

circumstances and the intended use. Criteria to determine/justify the 

consequence and likelihood of each domestic wastewater risk needs to be 

provided. 

 

Reporting requirements of Section 1b include: 

A section in the report that summarises and justifies a recommended standardised 

consequence and likelihood risk assessment - to inform high, moderate, low (scores) risk 

ratings to water quality/human health. 

Risk factors should include: 

• Number of septic systems in the population centre 

• Lot size (lot density) 

• Topography 

• Proximity to potable water reservoir/offtake/catchment 

• Soil type 

• Proximity to watercourse 

• Groundwater depth and quality 

• Proximity to flood plains (1% AEP) 

• Proximity to / density of groundwater bores 

• Weather conditions (rainfall) 
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2.2 Risk assessment in the Codes and Standard 

State and Territory codes of practice have been reviewed to inform the nature of risk 

assessment prescribed by these policy documents with respect to the identified risk factors 

listed above. These risk management approaches have been categorised as being either; 

quantitative, semi-quantitative or qualitative. 

 

For each State and Territory and for the Australian Standard, Table 1-2 describes the risk 

management approach taken, the factors upon which risk is assessed and notes whether a 

quantitative, semi-quantitative or qualitative approach has been taken. In addition, risk factors 

other than those on the list above, which have been considered in the various documents, are 

noted. 
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Table 1-2 Risk factors considered by the various codes and the Australian Standard 

 

 NSW NT QLD SA TAS VIC WA AS/NZS Standard 

On-Site 

Wastewater 

Management 

Codes of 

Practice and 

Supporting 

Documents 

Environmental & Health 

Protection Guidelines: 

On-site Sewage 

Management for Single 

Households 

(Department of Local 

Government, 1998) 

Designing and Installing 

On-Site Wastewater 

Systems (WaterNSW, 

2019) 

Code of Practice for 

Wastewater 

Management (Northern 

Territory Government, 

2020) 

Queensland Plumbing 

and Wastewater Code 

(Queensland 

Government, 2019) 

On-site Wastewater 

Systems Code (South 

Australia Health, 2013) 

Building Act (Tasmanian 

Government, 2016) 

Code of practice - onsite 

wastewater 

management , 

Publication 891.4 

(Environmental 

Protection Agency 

Victoria, 2016) 

Victorian Land 

Capability Assessment 

Framework (2nd edition 

2014) (Municipal 

Association of Victoria, 

Department of Primary 

Industries and 

Environment Protection 

Authority) 

Government Sewerage 

Policy (Government of 

Western Australia, 

2019) 

Guidance on Site-and-

Soil Evaluation for 

Onsite Sewage 

Management 

(Government of 

Western Australia, 

2019) 

AS/NZS 1547:2012 On-

site Domestic 

Wastewater 

Management 

(Standards Australia/ 

Standards New Zealand, 

2012) 

Risk 

Management 

Approach  

Risk factors categorised 

as a ‘minor’, ‘moderate’ 

or ‘major’ limitations to 

on-site sewage 

management systems  

Adopts AS/NZS 

1547:2012 framework  

Adopts AS/NZS 

1547:2012 framework 

Sets out specific 

requirements or adopts 

AS/NZS 1547:2012 

Adopts AS/NZS 

1547:2012 framework  

Code states best 

practice LCA will 

identify ‘high’, 

‘medium’, ‘low’ risk 

areas 

LCA Framework (2014) 

Risk factors categorised 

as the level of 

constraint ‘minor’, 

‘moderate’ or ‘major’  

to on-site sewage 

management systems 

Sets out specific 

requirements and 

adopts AS/NZS 

1547:2012 Site and Soil 

Assessment procedure 

Risk management based 

approach; based on 

identifying, analysing 

and evaluating risk to 

on-site sewage 

management systems 

Assigns a ‘low’ or ‘high’ 

risk to risk factors 

associated with setback 

distances (Table H2 

AS/NZS 1547:2012) 

Risk Factor Code of Practice Requirements 

Number of 

septic systems 

in population 

centre 

N/A N/A N/A N/A N/A N/A N/A N/A 

Lot size (lot 

density) 

Land area  

Minor = Area is 

available for LAA 

Major = Area is not 

available for LAA 

Property Size 

Small lots unfavourable 

for absorption systems 

More area is needed for 

mounds and irrigation 

systems 

Property Size 

Small lots unfavourable 

for absorption systems 

More area is needed for 

mounds and irrigation 

systems 

Land Area 

Adequate and suitable 

area for LAA 

Property Size 

Small lots unfavourable 

for absorption systems 

More area is needed for 

mounds and irrigation 

systems 

Land Area Available for 

LAA 

Minor = Area exceeds 

LAA. duplicate LAA and 

buffer distance 

requirements 

Minimum Lot Size 

Public drinking water 

source area zones = 1 - 

4ha. 

Sewage sensitive areas 

= 1ha 

Property Size 

Small lots unfavourable 

for absorption systems 

More area is needed for 

mounds and irrigation 

systems 
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 NSW NT QLD SA TAS VIC WA AS/NZS Standard 

On-Site 

Wastewater 

Management 

Codes of 

Practice and 

Supporting 

Documents 

Environmental & Health 

Protection Guidelines: 

On-site Sewage 

Management for Single 

Households 

(Department of Local 

Government, 1998) 

Designing and Installing 

On-Site Wastewater 

Systems (WaterNSW, 

2019) 

Code of Practice for 

Wastewater 

Management (Northern 

Territory Government, 

2020) 

Queensland Plumbing 

and Wastewater Code 

(Queensland 

Government, 2019) 

On-site Wastewater 

Systems Code (South 

Australia Health, 2013) 

Building Act (Tasmanian 

Government, 2016) 

Code of practice - onsite 

wastewater 

management, 

Publication 891.4 

(Environmental 

Protection Authority 

Victoria, 2016) 

Victorian Land 

Capability Assessment 

Framework (2nd edition 

2014) (Municipal 

Association of Victoria, 

Department of Primary 

Industries and 

Environment Protection 

Authority) 

Government Sewerage 

Policy (Government of 

Western Australia, 

2019) 

Guidance on Site-and-

Soil Evaluation for 

Onsite Sewage 

Management 

(Government of 

Western Australia, 

2019) 

AS/NZS 1547:2012 On-

site Domestic 

Wastewater 

Management 

(Standards Australia/ 

Standards New Zealand, 

2012) 

Risk 

Management 

Approach  

Risk factors categorised 

as a ‘minor’, ‘moderate’ 

or ‘major’ limitations to 

on-site sewage 

management systems  

Adopts AS/NZS 

1547:2012 framework  

Adopts AS/NZS 

1547:2012 framework 

Sets out specific 

requirements or adopts 

AS/NZS 1547:2012 

Adopts AS/NZS 

1547:2012 framework  

Code states best 

practice LCA will 

identify ‘high’, 

‘medium’, ‘low’ risk 

areas 

LCA Framework (2014) 

Risk factors categorised 

as the level of 

constraint ‘minor’, 

‘moderate’ or ‘major’ to 

on-site sewage 

management systems 

Sets out specific 

requirements and 

adopts AS/NZS 

1547:2012 Site and Soil 

Assessment procedure 

Risk management based 

approach; based on 

identifying, analysing 

and evaluating risk to 

on-site sewage 

management systems 

Assigns a ‘low’ or ‘high’ 

risk to risk factors 

associated with setback 

distances (Table H2 

AS/NZS 1547:2012) 

Risk Factor Code of Practice Requirements 

Number of 

septic systems 

in population 

centre 

N/A N/A N/A N/A N/A N/A N/A N/A 

Lot size (lot 

density) 

Land area  

Minor = Area is 

available for LAA 

Major = Area is not 

available for LAA 

Property Size 

Small lots unfavourable 

for absorption systems 

More area is needed for 

mounds and irrigation 

systems 

Property Size 

Small lots unfavourable 

for absorption systems 

More area is needed for 

mounds and irrigation 

systems 

Land Area 

Adequate and suitable 

area for LAA 

Property Size 

Small lots unfavourable 

for absorption systems 

More area is needed for 

mounds and irrigation 

systems 

Land Area Available for 

LAA 

Minor = Area exceeds 

LAA. duplicate LAA and 

buffer distance 

requirements 

Minimum Lot Size 

Public drinking water 

source area zones = 1 - 

4ha. 

Sewage sensitive areas 

= 1ha 

Property Size 

Small lots unfavourable 

for absorption systems 

More area is needed for 

mounds and irrigation 

systems 
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Moderate = Area meets 

LAA and buffer distance 

requirements 

Major = Insufficient 

area for LAA 

Urban/Industrial 

subdivision = 2,000m2 

Other areas = 1,000m2 

Topography 

(landform, 

exposure, 

slope)  

Landform 

Minor = hill crests, 

convex side slopes and 

plains 

Major = drainage plains 

and incised channels 

Landform 

Low risk = hill crests, 

convex side slopes and 

plains 

High risk = drainage 

plains and incised 

channels 

Landform 

Low risk = hill crests, 

convex side slopes and 

plains 

High risk = drainage 

plains and incised 

channels 

N/A 

Landform 

Low risk = hill crests, 

convex side slopes and 

plains 

High risk = drainage 

plains and incised 

channels 

Slope Form 

Minor = convex or 

divergent side-slopes 

Major = concave or 

convergent side-slopes  

Landform 

Low risk = hill crests, 

convex side slopes and 

plains 

High risk = drainage 

plains and incised 

channels  

Landform 

Low risk = hill crests, 

convex side slopes and 

plains 

High risk = drainage 

plains and incised 

channels  

Exposure 

Minor = high sun and 

wind 

Major = low sun and 

wind 

Exposure 

Assessment of sun and 

wind exposure 

Exposure 

Assessment of sun and 

wind exposure 

N/A 

Exposure 

Assessment of sun and 

wind exposure 

Exposure 

Minor = full sun and/or 

high wind or minimal 

shading 

Major = limited patches 

of light and little wind 

to heavily shaded  

Exposure 

Assessment of sun and 

wind exposure 

Exposure 

Assessment of sun and 

wind exposure 

Slope (%) 

Minor = 0 - 6 (surface 

irrigation), 0 - 10 (sub-

surface systems) 

Moderate = 6 - 12 

(surface irrigation), 10-

12 (sub-surface 

systems) 

Major = >12 (surface 

irrigation), >20 (sub-

surface systems) 

Slope (%) 

Low risk = 0 - 6 (surface 

effluent), 0 - 10 

(subsurface effluent) 

High risk = >10 (surface 

effluent), >30 

(subsurface effluent) 

Slope (%) 

Low risk = 0 - 6 (surface 

effluent), 0 - 10 

(subsurface effluent) 

High risk = >10 (surface 

effluent), >30 

(subsurface effluent) 

Land Slope 

LAA <= 20% for all 

systems  

Slope (%) 

Low risk = 0 - 6 (surface 

effluent), 0 - 10 

(subsurface effluent) 

High risk = >10 (surface 

effluent), >30 

(subsurface effluent) 

Slope gradient (%) 

Minor = <6 (absorption 

systems), <10 (irrigation 

systems  

Moderate = 6-15 

(absorption systems), 

10-30 (subsurface 

irrigation) 

Major = >10 (surface 

irrigation), <15 

(absorption systems), 

<30 (subsurface 

irrigation) 

Slope (%) 

Low risk = 0 - 6 (surface 

effluent), 0 - 10 

(subsurface effluent) 

High risk = >10 (surface 

effluent), >30 

(subsurface effluent) 

Slope (%) 

Low risk = 0 - 6 (surface 

effluent), 0 - 10 

(subsurface effluent) 

High risk = >10 (surface 

effluent), >30 

(subsurface effluent) 
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Proximity to 

potable water 

reservoir/ 

offtake/ 

catchment 

Environmentally 

sensitive areas 

Requirement of 

extended buffers for 

sensitive waterways is 

suggested for local 

policies 

Sensitive ecological 

systems 

200m to dam, reservoir 

for potable water 

supply (Primary 

treatment systems) 

100m to dam, reservoir 

for potable water 

supply (Secondary 

treatment systems) 

Sensitive ecological 

systems 

50m to dams (Primary 

treatment systems)  

 

30m to dams 

(Secondary treatment 

systems) 

Setback Distances 

50m to watercourses 

(including reservoirs) 

Sensitive ecological 

systems 

Proximity to potable 

water sources identified 

in risk assessment 

Setback Distances 

300m to dams, lakes, 

reservoirs for potable 

supply 

100m to waterways for 

potable supply  

Separation from water 

resources 

100m to potable supply 

reservoir 

Sensitive ecological 

systems 

Proximity to potable 

water sources included 

in risk assessment  

Soil type Soil permeability 

category 

Based on soil texture 

and follows categories 

set out in Table 5.2 

AS/NZS 1547:2012  

Soil Categories 

Based on soil texture 

Table 5.2 AS/NZS 

1547:2012 

Soil Categories 

Based on soil texture 

Table 5.2 AS/NZS 

1547:2012 

Soil permeability class 

Categorisation of soil 

permeability based on 

soil texture: ‘practically 

impermeable’, ‘poor 

soakage’ or ‘good 

soakage’ 

Soil Categories 

Based on soil texture 

Table 5.2 AS/NZS 

1547:2012 

Soil profile 

Including soil texture 

and/or soil permeability 

tests (follows Table 5.2 

AS/NZS 1547:2012 

categories) 

Soil permeability 

category 

Based on soil texture 

and follows categories 

set out in Table 5.2 

AS/NZS 1547:2012 

Soil Categories 

Based on soil texture 

Table 5.2 AS/NZS 

1547:2012 

Proximity to 

watercourse  

Buffer distance 

100m to permanent 

surface waters 

40m to other waters  

Setback Distances 

60m to surface waters 

(Primary treatment 

systems)  

20m to surface waters 

(Secondary treatment 

systems) 

Setback Distances 

50m to watercourses 

(Primary treatment 

systems)  

30m to watercourses 

(Secondary treatment 

systems) 

Distance setback 

50m to watercourses 

Setback Distances 

≥100m; or  

15m plus 7m/2m for 

every degree of average 

downslope gradient 

(primary/secondary 

treatment systems)  

 

Setback Distances 

60m to waterways 

(primary treatment 

systems) 

30m to waterways 

(secondary treatment 

systems) 

Separation from water 

resources 

100m to waterways or 

significant wetlands 

Setback Distances 

15 - 100m to surface 

waters 

Groundwater 

depth and 

quality 

Depth to water table 

Measured from surface 

to water table: 

Minor = >1.0m 

(irrigation) >1.50m 

(absorption systems) 

Major = <0.5m 

(irrigation systems) 

<1.0m (absorption 

systems)  

Groundwater depth 

>1.2m from surface to 

water table 

Groundwater depth 

>1.2m from surface to 

water table 

Water table 

>1.2m from surface to 

water table 

Groundwater depth 

>1.5m from surface to 

water table (primary 

treatment systems) 

>0.6m from surface to 

water table (secondary 

treatment systems) 

Setback Distance 

1.5m from surface to 

water table 

Separation from 

groundwater 

Measured from 

discharge point to water 

table: 

2m in potable supply 

areas 

1.5m in sewage 

sensitive areas 

0.6 - 1.5m in all other 

areas  

Groundwater depth 

>1.2m from surface to 

water table 

Proximity to 

flood plains  

(1% AEP) 

Flood potential 

Minor = LAA above 1 in 

20 year flood contour 

Flood Potential 

Low risk = above 1 in 20 

year flood contour 

Flood Potential 

Low risk = above 1 in 20 

year flood contour 

Flooding 

Site above 1 in 10 year 

flood level 

Flood Potential 

Low risk = above 1 in 20 

year flood contour 

Flood Potential 

LAA above 1% and 5% 

AEP elevation contour 

Separation from water 

resources 

Flood Potential 

Low risk = above 1 in 20 

year flood contour 
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Major = LAA below 1 in 

20 year flood contour  

High risk = below 1 in 20 

year flood contour 

High risk = below 1 in 20 

year flood contour 

High risk = below 1 in 20 

year flood contour 

Location of nearby 

floodways identified 

Onsite Sewage 

Management System 

above 10% AEP rainfall 

event 

High risk = below 1 in 20 

year flood contour 

Proximity to / 

density of 

groundwater 

bores 

Buffer distance 

250m to domestic 

groundwater wells 

Setback Distances 

100m to domestic 

supply bore (primary 

treatment systems)  

50m to domestic supply 

bore (secondary 

treatment systems) 

Setback Distances 

50m to bores (Primary 

treatment systems)  

30m to bores 

(Secondary treatment 

systems) 

Distance setback 

50m to wells or bores 

Setback Distances 

≥50m to bore, well or 

similar supply 

Setback Distances 

20m to groundwater 

bores 

(50m for low 

permeability category 

soils) 

Separation from water 

resources 

100m to potable supply 

bores 

30m to private potable 

supply bores 

Setback Distances 

15 - 50m to bores and 

wells 

Weather 

conditions 

(rainfall) 

Climate 

Water balance 

modelling based on 

historical precipitation 

and evaporation data 

Climate 

Water balance 

modelling  based on 

historical precipitation 

and evaporation data 

Climate 

Water balance 

modelling  based on 

historical precipitation 

and evaporation data 

Rainfall & Evaporation 

Inclusion of climate data 

and how it may affect 

the performance of the 

wastewater system 

Climate 

Water balance 

modelling  based on 

historical precipitation 

and evaporation data 

Climate 

Water balance 

modelling  based on 

historical precipitation 

and evaporation data 

Climate 

Water balance 

modelling  based on 

historical precipitation 

and evaporation data 

Climate 

Water balance 

modelling  based on 

historical precipitation 

and evaporation data 

Risk Factors 

Not listed 

Run-on and up-slope 

seepage 

 

Erosion potential  

 

Site drainage  

 

Fill 

 

Rock and rock outcrops 

 

Geology / regolith 

 

Aspect 

Location of buildings 

and services 

 

Erosion 

 

Underlying geology  

 

Rock outcrops 

 

Presence of fill 

 

Vegetation 

 

Drainage 

Location of buildings 

and services 

 

Erosion 

 

Underlying geology 

 

Rock outcrops 

 

Presence of fill 

 

Vegetation 

 

Drainage 

Bedrock 

 

Location of existing 

development 

 

Land Use 

 

Availability of water  

Location of buildings 

and services 

 

Erosion 

 

Underlying geology  

Rock outcrops 

 

Presence of fill 

 

Vegetation 

 

Drainage 

Location of other 

utilities (electricity, gas 

etc.) 

 

Bedrock 

 

Stormwater run-on and 

runoff 

 

Landslip and erosion 

potential 

 

Vegetation cover 

 

Location of other onsite 

buildings 

 

Fill 

 

 Location of buildings 

and services 

 

Erosion 

 

Underlying geology 

 

Rock outcrops 

 

Presence of fill 

 

Vegetation 

 

Drainage 
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  Rock outcrops 

 

Aspect 

Table Legend Quantitative  Semi-Quantitative  Qualitative  Risk factor not listed     
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2.3 Commentary on risk assessment in the Codes and Standard 

In reviewing and comparing the various Codes and Standard we note the following: 

• The majority of the recommended risk assessments were quantitative, with the exception of 

the risk factors of lot size, landform and exposure, which were more commonly assessed 

qualitatively. 

• Quantitative approaches varied somewhat between State and Territory codes. For example, 

setback distances to groundwater bores varied between 15m - 250m across all codes of 

practice. 

• Risk assessment of climatic conditions (rainfall and evaporation) is undertaken by means of 

water balance modelling based on historical precipitation and evaporation data for all codes 

of practice with the exception of South Australia’s On-Site Wastewater Systems Code (2013) 

which requires the inclusion of climate data to state how it will affect performance of the 

proposed onsite wastewater system. 

• The risk factor ‘number of septic systems in population centre’ was not included in any State 

and Territory codes of practices. It is, however, considered by some Councils in their 

Domestic Wastewater Management Plans. 

• The only Code to not assess ‘topography’ was South Australia’s On-Site Wastewater 

Systems Code (2013) which only prescribed the analysis of slope. The remaining Codes 

involved an assessment of slope, in addition to exposure and landform type to assess 

topography. 

• The focus of the assessment of risk to groundwater across all Codes is on depth to 

groundwater rather than quality of groundwater or its usage. 

• Amongst risk factors less commonly considered are erosion, geology/ rock outcrop, bedrock, 

aspect, location of other onsite buildings/services, fill and site drainage. 

 

2.4 Means by which risk is assessed in the Codes and Standard 

Risk factors that are assessed by quantitative means across all Codes include: 

• Topography: slope 

• Proximity to watercourse 

• Groundwater depth and quality 

• Proximity to flood plains (1% AEP) 

• Proximity to / density of groundwater bores 

• Weather conditions (Rainfall) 

 

Risk factors that that are assessed by a qualitative approach across all Codes include: 

• Landform: landform and exposure. 

 

Risk Factors that are assessed by varied approaches across the Codes include: 

• Lot size (lot density): WA and VIC Codes take a quantitative approach, NSW and SA semi-

quantitative, and TAS, NT and QLD take a qualitative approach. 

• Proximity to potable water reservoir/offtake/catchment: a semi-quantitative approach is taken 

in NSW, NT, QLD, TAS, as specific setback distances are not listed. 

• Soil type: SA is the only code to adopt a semi-quantitative approach by categorising soil 

textures as; ‘practically impermeable’, ‘poor soakage’ or ‘good soakage’. 
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Thus, whilst some factors are considered by all Codes, others are considered less widely. Some 

factors lend themselves more readily to quantitative assessment whilst others are more readily 

assessed in a semi-quantitative or qualitative manner. Similarly, the consequence and likelihood of 

each wastewater risk may be assessed in a quantitative, semi-quantitative or qualitative manner. 

 

To address this variability in readiness of assessment most codes identify broad categories of minor, 

moderate and major, or low, medium and high risk posed by the various risk factors, then assign the 

risk to one of the categories based on a quantitative, semi-quantitative or qualitative assessment 

depending on the nature of the risk factor and the extent to which it can be readily quantified. 

 

State and Territory codes of practice inform individual Councils in developing their on-site 

wastewater management plans and therefore the resulting risk assessment approach is not 

standardised across Local Government Areas (LGAs) within each State and Territory. 

 

2.5 Standardised approaches to risk assessment 

One example of a standardised risk assessment procedure being employed is evident in the Sydney 

Water Drinking Water catchment, NSW, with their implementation of the Wastewater Effluent Model 

(WEM) as part of the Neutral or Beneficial Effect (NorBE) on water quality tool. The State 

Environmental Planning Policy (SEPP) (Sydney Drinking Water Catchment 2011) requires all 

development in the Sydney Drinking Water Catchment to have a neutral or beneficial effect on water 

quality (WaterNSW, 2015). As the Sydney Drinking Water Catchment spans across fifteen LGAs, 

the NorBE tool was implemented as a response to the need to standardise the Development 

Application (DA) process by incorporating on-site wastewater system risk assessment across 

multiple LGAs. The web-based software is accessible to local Councils, consultants and individuals, 

and helps alleviate issues around Councils lacking the resources, technical expertise or access to 

tools and models to undertake NorBE assessments (Kniha & Greene, 2015). 

 

The Wastewater Effluent Model (WEM) predicts the extent of an effluent plume from an on-site 

effluent disposal system and allows a visual interpretation and assessment of the potential impact of 

a development on water quality. As part of the NorBE tool, the user is prompted to enter information 

such as development type, effluent volumes, proposed wastewater and disposal system types and 

sizes, soils data and estimated risk into the web-interface. The proposed EMA site is specified on 

aerial imagery, which generates system GIS data for that site and its possible suitability as a location 

for the EMA. Furthermore, errors and system constraints are identified by the tool, allowing the WEM 

to be used as a design tool, and ensuring consistency with Australian Standard 1547:2012 (Kniha & 

Greene, 2015). 

 

A small number of coastal NSW Councils have adopted Development Assessment Frameworks 

(DAFs). For example, the MidCoast Council (2020) DAF specifies the minimum requirements and 

acceptable solutions for proposed on-site sewage management systems within the MidCoast 

Council LGA. The minimum requirements vary depending on whether an allotment is classified as 

Low, Medium or High Hazard and varies between single lots and subdivisions. Derivation of the final 

On-site Sewage Management Hazard Classes involved comprehensive analysis of a range of 

individual parameters that typically influence the sustainability of on-site systems. Hazard classes 

represent a relative assessment of the likelihood and consequence associated with a particular 

condition. The spatial information used to inform hazard spatial mapping included soil landscape 

mapping (and associated soil hazards), climate hazards (derived from soil parameters and monthly 
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rainfall data), and slope hazards (derived from digital elevation models (DEMs)). These initial 

hazards were then adjusted based on a proximity hazard layer, representing areas within a specified 

proximity to sensitive receptors. This approach sets out a standardised risk-assessment approach 

within the confines of the MidCoast LGA to inform low, medium or high risk requirements to mitigate 

water quality and human health risks. 

 

This approach builds on earlier successful application of hazard assessment using GIS in the NSW 

Government OSRAS model that was developed but not released, the subsequent Decentralised 

Sewer Model developed jointly by WBM and Whitehead & Associates and the application of hazard 

mapping to inform risk assessment for wastewater planning in various Councils in NSW, Tasmania 

and Victoria. Such approaches have been progressively refined and applied in a number of Domestic 

Wastewater Management Plans (DWMPs) for Victorian Councils including Baw Baw, Macedon 

Ranges, Moorabool, Corangamite and most recently Colac-Otway and in a number of catchment 

scale studies for Victorian Water Authorities. 

 

Further detail on risk based approaches is provided in Section 3.0 with examples including OSRAS 

and DWMPs prepared for Mansfield Shire Council and Baw Baw Shire Council. 

 

2.6 Recommendations for a risk based approach 

The complications of including a large number of risk factors and in particular those that cannot be 

assessed in a quantitative manner have made some risk frameworks unwieldy and subject to widely 

varying interpretation. This then becomes problematic for regulators who are often left to deal with 

contentious matters which are difficult to resolve. 

 

Our preference is for a standardised consequence and likelihood risk assessment which informs low, 

moderate and high (scores) or risk ratings to environmental (water) quality and human health and 

which represent minor, moderate and major limitations to onsite sewage management systems. 

Such an approach relies on a relatively small number of quantifiable risk factors where both 

assessors/designers and regulators can utilise accepted and published data or quantifiable field 

derived (site) data on which to base their design and assessment. 

 

High, moderate and low ratings are described as having minor, moderate and major limitations to 

onsite sewage management systems as follows: 

High: Constraints are present at a high level and this substantially restricts opportunities for 

sustainable onsite wastewater management. Traditional systems (i.e. septic tanks and trenches) are 

‘typically’ not appropriate and a detailed site and soil evaluation would be required to determine if 

they are supported. Otherwise, specialised, advanced treatment and land application systems may 

be required to overcome the constraint. 

Moderate: Constraints are present at a moderate level and this limits the range of onsite wastewater 

management options that are appropriate for the site. A detailed site and soil evaluation is required 

to identify the most appropriate onsite wastewater management system and mitigation measures to 

be employed. 
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Low: Constraints are present at a low level and are unlikely to substantially limit opportunities for 

onsite wastewater management. In most cases appropriately designed, sized and managed 

conventional systems will be appropriate. 

Risk factors of lot size (density), topography, soil type, proximity to potable 

water/reservoir/catchment, proximity to flood plain, proximity to watercourses and bores, and climate 

could be quantitatively assessed in a GIS-based hazard class map analysis that categorises risks 

into low, moderate and high classes. 

 

Risk factors are indicated as quantitative, semi-quantitative or qualitative by colour coding in Table 

1-2. 

Risk factors are classified as quantitative where quantitative data is available to describe them, i.e. 

lot size m2, slope %, soil (rating based on hydraulic conductivity mm/day and depth m) and proximity 

to sensitive water body (m). 

Risk factors are classified as semi-quantitative when described as near/far, steep/gentle, 

shallow/deep etc. 

Risk factors are classified as qualitative when they are described by subjective means; good, fair, 

poor. 

Sensitivity analysis that incorporates risk weightings can be applied to identified risk factor 

parameters. 

 

Criteria to determine or justify the consequence and likelihood of each domestic wastewater risk are 

defined for clarity and consistency. 

Consequence describes the outcome of an event. 

Likelihood refers to the chance of something happening, whether defined, measured or determined 

objectively or subjectively, qualitatively or quantitatively, and described using general terms or 

mathematically (AS ISO31000 Standards Australia, 2018). 

As most codes and guidelines reviewed predate the ISO 31000 document, our literature search has 

not revealed approaches to risk assessment described in the same terminology. AS/NZS1547:2012 

takes the closest approach by identifying site features (risk factors) in Table R1 and recommending 

they be reviewed in terms of constraint scales (levels of constraint) on a scale from Lower to Higher 

in Table R2. This could form a basis on which a risk assessment methodology more closely aligned 

to ISO 31000 could be developed. 

 

Standardised geographic hazard classes can then be used to inform the requirements for site and 

soil assessment / Land Capability Assessment and management practices such as inspection 

frequency, and these can align with the relevant State Code and Australian Standards. 

2.7 Recommended approach to risk assessment  

• Lot size, slope, soil and proximity to sensitive water body can all be mapped and described 

in a quantitative manner. 

• These risk factors are used to apply a sensitivity (risk) rating to individual lots. 
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• Climate data (rainfall and evaporation) is also quantitative and is used to size individual 

systems, either as minimum acceptable sizes or individually sized by water balance. 

2.8 Justification for risk assessment approach  

• Relies on quantitative data. 

• All risk factors can be mapped. 

• Sensitivity (risk) ratings can be calculated automatically. 

• Avoids reliance on subjectivity and non-quantifiable factors. 
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3.0 Section 1c 

3.1 Introduction 

This report collates information relating to Section 1c of the brief. 

Tasks and deliverables for Section 1c are as follows: 

Section 1 – Alignment of model domestic wastewater management plan (DWMP) to risk 

management frameworks, including ISO 31000. 

Including: 

c. undertake a literature review to unearth documented domestic wastewater risk 

treatment and evaluation plans and identify a summary of domestic wastewater risk 

treatment options. 

 

Reporting requirements of Section 1c include: 

A section in the report providing information on any hierarchy of controls used for wastewater 

management that includes administrative controls, engineering controls, elimination, and substitution 

of the identified hazards. 

The section in the report also needs to provide a summary of domestic wastewater risk treatment 

options and where possible a statement on the options effectiveness. We are particularly interested 

to see if there is any literature that provides a matrix of effective, partially effective, ineffective against 

the risk treatment options. 

3.2 Documented wastewater risk treatment and evaluation plans 

Here we report on a number of case studies of wastewater risk treatment and evaluation plans. A 

number of these also incorporate cumulative risk assessment and as a consequence relate to the 

requirements of Section 1d. 

3.3 On-site Sewage Risk Assessment System (OSRAS) 

The On-site Sewage Risk Assessment System (OSRAS) developed by NSW Department of Local 

Government. OSRAS is a GIS-based information management methodology developed to assess 

individual system contribution to the cumulative risk of sewage pollution of sensitive receptors. The 

methodology assesses system type, landscape location, climatic environment, maintenance 

frequency, management misbehaviour, hydraulic loading and catchment configuration. The 

integration of spatial landscape and infrastructure data coupled with stand-alone particle tracking 

software informed by digital terrain models was used to evaluate effluent flow paths and relative 

impacts on nominated receptors (Chapman et al., 2004). 

 

Stage 1 of OSRAS was developed by Kinhill Pty Ltd and Stage 2, jointly by WBM and Whitehead & 

Associates. OSRAS was peer reviewed by various NSW Government departments. 

 

mailto:mail@whiteheadenvironmental.com.au
http://www.whiteheadenvironmental.com.au/


 

 

 

 

32 
 

197 Main Road Cardiff NSW 2285 Australia Telephone + 61 2 4954 4996 

Email mail@whiteheadenvironmental.com.au  Website www.whiteheadenvironmental.com.au 
 

 

3.4 NorBE Tool 

The Neutral or Beneficial Effect (NorBE) Assessment Guideline (WaterNSW, 2015) includes use of 

the Wastewater Effluent Model (WEM) which provides a GIS assessment of whether or not a 

proposal will have a neutral or beneficial effect on water quality. As the WEM predicts the extent of 

an effluent plume from an on-site effluent disposal system, in the case of an effluent plume being 

predicted to leave the site, or reach a watercourse, waterbody or drainage depression, the proposal 

fails to satisfy the requirements of the Development Application (DA) requirements for the Sydney 

Drinking Water Catchment. 

 

The model on which the WEM is based was developed by Martens & Associates and peer reviewed 

by Whitehead & Associates. Implementation and ground-truthing of the model was undertaken by 

Whitehead & Associates. 

 

The effectiveness and performance of this approach has been evaluated from a resource 

perspective, with the implementation of the tool reducing the number of Development Applications 

being forwarded by Councils to WaterNSW for review and concurrence, resulting in reduced 

assessment times and costs for proponents, consultants, Councils and the Sydney Catchment 

Authority (now WaterNSW). 

3.5 MidCoast Council Development Assessment Framework 

The MidCoast Council Development Assessment Framework (DAF) (2020) assigned low, medium 

or high risk categories to areas within the MidCoast Council LGA based on hazard class GIS 

mapping. The MidCoast DAF (2020) sets out the minimum requirements and acceptable solutions 

for on-site sewage management systems. These requirements vary depending on the hazard class 

category that a proposed on-site sewage management site falls under and the nature of the 

development (i.e. single lot or subdivision). For applications that do not meet minimum standards as 

outlined in the DAF, there may be a requirement to complete an Off-site Impact Assessment (OSIA) 

or Cumulative Impact Assessment (CIA) depending on the type of development. 

 

Effectiveness: Hazard maps were subjected to field ground-truthing at thirteen sites involving visual 

checking of each site against initial criteria employed in hazard class analysis. The result of the field 

study found no significant discrepancies. 

 

The MidCoast Council DAF was developed by DWC but has not been peer reviewed. 

3.6 Mansfield Shire Council Domestic Wastewater Management Plan 

Mansfield Shire Council (2014) DWMP is based on a comprehensive risk analysis methodology 

adopting four stages of a GIS-based risk analysis. Risk assessments were carried out on a 

municipality-wide scale, a minor catchment scale and a sub-catchment scale using GIS layers of soil 

type, elevation (slope), water supply catchment boundaries, existing dwellings outside sewered 

areas and on-site wastewater location and approvals from Council records. Varying risk factors 

identified at each stage were categorised as low, medium or high. At each stage risk categories were 

assigned a risk weighting (low = 1; medium = 2; high = 3) and overall risk scores were assessed via 

summing individual risk weightings. Each stage accounted for the differing levels of importance 

associated with risk factors by assigning certain risk factors with a weighting (or multiplication) factor. 

That is, in stage 1 risk factors included soil type, slope and proximity to potable water source, the 

latter of which was rated twice as important and so the risk weighting was multiplied by two. 
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Furthermore, the final stage 4 risk assessment employs the ‘Edis algorithm’ which weights risk 

factors according to their potential impact on a potable water catchment. This model differs from 

most other risk assessment models in that it applies a subjective weighting to otherwise quantifiable 

risk elements. 

 

The Mansfield Shire Council DWMP was developed by Rob Edis and Larry White and peer reviewed 

by Dr Robert van de Graaff and Paul Williams. 

3.7 Baw Baw Shire Council Domestic Wastewater Management Plan 

Baw Baw Shire Council DWMP Operational Document (2016) prescribes a 4-stage risk assessment 

framework (RAF) to onsite wastewater management. The first stage involves data collection of 

relevant background information such as legislation, planning controls and regulatory documents. 

The following stage 2 involves a data analysis component whereby individual constraint and 

informative maps for parameters that significantly impact on the degree of sensitivity of any given lot 

for sustainable domestic water management are developed. Stage 3 incorporates a domestic 

wastewater management sensitivity analysis via a weighted analysis of individual constraints to 

determine a final consolidated sensitivity of unsewered lots within the Shire. The final stage 4 

includes a land capability assessment to be undertaken in accordance with the final sensitivity rating 

to determine the level of information required. 

 

The Baw Baw Shire DWMP was initially developed by Whitehead & Associates and subsequently 

updated by DWC. 

3.8 Domestic Wastewater Risk Treatment Option Effectiveness 

AS ISO 31000:2018 defines the purpose of risk treatment is to select and implement options for 

addressing risk. Selection of the most appropriate risk treatment option(s) involves balancing the 

potential benefits derived in relation to the achievement of the objectives against cost, effort and 

disadvantages of implementation. Risk treatment options as outlined by AS ISO 31000:2018 are: 

• avoiding the risk by deciding not to start or continue with the activity that gives rise to the 

risk; 

• taking or increasing the risk in order to pursue an opportunity; 

• removing the risk source; 

• changing the likelihood; 

• changing the consequence; 

• sharing the risk (e.g. through contracts, buying insurance); and 

• retaining the risk by informed decision. 

AS ISO 31000:2018 stipulates that monitoring and review need to be an integral part of the risk 

treatment implementation to give assurance that the different forms of treatment become and remain 

effective. One way of quantifying effectiveness of varying risk treatment options would be to inspect 

onsite wastewater systems identified as ‘high risk’ in risk identification and analysis stages to 

determine system performance in response to treatment options applied. Therefore, the assessment 

of effectiveness around implemented risk treatment options (as outlined, for example, in Section 2.0 

of this report) is limited by the challenges of time and budgetary restraints Councils face. 
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3.9 Hierarchy of Controls 

Hierarchy of Controls (Figure 1) refers to a step-by-step system for eliminating or minimising hazards 

typically used to promote safe work practices. The hierarchy ranks elimination, substitution, 

engineering controls and administrative controls in order of decreasing effectiveness against risk 

management. 

 

. 
Figure 1 Hierarchy of Controls 

(Image Source: National Institute for Occupational Safety and Health) 

 

While current State and Territory codes of practice for onsite wastewater management do not make 

specific mention of a hierarchy of controls to onsite wastewater management, they do highlight 

various elimination, substitution, engineering and administrative controls integrated throughout 

recommended risk management procedures. 

 

Elimination controls would involve an assessment of sewer connection capability for new onsite 

wastewater system proposal to completely eliminate the risks associated with onsite wastewater 

management. Various Australian wastewater codes of practice include elimination controls, for 

example, Western Australia’s Government Sewerage Policy 2019 states in cases where the 

minimum site requirements for onsite sewerage system cannot be reasonably met; there is a 

requirement to connect to a reticulated sewage system. NSW DLG (1998) Environmental Protection 

& Health Guidelines recommends including an assessment of the practicality of providing centralised 

sewage systems where reticulated water exists or can be supplied, or where there are major 

limitations to on-site management as part of a preliminary desktop study. The Australian / New 

Zealand Standard AS/NZS 1547:2012 provides guidance for planners, surveyors or land developers 

to incorporate assessments of the risk to public health and environment, and the costs and benefits 

of onsite versus reticulated wastewater options. 

 

Engineering controls typically involve conservative design and construction practices to mitigate 

typical site or soil constraints that have been recognised in the risk identification stage as posing a 

high risk to sustainable onsite wastewater management. The AS/NZS 1547:2012 Table K2 identifies 

common site-and-soil constraints and provides guidance on appropriate land application systems 

that are most suited. Also indicated are design modifications, installation practices, or system 

management that may be used to modify the chosen system. Furthermore, examples of mitigation 
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measures are outlined as an optional step in the Victorian Land Capability Assessment Framework 

(2014), to include terracing for steep slopes, importation of topsoil fill to increase soil quality and 

depth, application of gypsum or lime to improve soil condition and so on. 

 

Administrative controls are those that arise from policy or procedural designs that lessen the threat 

of a hazard. Wastewater administrative controls would be informed by Council Domestic Wastewater 

Management Plans that provide guidance for the design of onsite wastewater systems. The AS/NZS 

1547:2012 lists successful administration and management procedures in Section 7.1. 

 

The following Table 1-3 lists risk treatment controls or options and their effectiveness. 

Table 1-3: Risk treatment controls and their effectiveness 

Risk treatment control Example Effectiveness 

Elimination Connection of a site 

previously serviced by an 

onsite wastewater 

management system to the 

sewer. 

Very largely effective in areas 

where existing or new sewer 

schemes are available. 

Substitution Upgrading of primary 

treatment system (septic tank 

and trenches) to secondary 

treatment system and 

subsurface irrigation 

Largely effective where space 

permits. 

Engineering Controls Conservative design and 

construction practices to 

mitigate identified site or soil 

constraints. 

Largely effective where a 

systematic approach e.g. 

AS/NZS1547:2012 or Victorian 

Land Capability Assessment 

Framework is followed. 

Administrative Controls Policy or procedural designs 

that lessen the threat of a 

hazard, for example 

implementation of a Domestic 

Wastewater Management 

Plan. 

Largely effective where 

consistently and rigorously 

implemented by regulatory 

agencies. 

Personal Protective 

Equipment 

Wearing protective rubber 

gloves when servicing and 

maintaining an onsite system. 

Largely effective in reducing 

health risks amongst industry 

workers. Has no significant 

bearing on reduction of 

environmental risk. 
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The literature we have reviewed does not reveal any such integrated risk treatment process. There 

is occasional reference to individual risk treatment measures, which we have outlined, but it appears 

a matrix of measures with description of their effectiveness is yet to be developed. 
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4.0 Section 1d 

4.1 Introduction 

This report collates information relating to Section 1d of the brief. 

Tasks and deliverables for Section 1d are as follows: 

Section 1 – Alignment of model domestic wastewater management plan (DWMP) to risk 

management frameworks, including ISO 31000. 

Including: 

d. Identifying and documenting cases where entities have completed assessments to 

determine the cumulative risks from domestic wastewater management systems. 

 

Reporting requirements of Section 1d include: 

A section in the report that summarises the literature where assessments have been used to 

determine the cumulative risks from domestic wastewater management systems. 

The above assessment will also include a review of guidance released by other States and 

Territories on the development of their DWMPs or their equivalent and how they have aligned to risk 

management frameworks, including ISO 31000. For example, Port Macquarie-Hastings Council has 

adopted a risk rating structure for onsite sewage management systems based on the Environment 

& Health Protection Guidelines published by the NSW Office of Local Government. 

4.2 Cumulative risk in domestic wastewater management systems 

Here we report on frameworks which incorporate the assessment of cumulative risks from domestic 

wastewater management systems. 

4.2.1 MidCoast Council DAF Technical Manual 

MidCoast Council DAF Technical Manual presents a case study of a Greenfield Unsewered 

Development. 

A cumulative impact model was analysed in conjunction with 4,000m2 minimum lot size to make a 

‘most limiting’ determination for useable land for unsewered development. The reason for this 

4,000m2 minimum lot size is due to the ability to fit a sustainable OSSM system within the allotment 

whilst also allowing for development. From this modelling, cumulative risks from domestic OSSM 

were informed. 

The Greater Taree area (TGT) formed the conclusion that significant risk from cumulative impacts 

would be unlikely from OSSM systems if: 

• land application areas (LAAs) were designed and sized on design loading rates (DLRs) as 

in AS/NZS1547:2012; 

• at least 2,500m2 of useable land was available in each lot; and 

• standard setback distances are achieved for all sites. 
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The Great Lakes area (TGL) formed the same conclusion with the parameters, but with at least 

7,000m2 of useable land available. 

It was then concluded that a minimum useable land of 4,000m2 and 7,000m2 for TGT and  

TGL respectively was needed to enable the construction and design of a robust OSSM system with 

a high level of protection with respect to cumulative impacts on human health and the environment. 

If this could not be met, higher levels of OSSM assessment and design were required. 

MidCoast Council DAF Technical Manual also considered Existing Villages. 

TGT areas of Johns River, Krambach and Mount George were also evaluated under the cumulative 

impact model to assess the contribution of OSSM systems to catchment nutrient loads to local 

waters. This suggested that local and off-site pathogen transport risks were likely to be significant 

due to small lot sizes and undersized LAAs. 

Johns River assessment showed that OSSM systems resulted in negligible nutrient export but had 

moderate to high health risks within the village due to surcharging LAAs and low to moderate health 

risks in local waters. Krambach also had negligible nutrient export from OSSM systems, but proved 

a high health risk within the village and moderate health risk to local waters. Mount George 

demonstrated negligible nutrient export, moderate to high health risk within the village and low health 

risks to the local waters. 

TGL areas of North Arm Cove, Allworth and Pindimar were also evaluated under the cumulative 

impact model to assess the contribution of OSSM systems to catchment nutrient loads to local 

waters. This also proposed that local and off-site pathogen transport risks were likely to be significant 

due to small lot sizes and undersized LAAs. 

The North Arm Cove assessment showed that OSSM systems resulted in negligible nitrogen export, 

but were likely to be significant contributors to phosphorus export. The area has high health risks 

within the village due to surcharging LAAs and low to moderate health risks in local waters. Allworth 

had negligible nutrient export from OSSM systems, but proved a high health risk within the village 

and low to moderate health risk to local waters. Pindimar demonstrated negligible nutrient export, 

low to moderate health risk within the village and low to moderate health risks to the local waters. 

4.2.2 Dungog DAF Technical Manual 

Using GIS software analysis, Dungog Council has been able to undertake a land capability 

assessment for unsewered lots. This was done by assigning risks to lots due to a base hazard level, 

and an adjustment of base hazard level based on its proximity to and sensitivity of receiving 

environments. 

The base hazard level is derived from soil, slope and climate as they are the dominant constraints 

to OSSM. They are applied to areas using spatial layers of; soil landscape hazard, climate hazard 

and slope hazard. 

Soil landscape hazard is derived from existing soil landscape mapping and their associated 

characteristics. This hazard map encapsulates a range of soil characteristics relevant to OSSM and 

is a broad scale parameter that provides a general guide to soil constraints likely to be present. 
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Climate hazard (soil moisture) is derived from the soil parameters and monthly rainfall data. This risk 

mapping was developed to show the degree that climate limits or enhances land application of 

effluent. This is classified on the number of average climate months where soil moisture exceeds 

field capacity, representing times of deep drainage or surface surcharge of effluent in land application 

areas. Slope hazard is derived from digital elevation models (DEMs). Areas with a slope of 10% or 

less are assigned low hazard, 10 to 15% medium, 15 to 30% high hazard and more than 30% very 

high hazard. These spatial layers are then combined to form a land capability map. 

The land capability map is then paired with Dungog Council cadastral boundaries. Cadastral 

boundaries are assigned a hazard class number based on area, dependent on the lot being single 

or multiple. Single lot hazard classes are as follows; more than 4,000m2 is average land capability 

hazard class number; 2,000m2 to 4,000m2 is greater of 3 and the average land capability hazard 

class; and less than 2,000m2 is very high hazard regardless of land capability. Multiple lot hazard 

classes are as follows; more then 8,000m2 is average land capability hazard class number; 4,000m2 

to 8,000m2 is greater of 3 and the average land capability hazard class; and less than 4,000m2 is 

very high hazard regardless of land capability. 

All of the risks above are combined to formulate a land capability hazard map for both single and 

multiple lots. 

4.2.3 Baw Baw Shire DWMP: Technical Document 

This technical document forms a Risk Assessment Framework (RAF) to provide council with a tool 

to prioritise future development, and implement monitoring and upgrading of OSSM systems by 

displaying regions with higher risk profiles. The four-stage process is as follows: 

1. Data collection: background information (Council policies, legislation/planning controls, 

historical data, stakeholder consultation), legislation/regulatory/planning controls, data 

collection (soils data, climate etc.) and pre-processing; 

2. Data analysis: development of individual constraints and informative maps with parameters 

that impacts degree of sensitivity of lots; 

3. OSSM sensitivity analysis: weighted analysis of individual constraints to determine the 

sensitivity of lots; and 

4. Land capability assessment (LCA): applying sensitivity rating to determine level of 

information necessary as a part of the LCA. 

This RAF can be furthered to assess the cumulative risk of areas of concern (AOC): 

• Delineate AOC e.g. town, catchment; 

• Confirm OSSM system sensitivity/density in AOC; 

• Confirm OSSM system characteristics for AOC; 

• Quantify cumulative risk for each lot in AOC; 

• Overall risk profile for AOC.  
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4.2.4 On-site Sewage Risk Assessment System (OSRAS) 

The On-Site Sewage Risk Assessment System (OSRAS) was a GIS based system that would 

assess the contributions of individual OSSM systems to the cumulative risk of sewage pollution of 

sensitive receptors. This was going to be piloted in the Hawkesbury Lower Nepean catchment, but 

was not completed due to changes in NSW Government priorities. OSRAS has previously been 

described in Section 3.3. 

4.2.5 Development of Domestic Wastewater Management Plans 

States and Territories other than Victoria do not have formal DWMPs. In Victoria, DWMPs vary 

widely in their content and approach. Early DWMPs largely documented the situation relating to 

onsite wastewater in the various LGAs, in particular the estimated number of on-site systems in 

unsewered townships. In many cases this data was incomplete as Councils had not undertaken 

inspection of all properties. This work has continued over time and data has improved. The 

information was used to support a case for and application for funding for country town sewer 

schemes. The technical content of DWMPs varies widely too. In some cases a minimalist approach 

has been taken with Council’s preparing their DWMPs in-house. In other cases more thoroughgoing 

technical documents have been developed, often by external consultants. Many of the more recent 

documents have used GIS to develop hazard classes to target and guide Council inspection 

programs. Others have been prepared to a higher level with support from Water Authorities (in 

drinking water catchments) and have developed more expansive risk assessments and higher level 

support for both Land Capability Assessors and Local Government regulators. An example of such 

a document is the Colac-Otway DWMP. 

 

Guidance on development of DWMPs is provided in the Model Municipal Domestic Wastewater 

Management Plan (MAV, 2001) which was revised in 2005 (Model Municipal Domestic Wastewater 

Management Plan, MAV, 2005). This document is now rather dated as onsite wastewater 

management has advanced with the advent of GIS, hazard mapping, risk assessment and 

cumulative impact assessment and there is evidence that strict adherence to the guidance provided 

in this document has constrained some DWMPs whilst others that have encompassed a more broad 

and higher level technical approach which has been embraced by some Councils, especially those 

with drinking water catchments in their LGAs. 

 

The preparation of higher level onsite wastewater management planning documents elsewhere has 

been limited to the DAFs developed by a small number of NSW coastal Councils: Port Stephens, 

MidCoast and Dungog, which have been described earlier in this report, but these have not been 

developed in response to guidance released by the State Government, more simply that other 

adjoining Councils followed the lead of Port Stephens Council that had sought to better protect 

coastal lakes and estuaries with shellfish production and widespread recreational use, and drinking 

water catchments. 

 

There have been some initiatives elsewhere in NSW and Tasmania to incorporate hazard mapping 

in onsite wastewater planning, largely to help guide inspection programs. Outside of NSW, with the 

Septic Safe Program from 1998 to 2005, and Victoria with two rounds of funding for development of 

DWMPs, initially in 2006 and one in more recent years, there have not been state-wide programs to 

support onsite wastewater planning. 
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4.2.6 Port Macquarie-Hastings Council 

Port Macquarie-Hastings Council has adopted a risk rating structure for onsite sewage management 

systems based on the Environment & Health Protection Guidelines published by the NSW Office of 

Local Government (NSW DLG, 1998). 

 

The NSW DLG (1998) categorises risk factors into minor, moderate or major limitations to on-site 

sewage management. Port Macquarie-Hastings Council adopted a risk rating structure for onsite 

sewage management systems based on NSW DLG (1998) Environmental & Health Protection 

Guidelines. Port-Macquarie-Hastings Council undertook a GIS categorisation of onsite sewage 

management systems into low, medium and high risk ratings. High risk ratings were associated with 

on-site systems that were located within 250m of a bore or 150m of a waterway (or drainage gully) 

located within 15km of an oyster lease or town drinking water draw point. These setback distances 

are consistent with NSW DLG (1998) recommended setback distances with the inclusion of the 

proximity analysis to oyster lease and town drinking water areas. Medium risk ratings were attributed 

to onsite systems that were located within 40m of a dam or drainage gully, 100m of a river, located 

in an RU5 zoning area, or had an allotment size less than 6,000m2. All remaining onsite sewage 

management systems were prescribed a low risk rating. This risk rating information is available on 

Council’s website as an interactive mapping interface with a ‘search by address’ function for end-

users. 

4.3 Cumulative risks 

Cumulative risks relate to onsite system density. 

Where lot size is sufficient to support appropriately sized onsite systems with adequate buffers, off 

site impact is unlikely. However, where lot size is insufficient to support sustainable onsite 

wastewater management, off site impacts and cumulative impacts are possible. This can be the case 

with existing onsite systems, for example in villages with small lots, or in determining suitable 

minimum lot sizes for new subdivisions. 

Cumulative impact assessment (CIA) utilises models. Procedures are adaptable to varying levels of 

risk and performance targets need to be meaningfully measurable and proportionate to targets for 

non-wastewater pollution sources (e.g. urban stormwater). 

The CIA procedure involves daily water and nutrient balance modelling of the proposed range of on-

site systems in addition to use of standard background pollutant loads and pollutant attenuation rates 

to evaluate the potential for the increase in on-site systems to significantly alter nutrient loads or 

pathogen export risks within a subcatchment. It draws on standard data for background loads and 

locally applicable attenuation rates. 

Typically, performance objectives are adopted, for example: 

• No more than 5% increase in average annual nitrogen and phosphorus loads (kg/year) 

from existing undeveloped loads (following attenuation); 

• Average virus concentrations in effluent (following attenuation) of <1 MPN/100ml at nearest 

receiving waters or exposure point; 
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• All land application areas sized to ensure hydraulic failure (surcharging) accounts for only 

5% of total wastewater generated (i.e. 95% containment via evapo-transpiration and deep 

drainage). 

 

This approach is outlined in much greater detail in the MidCoast Council Development Assessment 

Framework (MidCoast Council 2020) included in our reference list. 

Similar approaches have been taken by Port Stephens Council and Dungog Council. 

This represents the most detailed and relevant example of cumulative risk assessment we have 

been able to find in our literature search. 
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Baw Shire (2016). Domestic Wastewater Management Plan Operational Document, dated 23 August 
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November 2015. 

 

Colac-Otway Shire (2016). Domestic Wastewater Management Plan Technical Document, dated 
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MidCoast Council (2020). On-site Sewage Management Technical Manual. Final Version, dated 1 

September 2020. 

 

Municipal Association of Victoria (2001). Model Municipal Domestic Wastewater Management Plan. 

 

Municipal Association of Victoria (2005). Model Municipal Domestic Wastewater Management Plan. 

 

Port Macquarie-Hastings Council (2007). On-Site Sewage Management Code 17. 

Port Macquarie-Hastings Council (2018). On-site sewage management risk ratings, viewed 29 June 

2021, https://www.pmhc.nsw.gov.au/Services/Sewer/Sewer-in-the-home/On-site-sewer-

systems/Onsite-sewage-management-risk-ratings 
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5.0 Section 2a 

5.1  Introduction 

This report collates information relating to Section 2a of the brief. 

Tasks and deliverables for Section 2a are as follows: 

Section 2 – Assessment of currency, effectiveness of the scientific content of the CoP. 

Including: 

a. Effluent quality standards in the CoP in minimising risk to human health and the 
environment. 

 

Reporting requirements of Section 2a include: 

A section in the report that summarises the analysis and provides recommendations on effluent 

quality standards that are considered leading practice (i.e. current and can be validated that minimise 

risk to human health and the environment). Recommendations on aspects that EPA should consider 

adopting (including a justification for why) in the scope for the formal review of the CoP. 

 

5.2  Leading practice effluent quality standards 

A review of on-site wastewater codes of practice and standards was undertaken to collate effluent 

quality standards from Australian and international sources (refer Table 2-1 below). The documents 

referred to are listed in Section 5.5 below. The most common water quality parameters used to 

describe effluent quality standards were Biochemical Oxygen Demand (BOD5) and Total Suspended 

Solids (TSS), with parameters such as faecal indicator bacteria (e.g. E. coli), total nitrogen, total 

phosphorus and ammonia only included by some onsite wastewater guidelines. 

 

Primary treated effluent standards were variable across all onsite wastewater guidelines reviewed 

from Australia, New Zealand, Ireland and the United States. Septic tanks produce Primary treated 

effluent and are capable of removing 60-80% of Total Suspended Solids by sedimentation and 

floatation processes, and 30-50% of BOD5 levels by anaerobic biodegradation (Siegrist, 2017). As 

such, performance around effluent quality standards is likely to be variable due to the variable quality 

of raw water being received. This was reflected in the guidelines reviewed, as Primary treated 

effluent standards ranged between 100-500 mg/L BOD5 and 30-300 mg/L TSS. In contrast, 

Secondary treated effluent standards in Australia were all consistent with AS1546.3:2017 Australian 

Standard (2017) On-site domestic wastewater units Part 3: Secondary treatment systems effluent 

compliance criteria treatment levels for BOD5 and TSS (20/30 mg/L, respectively). Australian 

guidelines remained consistent with international Secondary effluent standards reviewed with the 

exception of the US EPA (2002) describing Secondary quality effluent possessing <30 mg/L of both 

BOD5 and TSS, as opposed to <20 mg/L BOD5 and <30 mg/L TSS. 
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Furthermore, there was little agreement around the number of effluent quality standards being 

described (for different levels of treatment) in the guidelines reviewed. While the codes or guidelines 

from Victoria, Australia and Auckland Regional Council, New Zealand identify and describe four sets 

of effluent quality guidelines (Primary, Secondary, Advanced Secondary and Tertiary), other 

guidelines only identify two or three of these. In some cases, ‘Advanced Secondary’ treatment 

standards are defined as possessing Secondary treatment or lower levels for BOD5 and TSS with a 

reduced faecal coliform count arising from an additional disinfection step. Such is the case for the 

guidelines reviewed from NSW, Victoria, Northern Territory and the National Health and Medical 

Research Council (NHMRC). However, in other guidelines from South Australia and Western 

Australia the distinction is not made, with Secondary treatment standards aligning more with those 

classified as ‘Advanced Secondary’ in other guidelines. 

 

The only Australian guideline to include nutrient concentrations in Primary or Secondary effluent 

standards was the NSW DLG (1998) Environmental and Health Protection Guidelines: On-Site 

Sewage Management for Single Households. While, in all international guidelines reviewed from 

New Zealand, Ireland and the USA, nutrient levels were described in all effluent quality standards. 

Nutrient concentrations in varying effluent quality treatment standards may be of use when sizing 

land application areas based on nutrient balance calculations that model the fate of nitrogen and 

phosphorus in the environment in order to meet acceptable standards. 

 

5.3  Minimisation of risk to human health and the environment 

The level of treatment applied to effluent quality was used as a public health and environmental risk 

minimisation factor in several onsite wastewater codes of practice. A common trend observed 

between the NSW, Victoria, Northern Territory and South Australia codes, in addition to the 

Australian / New Zealand Standard, was the requirement for above-ground application (e.g. surface 

spray) of effluent to require Secondary treatment standard with disinfection. Furthermore, all 

aforementioned guidance documents recommended Primary treated effluent to be disposed of via 

sub-surface absorption systems and Secondary treated effluent to be disposed via sub-surface 

absorption or irrigation systems. The NSW DLG (1998) describes the complete separation of 

humans and animals from all wastewater, regardless of disinfection, as the best barrier to ensure 

public health protection where possible. This is important given that treatment levels adequate to 

ensure effective disinfection often cannot be assured. 

 

Across the onsite wastewater guidelines reviewed, the minimum effluent quality for greywater was 

determined by the associated re-use options. For example, the minimum greywater effluent quality 

for disposal via land application systems was to a Secondary standard, as prescribed by guidelines 

from Tasmania and Western Australia. In guidelines that allowed household re-use of greywater, 

either indoors or outdoors, a higher level of effluent quality is required (WA, Victoria, NT and NSW). 

Guidelines from Northern Territory and Victoria both demonstrated the requirement for purple-

coloured pipe and tap fittings as a risk minimisation option. Other risk minimisation strategies around 

greywater recycling included diversion valves, clear ‘recycled water’ signage, soil moisture and/or 

rain sensors, withholding periods and, connections to sewer or septic tank for overflows or failures. 
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AS/NZS1547:2012 identifies that improving effluent quality as a modification option to mitigate 

identified site constraints such as small lot size or groundwater quality risks under Table K2 

‘Selecting the land application system to fit the site and soil characteristics’. Applying an improved 

level of effluent quality (i.e. upgrading from Primary to Secondary treatment) is one option as a risk 

reduction measure to onsite wastewater management. This approach is also adopted by Western 

Australia’s Government Sewerage Policy 2019 whereby Secondary treatment is required in public 

drinking water source areas and sewage sensitive areas. In all other circumstances, Secondary 

treatment standards are employed to address a combination of limiting ‘high risk’ site constraints 

derived from lot size, council residential density zoning, and soil texture. Subsequently, the minimum 

land application area is calculated using either a Primary treatment or Secondary treatment 

conversion factor that incorporates soil texture. 

 

Other Australian States and Territories such as Northern Territory, Victoria and Tasmania utilise the 

level of effluent quality to set recommended setback distances between onsite wastewater systems 

and ecological sensitive areas such as surface waters, groundwater or wetlands. These policy 

documents describe two sets of setback distances, one for Primary treated effluent, and another 

reduced set for Secondary treated effluent. 

 

5.4  Recommendations for effluent quality standards 

The Primary effluent standard described in the EPA VIC CoP (2016) broadly captures the range of 

BOD5, TSS and E. coli levels described in other Australian Standards, codes and guidelines. Other 

overseas documents describe broader ranges for some parameters where Primary effluent is more 

varied in composition. Primary effluent characteristics are broadly descriptive of influent which has 

been simply treated by detention and settlement, rather than target characteristics achieved by a 

particular level of treatment. Many guidelines do not define Primary effluent quality. The Primary 

effluent standard described is considered appropriate. 

 

The Secondary effluent standard described in the EPA VIC CoP (2016) is in line with all other State 

codes and guidelines and the National Guidelines for Water Recycling (NHMRC, 2006). The 

Secondary effluent standard described is considered appropriate. 

 

Advanced Secondary effluent standards are not described in all Australian codes and guidelines 

and, where described, they are variable. The Advanced Secondary effluent standard described in 

the EPA VIC CoP (2016) adopts ≤20 mg/L BOD5 and ≤30 mg/L TSS, which are considered 

appropriate and ≤10 cfu/100mL E. coli, which is common with other State codes and guidelines, but 

more relaxed than the ≤1 cfu/100mL E. coli of the National Guidelines for Water Recycling (NHMRC, 

2006). 

 

Not all Australian codes and guidelines describe Tertiary effluent standards. The EPA VIC CoP 

(2016) adopts ≤10 mg/L BOD5, ≤10 mg/L TSS and ≤10 cfu/100mL E. coli. The BOD5 and TSS values 

concur with those of other States and are considered appropriate, but the ≤10 cfu/100mL E. coli 

value is higher than the value of ≤1 cfu/100mL E. coli used by some other States and the National 

Guidelines for Water Recycling (NHMRC, 2006). 
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The Greywater effluent standard described in the EPA VIC CoP (2016) is variously Secondary, 

Advanced Secondary or Tertiary depending on the level of reuse and is considered appropriate. 

 

Internal reuse of Advanced Secondary or Tertiary treated greywater should only be permitted for 

toilet flushing, laundry reuse or irrigation using a hand held purple hose, where the system owner 

has a quarterly service and maintenance contract which includes effluent quality monitoring and 

testing to demonstrate that the system continues to meet Advanced Secondary or Tertiary standard 

and that these results are reported to Council. 

 

Recommendations on aspects that EPA should consider adopting are as follows: 

 

The Primary effluent standard adopted by Victoria is considered appropriate. 

 

The Secondary effluent standard adopted by Victoria is considered appropriate. 

 

The Advanced Secondary effluent standard adopted by Victoria is considered appropriate, but could 

be strengthened by adopting ≤1 cfu/100mL E. coli as in the National Guidelines for Water Recycling 

(NHMRC, 2006). However, if ≤1 cfu/100mL E. coli is adopted for Advanced Secondary effluent there 

would be no distinction between Advanced Secondary effluent and Tertiary effluent, based on E. 

coli, if the same value is adopted for Tertiary effluent. 

 

The Tertiary effluent standard adopted by Victoria is considered appropriate, but could be 

strengthened by adopting ≤1 cfu/100mL E. coli used by some other States and the National 

Guidelines for Water Recycling (NHMRC, 2006). 

 

The Greywater effluent standard described adopted by Victoria is considered appropriate. 
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Table 2-1: Summary of effluent quality standards and the effluent dispersal and re-use options from Australian and international onsite 

wastewater codes of practice and guidelines. 

Guideline 

Document 

Primary Effluent  

Standard 

Secondary Effluent 

Standard 

Advanced Secondary 

Effluent Standard 

Tertiary Effluent  

Standard 

Greywater Effluent  

Standard 

Australian On-Site Wastewater Guidelines 

Environmental & 
Health Protection 
Guidelines: On-site 
Sewage 
Management for 
Single Households 
(Department of 
Local Government, 
1998) 

150 mg/L BOD5 

50 mg/L TSS 

50-60 mg/L total nitrogen 

10-15mg/L total phosphorus 

105-107 cfu/100mL faecal 

coliforms 

≤20 mg/L BOD5 

≤30 mg/L TSS 

20-50 mg/L total nitrogen 

10-15 mg/L total phosphorus 

≤104 cfu/100mL faecal 

coliforms (non-disinfected) 

<30 cfu/100mL faecal 

coliforms (disinfected) 
- Advanced Secondary Standard 

Effluent Dispersal 
and Re-Use 
Options 

Soil absorption systems and 

burial (for compost) 
Sub-surface irrigation 

Sub-surface irrigation and 

surface irrigation (non-

aerosol) 

- 

Sub-surface irrigation, surface 

irrigation (non-aerosol), toilet 

flushing and car washing (on 

grassed areas) 

Code of Practice for 
Wastewater 
Management 
(Northern Territory 
Government, 2020) 

- 
≤20 g/m3 BOD5 

≤30 g/m3 TSS 

≤15 g/m3 BOD5 

≤15 g/m3 TSS 

For chlorination 

disinfection: 

≤ 10 MPN/100mL E. Coli 

- 
Advanced Secondary 

(≤10 cfu/100mL E. Coli) 
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Effluent Dispersal 
and Re-Use 
Options 

Absorption trenches and 

beds, ETA trenches or beds, 

and mound systems 

Pressure-compensating sub-

surface irrigation 

Sub-surface irrigation or 

Spray irrigation (in 

household lots >4,000m2) 

- 

Below-ground land application 
involving purple-coloured 

pipework, diversion valves for 
failure/overflow and connections 
to overflow to a sewer or septic 

tank. For outdoor use, 
disk/mesh filters, signage as 

recycled water, and soil 
moisture and/or rain sensors for 

greywater diversion required 

Queensland 
Plumbing and 
Wastewater Code 
(Queensland 
Government, 2019) 

120-240 mg/L BOD5 

65-180 mg/L TSS 

≤20 mg/L BOD5 

≤30 mg/L TSS 
- - ≤10 cfu/100mL E. Coli  

Effluent Dispersal 
and Re-Use 
Options 

- - - - 
Closed loop greywater system 

for use in washing machine 

On-site Wastewater 
Systems Code 
(South Australia 
Health, 2013) 

- 

≤20 mg/L BOD5 

≤30 mg/L TSS 

≤10 org./100mL E. Coli 

- - 

Treatment and disposal/reuse 

of greywater same as all 

wastewater 

Effluent Dispersal 
and Re-Use 
Options 

Sub-surface land application 
Sub-surface and surface 

irrigation 
- - 

Land application systems. 
 For surface irrigation, signage 
as recycled water is required 

Building Act 
(Tasmanian 
Government, 2016) 

- 
≤20 mg/L BOD5 

≤30 mg/L TSS 
- - Secondary Standard 

mailto:mail@whiteheadenvironmental.com.au
http://www.whiteheadenvironmental.com.au/


 

 

 

 

51 
 

197 Main Road Cardiff NSW 2285 Australia Telephone + 61 2 4954 4996 
Email mail@whiteheadenvironmental.com.au  Website www.whiteheadenvironmental.com.au 

 

 

Effluent Dispersal 
and Re-Use 
Options 

- - - - 

Diversion valves required in 

sewered areas, and effluent 

typically disposed at the sub-

surface level 

Code of practice - 
onsite wastewater 
management 
(Environmental 
Protection Authority 
Victoria, 2016) 

150-250 mg/L BOD5  

40-140 mg/L TSS (no filter) 

100-140 mg/L BOD5  

20-55 mg/L TSS (with filter) 

105 – 106 cfu/100mL E. Coli 

≤20 mg/L BOD5 

≤30 mg/L TSS 

≤20 mg/L BOD5 

≤30 mg/L TSS 

≤10 cfu/100mL E. Coli 

≤10 mg/L BOD5 

≤10 mg/L TSS 

≤10 cfu/100mL E. Coli 

Secondary, Advanced 

Secondary or Tertiary standard  

Effluent Dispersal 
and Re-Use 
Options 

Absorption trenches and 

beds, ETA trenches or beds, 

and mound systems 

Pressure-compensating sub-

surface irrigation 

Pressure-compensating 

sub-surface irrigation 

Low trajectory, coarse 

droplet surface irrigation 

with 4-hour withholding 

period 

Advanced/Secondary standard: 
Sub-surface and surface 

irrigation in single households 
 

Tertiary standard: 
Toilet flushing, cold water 

supply to washing machines, 
hand-held purple hose and sub-

surface/surface irrigation 
 

Surface irrigation only allowed 
in multi-dwelling residences that 
have a low contact risk with a 4-

hour withholding period 

Government 
Sewerage Policy 
(Government of 
Western Australia, 
2019) 
Code of practice for 
the reuse of 
greywater (Western 
Australia, 2010) 

- 

≤20 mg/L BOD5 

≤30 mg/L TSS 

≤10 cfu/100mL E. Coli 

- 

<10 mg/L BOD5 

<10mg/L TSS 

<1 cfu/100mL faecal 

coliform bacteria 

Secondary or Tertiary standard 
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Effluent Dispersal 
and Re-Use 
Options 

- 

Secondary treatment systems 

used to address site specific 

constraints 

- - 

Secondary standard greywater: 
Sub-surface irrigation and 

surface irrigation 
 

Tertiary standard greywater: 
Sub-surface irrigation, surface 

irrigation, toilet flushing and 
washing machine use. 

 
Design should include diversion 

devices, clear signage, and 
purple coloured piping. 

AS/NZS1547:2012 
On-site Domestic 
Wastewater 
Management 
(Standards 
Australia/ 
Standards New 
Zealand, 2012) 

- 

≤20 g/m3 BOD5 

≤30 g/m3 TSS 

≤10 cfu/100mL E. Coli (with 

disinfection) 

≤10 g/m3 BOD5 

≤10 g/m3 TSS 
- - 

Effluent Dispersal 
and Re-Use 
Options 

Absorption trenches or beds, 

ETA trenches or beds, 

mounds, and, LPED 

irrigation, 

Sub-surface & LPED irrigation  

 

Spray irrigation (with 

disinfection) 

- - - 

National Guidelines 
for Water Recycling  
(NHMRC, 2006) 

- 
<20 mg/L BOD5 

<30 mg/L TSS 

<20 mg/L BOD5 

<30 mg/L TSS 

≤1 cfu/100mL E. Coli 

≤15 BOD5 

≤25 TSS 

≤1 cfu/100mL E. Coli 

Advanced Secondary or 
Tertiary standard  

mailto:mail@whiteheadenvironmental.com.au
http://www.whiteheadenvironmental.com.au/


 

 

 

 

53 
 

197 Main Road Cardiff NSW 2285 Australia Telephone + 61 2 4954 4996 
Email mail@whiteheadenvironmental.com.au  Website www.whiteheadenvironmental.com.au 

 

 

Effluent Dispersal 
and Re-Use 
Options 

- - - - 

Toilet flushing, washing 
machine and garden use with 

strong cross-connection 
controls. 

International On-Site Wastewater Guidelines 

GD06 Guideline 
Document: On-site 
Wastewater 
Management in the 
Auckland Region 
(Auckland Regional 
Council, 2018) 

100-400 g/m3 BOD5 

30-70 g/m3 TSS 

<30 g/m3 ammonia 

<100 g/m3 total nitrogen 

<20 g/m3 total phosphorus 

106-1010 cfu/100mL E. Coli 

≤20 g/m3 BOD5 

≤30 g/m3 TSS 

<5 g/m3 ammonia 

<40 g/m3 total nitrogen 

<10 g/m3 total phosphorus 

<104 cfu/100mL E. Coli 

≤10 g/m3 BOD5 

≤10 g/m3 TSS 

<5 g/m3 ammonia 

<40 g/m3 total nitrogen 

<8 g/m3 total phosphorus 

<104 cfu/100mL E. Coli 

≤10 g/m3 BOD5 

≤10 g/m3 TSS 

<5 g/m3 ammonia 

<40 g/m3 total nitrogen 

<8 g/m3 total 

phosphorus 

≤200 cfu/100mL E. Coli 

Tertiary treatment (involving 

chlorine or UV disinfection)  

Effluent Dispersal 
and Re-Use 
Options 

LPED irrigation, trenches, 

beds, and mounds (with an 

outlet filter) 

Pressure compensating drip 

irrigation, LPED irrigation,  
Spray irrigation  - 

Indoor household re-use 

includes toilet or urinal flushing  

Manual for On-Site 
Wastewater Design 
and Management 
(Horizons Regional 
Council, 2010) 

120-150 g/m3 BOD2 

50-70 g/m3 TSS 

20 g/m3 BOD2 

30 g/m3 TSS 

≤15 g/m3 BOD5 

≤15 g/m3 TSS 

≤20 g/m3 total nitrogen 

- - 
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Effluent Dispersal 
and Re-Use 
Options 

LPED shallow trench (with 

outlet filter), absorption 

trenches or beds, ETA beds, 

and, bottomless sand filters 

Pressure compensating drip 

irrigation, and, LPED irrigation 

Pressure compensating 

drip irrigation, and, LPED 

irrigation 

- - 

Code of Practice: 
Domestic Waste 
Water Treatment 
Systems (EPA, 
Ireland, 2021 

150-500 mg/L BOD5 

20 mg/L BOD5 

30 mg/L TSS 

20 mg/L ammonium nitrogen 

- - - 

Effluent Dispersal 
and Re-Use 
Options 

Soil and/or subsoil 

percolation area 

Trench systems and drip 

dispersal systems 
- 

Percolation area or 

polishing filter  
- 

Onsite Wastewater 
Treatment Systems 
Manual (US EPA, 
2002) 
 
Guidelines for 
Water reuse (US 
EPA, 2012) 

300 mg/L BOD5 & TSS 

(unfiltered) 

200 mg/L BOD5 (filtered) 

80 mg/L TSS (filtered) 

10 mg/L total nitrogen 

15 mg/L total phosphorus 

107 cfu/100mL faecal 

coliforms 

30 mg/L BOD5 

30 mg/L TSS 

10 mg/L total nitrogen 

15 mg/L total phosphorus 

5 x 104 cfu/100mL faecal 

coliforms 

- 

10 mg/L BOD5 

10 mg/L TSS 

10 mg/L total nitrogen 

15 mg/L total 

phosphorus 

104 cfu/100mL faecal 

coliforms 

Secondary standard  

(≤200 cfu/100mL faecal 

coliform) 

 

Tertiary standard  

(≤14 cfu/100mL faecal coliform)  

Effluent Dispersal 
and Re-Use 
Options 

- - - - 

Restricted urban re-use 

requires Secondary standard  

Unrestricted urban re-use 

requires Tertiary standard 
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Recommended 
water quality 
standards for the 
Code of practice - 
onsite wastewater 
management 
(Environmental 
Protection Authority 
Victoria, 2016) 

150-250 mg/L BOD5  

40-140 mg/L TSS (no filter) 

100-140 mg/L BOD5  

20-55 mg/L TSS (with filter) 

105 – 106 cfu/100mL E. Coli 

≤20 mg/L BOD5 

≤30 mg/L TSS 

≤20 mg/L BOD5 

≤30 mg/L TSS 

≤10 cfu/100mL E. Coli 

≤10 mg/L BOD5 

≤10 mg/L TSS 

≤1 cfu/100mL E. Coli 

Secondary, Advanced 

Secondary or Tertiary standard  

Effluent Dispersal 
and Re-Use 
Options 

Absorption trenches and 

beds, ETA trenches or beds, 

and mound systems 

Pressure-compensating sub-

surface irrigation 

Pressure-compensating 

sub-surface irrigation 

Low trajectory, coarse 

droplet surface irrigation 

with 4-hour withholding 

period 

Advanced/Secondary standard: 
Sub-surface irrigation in single 

households 
 

Tertiary standard: 
Toilet flushing, cold water 

supply to washing machines, 
hand-held purple hose and sub-

surface/surface irrigation 
 

Surface irrigation only allowed 
in multi-dwelling residences that 
have a low contact risk with a 4-

hour withholding period 
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6.0 Section 2b 

6.1 Introduction 

 

This report collates information relating to Section 2b of the brief. 

Tasks and deliverables for Section 2b are as follows: 

Section 2 – Assessment of currency, effectiveness of the scientific content of the CoP. 

Including: 
b. Recommended land application rates in the CoP in minimising risk to human health 

and the environment outlined in Table 3: recommended maximum design irrigation 
rates for primary and secondary effluent irrigation systems in sewered and 
unsewered areas. 

 

Reporting requirements of Section 2b include: 

 

A section in the report that summarises the analysis and provides recommendations on land 

application rates that are considered leading practice (i.e., current and can be validated that it 

minimises risk to human health and the environment). Recommendations on aspects that EPA 

should consider adopting (including a justification for why) in the scope for the formal review of the 

CoP. 

 

6.2  Leading practice design loading rates 

 

Design loading rates (or land application rates) are typically informed by soil classification systems, 

derived from soil texture and soil structure characteristics, and the indicative permeability (Ksat) 

associated with each category. In many cases the target land application method is also considered 

when deriving suitable land application rates. Soil classifications varied to some degree among 

guideline documents reviewed from Australia and overseas, with the documents reviewed listed in 

Section 6.5. The majority of Australian and New Zealand codes reviewed adopted the 

AS/NZS1574:2012 soil classification system. The AS/NZS1547 Standard identifies six soil textural 

classes described in Table 5.2 (and cross-references to tables L1, M1, and N1) and further 

subdivides these textural classes based on soil structure when assigning design loading rates (DLR) 

and design irrigation rates (DIR). 

 

The majority of Australian State and Territory guidelines, including NSW, Queensland, Northern 

Territory, and Western Australia, stipulate the use of the values described in the AS/NZ1547 

Standard for soil categories and associated land application rates in onsite wastewater design. 

Guidelines from the State of Victoria and from Auckland, New Zealand, adopt the AS/NZS1547:2012 

classification system with some minor amendments. In order to make comparisons between how 

soil texture and structure informs land application rates across Australian and international 

guidelines, land application rates were collated for those that adopted AS/NZS1547 Standard soil 

classification groups. In other cases, including guidelines from South Australia and the USA, 
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common soil properties were aligned with the AS/NZS1547 Standard soil classification groups where 

applicable for comparative purposes (Refer Table 2-2 below). 

 

Australian on-site wastewater codes from NSW, Victoria, Northern Territory, Queensland, Western 

Australia and Tasmania all either adopt or closely align both soil classification and land application 

rates from the AS/NZS1547 Standard. The South Australian On-Site Wastewater Systems Code (SA 

Health, 2013) takes a different approach whereby designs are required to either comply with the 

design methodology outlined in the code, or utilize the AS/NZS1547:2012 methods with additional 

criteria. The South Australian code aligns a soil classification method with the AS1726 (1993) 

Geotechnical Site Investigations (since revised in 2017), which assigns soil classes by particle size. 

No other Australian State or Territory employs AS1726 as a basis for determination of soil loading 

rates for on-site wastewater design. Table 8.2 in the South Australian code then defines three 

permeability classes (Practically impermeable, Poor soakage and Good soakage) based on these 

soil classes. For these Permeability Classes an Effluent Percolation Rate (EPR) is then either 

determined by “alternative methods”, most commonly constant head permeability testing (Practically 

impermeable), or assigned; 10L/m2/d (Poor soakage), or 15L/m2/d (Good soakage). 

 

The WaterNSW (2019) Designing and Installing On-Site Wastewater Systems guidance document 

also takes a different approach for land application rates that relate to beds, trenches, sand and 

amended soil mound systems based on the study by Tyler E.J. (2001). The guidance document sets 

out hydraulic linear loading rates (LLRs) to be used in conjunction with the DLRs from the 

AS/NZS1547:2012 on the basis that where DLRs assume there is no hydraulically limiting layer 

beneath the base of the disposal area, the LLR is designed to ensure that the effluent cannot return 

to the surface as it travels downslope due to the presence of a hydraulically limiting layer. As such 

the hydraulic linear loading rates set out by WaterNSW (2019) follow the AS/NZS1547:2012 soil 

classification system, however, further sub-divides these based on slope (<5%, 5-10% and, >10%) 

as well as by the depth of natural, unsaturated soil (20-30cm, 31-60cm and, >61cm) when assigning 

linear loading rates. These LLRs are then to be used in conjunction with the AS/NZS1547:2012 

Tables L1 and N1 (Design Loading Rates) when considering the land application rate on the 

underlying soil for trenches, beds and mounds. By ensuring that the DLR used does not cause the 

LLR to be exceeded, the trenches or beds are kept sufficiently narrow to prevent seepage at the 

downslope side. The consequence of this is the design of trenches and beds which are generally 

narrower and longer (along the contour). Provided trenches and beds are pressure dosed to ensure 

even distribution along their full length, risk of failure is significantly reduced. 

 

Internationally, guideline or policy documents for on-site wastewater system design utilise a variety 

of different methodologies for assigning land application rates to soil classes. The US EPA (2002) 

Onsite Wastewater Treatment Systems Manual classifies soil based on eight identified soil textures 

in Table 4-3, and further subdivides these textures based on soil structure. Unlike other on-site 

wastewater guidelines or codes reviewed from Australia, soil structure is determined by shape 

(single grain; massive; platy; and prismatic, blocky, granular) before again further subdividing based 

on grade (structure-less, weak, moderate and strong). Hydraulic loading rates are then adapted from 

a study by Tyler E.J. (2000) and are meant to be a generic guide for sizing infiltration surfaces. In 

this approach, loading rates are not specified for different land application methods, with the focus 

largely around how soil properties affect the performance of on-site wastewater systems. As such, 
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the values for gravels and sand soil infiltration rates outlined in Table 2 for the US EPA (2002) manual 

are higher than those values for guidelines which specify land application method loading rates on 

similar soils. This is to be treated with caution as the rapid infiltration of water through a soil profile 

may reduce treatment capacity and allow for the deep penetration of pathogens and/or nutrients 

through the soil. 

 

Furthermore, the US EPA (2002) highlights that other state and local guidelines in America include 

loading rates for soils specific to local geomorphology and use long-term acceptance rates (LTAR), 

describing the volume of wastewater that can be applied to a square foot (or metre) of soil each day 

over an indefinite period of time. For example, the onsite wastewater regulation for Colorado, USA, 

prescribes LTAR values for soil classification groups based on soil texture, soil structure, percolation 

rate and the treatment level of effluent being applied (CDHPE, 2013). It is important to note that the 

DLR’s provided by the AS/NZS1547 Standard are based on an equivalent LTAR of the soil category 

for a land application system, but reduced by a factor of safety. The AS/NZS1547 Standard also 

highlights that there are few documented correlations between measured permeability and LTAR, 

and none between visually assessed soil properties and LTAR, which ultimately requires a greater 

emphasis to be placed on the monitoring of OSSM systems. 

 

The Ireland EPA (2021) Code of practice: Domestic waste water treatment systems (Population 

Equivalent ≤10) requires percolation testing to be undertaken at the surface and subsurface level to 

assess the hydraulic assimilation capacity of the sub-soil for on-site wastewater management. 

Typical percolation values (minutes per 25mm) are provided in Table 5.2 based on soils classified 

into five sub-soil types including gravel, sand, silt, silt/clay and clay. These typical percolation values 

are to be compared with field percolation results whereby if the values are not in agreement, further 

examination is required to determine which assessment accurately reflects the suitability of the site 

to treat and dispose of the effluent. Otherwise, the code sets out on-site wastewater management 

options corresponding to the ranges of percolation values between 3 and 120 (minutes per 25mm). 

Outside of this range, the site is considered to be unsuitable for land application of effluent. The 

effluent disposal options available for percolation values within the range of 3 and 120 are described 

in Table 6.4 and are as follows: Septic tank and percolation area (3-50 minutes/25mm); Secondary 

treatment system and soil polishing filter with a pumped or gravity discharge (3-75 minutes/25mm); 

Secondary treatment system and soil polishing filter with a low-pressure pipe (3-90 minutes/25mm); 

Secondary treatment system with drip dispersal system (3-120 minutes/25mm); and Tertiary 

treatment system and infiltration area (3-75 minutes/25mm). 

 

The GD06 Guideline Document: On-Site Wastewater Management in the Auckland Region 

(Auckland council, 2018) provides design loading and design irrigation rates in Table 41 as an aid to 

design planning, stating that the recommended loading rates should only be used when there are 

no soil and site constraints. It is suggested that where risk factors are identified as a ‘high risk’ to 

onsite wastewater management, a more conservative (lower) value is to be used as an engineering 

control in order to mitigate against the risk. Auckland Council’s (2018) approach to describing land 

application rates is consistent with the AS/NZS1547 Standard, with the exception of where the 

AS/NZS1547 Standard describes a ‘conservative’ and ‘maximum’ value for Primary treated effluent 

into trenches and beds, Auckland Council only list those ‘conservative’ values. In addition, a 

distinction between trenches and beds is made with separate land application rates listed for each. 
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6.3  History of design loading rates 

 

Design Loading Rates and Design Irrigation Rates used in Australian State and Territory codes and 

the Australian New Zealand Standard AS/NZS1547:2012 have been developed over a period of 

approaching 50 years and are based on data drawn from elsewhere, especially the USA, and 

experience in Australia and New Zealand over several iterations of the Standard; 1973, 1978, 1994, 

2000 and 2012, and reporting on systems designed using the relevant standard loading rates at the 

times. 

 

The loading rates have been progressively reviewed, and in some cases, revised to reach the values 

currently used in the Standard, with these values very largely adopted by the various State and 

Territory codes and guidelines. The exceptions are South Australia which, whilst it accepts the 

Standard, has an alternative approach based on clay content of the soil, and Victoria, which has 

some small variances in the Victorian Code 891.4 (EPA VIC, 2016). The variances in 891.4 are; 

where absorption trenches and beds and evapotranspiration (ETA) beds and trenches are not 

allowed in 891.4 CoP (but are allowed in AS/NZS1547:2012) for Category 1 and Category 2a soils, 

other than where the soil does not have high perched or high seasonal water table; where no higher 

loading rates for Secondary treated effluent are allowed in 891.4 (but are in AS/NZS1547:2012); 

where LPED is not allowed in 891.4 in Category 1 and Category 2a soils (but are allowed in 

AS/NZS1547:2012 in all Category 2 soils; and where ETA beds are allowed in 891.4 in Category 2b 

and Category 3 soils (but not allowed in AS/NZS1547:2012). 891.4 also includes allowances for 

Wick Trenches, which are not included in AS/NZS1547:2012), though the loading rates for Wick 

Trenches do not seem to be supported by any trial data or literature references. Their appearance 

in the Code followed their appearance in the Sydney Catchment Authority document Designing and 

Installing On-Site Wastewater Systems as an emerging technology (WaterNSW, 2019). Largely, the 

variances in 891.4 appear conservative, though it is not always clear on what basis the selected 

figures have been chosen. Where variances elsewhere (e.g. New Zealand and Ireland) have been 

identified, it is generally because of particular local circumstances, for example, local soil or 

groundwater conditions, yet no similar conditions are evident in Victoria. Concerns expressed in the 

Victorian Code appear to be around the possibility of nitrate impacts on groundwater, though the 

evidence referred to in 891.4 (Gill et al., 2009) describes conditions which are more prevalent in 

Ireland than Victoria (peat over fractured limestone bedrock). 

 

6.4  Recommendations for design loading rates  

 

The land application rates presented in AS/NZS1547:2012, Tables L1, M1 and N1 for trenches and 

beds, irrigation and mounds respectively are adopted by all other States and Territories, South 

Australia, whilst adopting the rates presented in the Standard, also offers an alternative approach 

based on the clay content of the soil. This has, however, proved problematic since the definition of 

clay soils as outlined in AS1726 has changed, and loading rates assigned to soils formerly defined 

as clay soils but now defined as non-clay soils have been shown to be too high. In New Zealand, 

Auckland Council moved away from the six textural classes defined by AS/NZS1547 to seven 

classes in TP58, but has since returned to the six classes of AS/NZS1547 with its most recent Code 

GD06. 
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The EPA VIC Code 891.4 has some minor variances with AS/NZS1547, the justifications for which 

are not strongly reinforced in the literature reviewed. It appears they have come about because of 

concerns for potential for nitrate impacts on groundwater based on the findings of one Irish paper 

which took this particularly conservative approach because one quarter of the country’s water supply 

is provided by groundwater sources where the main aquifers occur in fissured or fractured bedrock 

limestone formations overlain by typically peat subsoils of variable thickness and permeability (Gill 

et al., 2009), which are conditions not commonly found in Victoria. This study also attributed the 

higher nitrogen loading to groundwater to the lack of or reduced biomat development from Secondary 

treated effluent compared to Primary treated effluent. However, as identified in Section 1.4, biomat 

development is a strong contributor to trench and bed failure arising from the dosing of Primary 

treated effluent. Whilst this approach is considered appropriate for the Irish conditions described, the 

more conservative approach to loading rates offers a less direct means to address the issues of 

nitrates, than would maintaining a stronger control on treatment performance with regard to nutrients. 

It is peculiar that this approach was taken at the same time as any reference to phosphorus as a 

nutrient of concern was removed from the Victorian Code and the Victorian Land Capability 

Assessment Framework. 

 

The other area in which there is variance in 891.4 with AS/NZS1547:2012 is in the DLRs assigned 

to Wick Trenches (which are not included in Table 2-2). The design basis of Wick Trenches is not 

described in the peer reviewed literature, although Wick Trenches as an emerging technology are 

described in the Sydney Catchment Authority/Water NSW document Designing and Installing On-

site Wastewater Systems (WaterNSW, 2019). The basis for sizing Wick Trenches taken in 891.4 

results in insufficiently conservative designs which have been questioned by both regulators and 

designers in Victoria. Whilst Wick Trenches potentially offer enhanced performance over 

conventional trenches or beds, especially in low hydraulic conductivity soils, their sizing in Victoria 

has been too generous (i.e. they are undersized). If Wick Trenches are to remain in the Code, which 

is considered appropriate given that they offer enhanced performance over conventional trenches, 

the basis for their sizing needs to be determined by careful calculation or demonstrated by water 

balance. 

 

The distinct approach to land application rates in the Sydney Drinking Water Catchments in NSW 

reflects a refinement of the AS/NZS1547:2012 Design Loading Rates (DLR) and Design Irrigation 

Rates (DIR), which are adopted in NSW, by recognising the significance of Linear Loading Rates as 

a factor which constrains or puts bounds on the upper limit of DLRs and DIRs in recognition of site 

gradient and soil depth conditions. For Victoria to adopt a similar approach would be to make a 

significant step forward in the design and sizing of land application systems in line with best practice 

elsewhere, for example in the USA and the Sydney Drinking Water catchments. 

 

The distinct approach to land application rates in SA is a legacy of a simplistic and less effective 

means of land application sizing which has proved problematic with recent changes to AS1726 and 

rectification is under consideration in the current review of the SA Code by aligning practice with 

AS1547:2012. Minor variations from AS/NZS1547:2012 in the current Victorian Code are not well 

supported by the literature where relevant to Victoria. It is recommended that Victoria adopt the DLRs 

and DIRs outlined in AS/NZS1547:2012 tables L1, M1 and N1 and that these be qualified by 
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consideration of Linear Loading Rates as outlined in Designing and Installing On-Site Wastewater 

Systems (Water NSW 2019). 
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Table 2-2: Comparison of Land Application Ratesabc for Effluent Disposal across Australian and international Onsite Wastewater Guidelines based on Soil Classification Systems 

AS/NZS1547:2012 

Soil Classification  
Land Application Rate (L/m2/day)123  

SA Health (2013) Soil 

Classification4 
US EPA (2002) Soil Classification5 

Colorado Reg. 43 (2013) Soil 

Classification6 

Soil  

Category 

Soil  

Texture 

Absorption bed or 

trench 

ETA 

bed or 

trench 

Surface & 

Sub- 

Surface 

Irrigation 

LPED 

Irrigation 
Mounds 

Soil 

type 

EPR 

(L/m2/day) 
Soil Texture 

Structure  

(Shape) 

Structure  

(Grade) 

HLR 

(L/m2/day) 

USDA 

soil 

texture 

Structure 

(Shape) 

Structure 

(Grade) 

LTAR 

(L/m2/day) 

1. 

Gravels 

and 

sands 

Massive  

NS1 

NS2 

16-20 (P), 20-25 (S)3 

NS1 

NS2 

NS3 

51 

52 

53 

NS1 

NS2 

NS3 

321 

242 

243 

Clean 

coarse 

sands 

and 

clean 

gravel  

15 

Coarse sand, 

sand, loamy 

coarse sand, 

loamy sand 

Single 

grain 

Structure-

less 
32 (P), 65(S) 

   

32 Fine sand, 

very fine 

sand, loamy 

fine sand, 

very fine 

sand  

Single 

grain 

Structure-

less 
16(P), 41(S) 

Sand, 

Loamy 

sand 

Single 

grain 

Structure-

less 

2. Sandy  

loams 

Weak  

NS1 

NS2 

16-20 (P), 20-25 (S)3 

NS1 

NS2 

NS3 

51 

52 

43 

41 

NS2 

43 

241 

242 

243 

Fine or 

medium 

sands, 

clayey 

sands, 

silty or 

clayey 

sands 

10 

Coarse 

sandy loam, 

sandy loam  

Massive  
Structure-

less  
8(P), 24(S) 

Sandy 

loam, 

loam, 

silt loam 

Prismatic, 

blocky, 

granular 

Structure-

less or 

weak 

20 

Prismatic, 

blocky, 

granular  

Weak 16(P), 28(S) 

Massive  

15-25 (P), 50 (S)1  

15 (P)2 

12-15 (P), 24-30 (S)3 

NS1 

152 

NS3 

51 

52 

43 

41 

42 

3.53 

241 

242 

163 

Fine sandy 

loam, very 

fine sandy 

loam  

Massive  
Structure-

less 
8(P), 20(S) 

Prismatic, 

blocky, 

granular  

Weak 8(P), 24(S) 

3. Loams  

High or 

moderate  

15-25 (P), 50 (S)1  

15 (P)2 

12-15 (P), 24-30 (S)3 

NS1 

152 

153 

41 

42 

43 

3.51 

3.52 

3.53 

241 

242 

163 

- - 

Loam  

Massive  
Structure-

less 
8(P), 20(S) 

Mod, 

strong 
24 

Prismatic, 

blocky, 

granular  

Weak 16(P), 24(S) 

Mod, strong 24(P), 33(S) 

Weak  

10-15 (P), 30 (S)1 

10 (P)2 

8-10 (P), 24-30 (S)3 

NS1 

102 

123 

41 

42 

43 

3.51 

3.52 

3.53 

161 

162 

163 

Silt Loam  

Massive  
Structure-

less 
8(S) 

Prismatic, 

blocky, 

granular  

Weak 16(P), 24(S) 

Mod, strong 24(P), 33(S) 
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4. Clay  

loams  

High or 

moderate  

10-15 (P), 30 (S)1 

10 (P)2 

10 (P), 30 (S)3 

121 

122 

123 

3.51 

3.52 

3.53 

31 

32 

33 

161 

162 

NS3 
Fine 

grained 

Clay or 

silt, 

sandy or 

gravelly 

clay or 

silt 

Practically 

impermeable  

Sandy clay 

loam, clay 

loam, silty 

clay loam  

Prismatic, 

blocky, 

granular  

Weak 16(P), 24(S) 

Sandy 

clay 

loam, 

clay 

loam, 

silty clay 

loam 

Prismatic, 

blocky, 

granular  

Structure-

less or 

weak 

12 

Weak  

6-10 (P), 20 (S)1 

6 (P)2 

6 (P), 20 (S)3 

81 

82 

83 

3.51 

3.52 

3.53 

31 

32 

33 

81 

82 

NS3 
Moderate, 

strong 
24(P), 33(S) 

Massive  

4-5 (P), 10 (S)1  

4 (P)2 

4 (P), 10 (S)3 

51 

52 

53 

3.51 

3.52 

3.53 

31 

32 

33 

51 

52 

NS3 

Mod, 

strong 
14 

5. Light  

Clays 

Strong  

5-8(P), 12 (S)1  

5 (P)2 

5 (P), 12 (S)3 

81 

82 

83 

31 

32 

33 

2.51 

2.52 

2.53 

81 

82 

NS3 

Fine 

grained 

Clay or 

silt, 

sandy or 

gravelly 

clay or 

silt 

Practically 

impermeable 

Sandy clay,  

clay, silty 

clay  

Prismatic, 

blocky, 

granular  

Mod, strong 8(P), 12(S) 

Sandy 

clay, 

clay, 

silty clay 

Prismatic, 

blocky, 

granular  

Structure-

less or 

weak 

6 

Moderate  

5 (P), 10 (S)1 

NS2 

10 (S)3 

51 

52 

53 

31 

32 

33 

2.51 

2.52 

2.53 

51 

52 

NS3 

Mod, 

strong 
8 

Weak or 

massive 

NS (P), 8 (S)1 

NS2 

8 (S)3 

51 

52 

53 

31 

32 

33 

2.51 

2.52 

2.53 

51 

52 

NS3 

6. 

Medium 

to  

heavy 

clays  

 

(swelling 

clay, grey 

clay hard 

pan3) 

Strong  

NS1 

NS2 

NS3 

51 

52 

NS3 

21 

22 

23 

NS1 

NS2 

NS3 

51 

52 

NS3 

  

      

    

Moderate  

NS1 

NS2 

NS3 

51 

52 

NS3 

21 

22 

23 

NS1 

NS2 

NS3 

51 

52 

NS3 

 

   

    

Weak or 

massive 

NS1 

NS2 

NS3 

51 

52 

NS3 

21 

22 

23 

NS1 

NS2 

NS3 

51 

52 

NS3 

 

   

    

 

a.  ‘NS’ represents a soil category considered to be ‘not suitable’ for land application of effluent (or in some cases suitable with additional conservative design provisions). 

b.  ‘P’ represents the land application rate for Primary treated effluent where specified. 

c.  ‘S’ represents the land application rate for Secondary treated effluent where specified. 

1.  AS/NZS1547:2012 Recommended Design Irrigation/Loading Rates for Land Application Systems (Table 5.2 p.55). 

2.  Victorian EPA (2016) Soil Categories and Recommended Maximum Design Loading/Irrigation Rates for Land Application Systems (Appendix A, Table 9 p.51). 

3.  Auckland Council (2019) Soil Categories and Recommended Maximum Design Loading/Irrigation Rate for Treated Wastewater Land Application (Table 42 p.130). 

4.  South Australia Health (2013) Classification of Soils and Effluent Percolation Rate (EPR) (Table 8-2, p.25). 

5.  US EPA (2002) Suggested Hydraulic (HLR) and Organic (OLR) Loading Rates for Sizing Infiltration Surfaces (Table 4-3 p. 4-12). Note that values were converted from gal/ft2/day to L/m2/day. 

6.  Colorado Regulation 43 (2013) Soil Treatment Area Long-Term Acceptance Rates (LTAR) by Soil Texture, Soil Structure, Percolation Rate and Treatment Level (For TL1 Treatment Level) (Table 10-1 p.58). Note 

that values were converted from gal/ft2/day to L/m2/day. 
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7.0 Section 2c 

7.1 Introduction 

 

This report collates information relating to Section 2c of the brief. 

 

Tasks and deliverables for Section 2c are as follows: 

 

Section 2 – Assessment of currency, effectiveness of the scientific content of the CoP. 

Including: 
c. Land capability assessment process and procedures described in the CoP. As the 

CoP also references Victorian land capability assessment1 (LCA) framework, the 

analysis should also include the Victorian LCA framework. 

 

Reporting requirements of Section 2c include: 

 

A section in the report that summarises the analysis and provides recommendations on the content 

from the relevant literature as it relates to LCA that could be considered for inclusion in the revised 

CoP as well as areas of improvement in conducting LCAs – based on comparison to literature and 

output from LCA practitioners feedback (Phase 1 stakeholder report). Recommendations on aspects 

that EPA should consider adopting (including a justification for why) in the scope for the formal review 

of the CoP. 

 

7.2  Land capability assessment in Victoria 

 

The purpose of a Land Capability Assessment (LCA) is to assess the capability of the site to 

sustainably utilise and manage wastewater within the allotment boundaries (MAV et al., 2014). The 

891.4 Code of Practice (EPA VIC, 2016) states that land capability assessment is a 12 stage 

planning processes and that land capability assessors should follow the conservative and ‘best 

practice’ Victorian LCA Framework with reference to the MAV et. al., (2014) Victorian Land Capability 

Assessment Framework (VLCAF). 

 

The twelve stages as identified in the EPA VIC (2016) 891.4 Code are: 

1. Landholder and developer 

consultation 

2. Develop a water balance for the site 

3. Collate government restrictions, 

requirements and overlays 

4. Site inspection and field investigation  

 

1 Municipal Association of Victoria, Department of Environment and Primary Industries and EPA Victoria (2014) Victorian Land 
Capability Assessment Framework. 

5. Collate information in relation to 

possible detrimental impacts from the 

development 

6. Assess capacity of land to assimilate 

treated wastewater 

7. Determine treatment system 

requirements for effluent quality 
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8. Select applicable on-site treatment 

system 

9. Create a site plan 

10. Develop a management plan  

11. Report on LCA objectives, process, 

findings and proposed on-site 

treatment 

12. Site and LCA assessment report 

submitted to Council

 

The LCA procedure as prescribed in the 891.4 Code of practice and the Victorian LCA framework 

were compared in the following Table 2-3. 

 

Table 2-3: Comparison of the Land Capability Assessment (LCA) procedure for the EPA 

Victoria (2016) 891.4 Code of Practice – Onsite Wastewater Management and the MAV et al., 

(2014) Victorian Land Capability Assessment Framework 

 
891.4 Code  

(EPA VIC, 2016) 

VIC LCA Framework  

(MAV et al., 2014) 
Alignment  

Land 

Capability 

Assessor 

Qualifications  

Suitably qualified, 

experienced and 

independent soil scientist 

and/or hydro-geologist with 

professional indemnity 

insurance. 

Tertiary-level 

qualifications in 

hydrogeology, soil 

science, agricultural 

science, civil or 

geotechnical engineering, 

environmental science 

and so on, with 

professional indemnity 

insurance. 

Closely aligned with 

the VLCAF 

incorporating a wider 

field of necessary 

qualifications.  

When an LCA 

is Required  

Prior to development, sub-

division or rezoning 

occurring in unsewered 

areas, or in special water 

supply catchment areas. 

Prior to development, 

sub-division or rezoning 

occurring in unsewered 

areas, or in special water 

supply catchment areas. 

Close alignment.  

Scope of 

Preliminary 

Information   

Relevant LCA criteria in 

consultation with 

developer, householder 

and council. 

Identification of: site, lot 

and street number; 

development plans 

concerning number of lots 

or bedrooms; and 

additional LCA 

requirements specified by 

Council. 

Closely aligned with 

the VLCAF providing 

more specific 

instructions.  
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Desktop 

Assessment 

Land, surface water and 

groundwater information; 

climate data; council, water 

corporation, catchment 

management authority, 

state government 

requirements (i.e. 

restrictions, caveats, 

planning, building, 

bushfire, or flood zones). 

Land zoning, property 

boundaries, topographic 

mapping, surface waters, 

aerial photography, 

climate data, geological 

mapping, soil mapping, 

soil surveys, soil testing 

data, groundwater, 

domestic/public supply 

bores, utility services, 

flooding, bushfire, 

protected habitats, special 

water supply catchments, 

and council plans or 

strategies for onsite 

wastewater management. 

Closely aligned with 

the VLCAF providing 

more specific 

instructions.  

Site Locality 

Plan  

Locality map showing Title 

boundaries, surface water, 

groundwater, and any 

council/state 

government/water 

corporation information 

with a base-map. 

Scaled locality plan 

identifying site and key 

features of site 

boundaries, contour lines 

and surface waters. 

Close alignment.  

Site 

Assessment  

Follows VLCAF (MAV et 

al., 2014) including but not 

limited to the identification 

of any land slippage risks. 

Assessment of aspect, 

erosion & landslip, 

imported fill, flooding, 

groundwater, land 

suitability, landform, rock 

outcrops, setback 

distances, site drainage, 

storm water run-on and 

run-off, slope, surface 

waters and vegetation. 

Moderate alignment, 

with the 891.4 Code 

requiring a site 

investigation to be 

undertaken. Specific 

site parameters 

required are only 

included and 

explained by 

VLCAF. 

Soil 

Assessment  

Follows Vic LCA 

framework (MAV et al., 

2014) including but not 

limited to soil profiling, soil 

Assessment of cation 

exchange capacity, colour 

and mottling, electrical 

conductivity, Emerson 

aggregate class, 

Moderate alignment, 

with the 891.4 Code 

requiring soil 

profiling, texture and 

permeability tests to 
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texture classification and/or 

soil permeability tests. 

 

Soil permeability to be 

assessed either via the 

constant-head soil 

permeability method or 

site-and-soil evaluation 

procedure from AS/NZS 

1547:2012 using soil 

texture and structure. 

permeability and design 

loading rate, pH, rock 

fragments, sodicity, 

sodium absorption ratio, 

soil depth, soil texture, 

and depth to water table. 

be undertaken. 

Other physical and 

chemical soil tests 

are only described in 

the VLCAF which 

are just as integral to 

OSSM design (pH, 

dispersion, mottling 

and so on).  

Soil Test Pit 

Method  

Augering the soil to at least 

2m and laying the retrieved 

soil on the ground in 

sequence for description or 

digging pits are acceptable 

methods. 

At least two hand-dug or 

augered test pits to a 

depth of at least 1.5m to 

be excavated in areas 

determined to be most 

suitable for effluent 

application. 

Close alignment, 

other than test pit 

depth. For practical 

purposes, test pits to 

1.5m are adequate 

as soils 

investigations need 

to concentrate on 

the soil 0.6m below 

the point of 

application. 

Determination 

of Land 

Capability  

Collate and analyse 

information gathered 

regarding the development 

of the site and any 

cumulative detrimental 

impacts the development 

may have on the 

surrounding environment. 

Assessment of the 

capacity of the land to 

assimilate treated 

wastewater is based on the 

data collected and the total 

Risk assessment of site 

and soil characteristics 

undertaken in LCA matrix. 

Site and soil 

characteristics are 

quantitatively and 

qualitatively assessed as 

possessing either a ‘nil or 

minor’, ‘moderate’, or 

‘major’ constraint to onsite 

wastewater management.  

Mitigation options are to 

be included to address 

‘moderate’ or ‘major’ 

constraints identified. 

Minor alignment, the 

VLCAF provides a 

detailed risk 

assessment process 

to assess individual 

site and soil 

characteristics which 

is not included in the 

891.4 CoP. 

This risk 

assessment process 

as outlined in the 

VLCAF is not a legal 

requirement and as 

such is not 
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dissolved salts (TDS) in 

the potable water supply. 

standardised across 

Victoria.  

Wastewater 

Generation 

Calculation 

Wastewater generation 

calculated for hydraulic 

and organic (BOD) 

loadings. Where site-

specific data is not 

available, Table 4 in the 

891.4 (EPA Vic, 2016) 

Code provides minimum 

daily wastewater flow rates 

and organic flow rates for a 

range of sources including 

households, motels/hotels, 

public areas, hospitals, 

retail centres and so on. 

Follows the 891.4 (EPA 

Vic, 2016) (previously 

891.3) Code for 

calculating hydraulic and 

organic (BOD) loadings. 

Close alignment.  

Effluent 

Quality for 

Land 

Application 

Systems  

Primary treated effluent: 

disposed via LPED 

systems, wick trench and 

bed systems, absorption 

trenches, absorption beds 

and sand (Wisconsin) 

mounds. 

Secondary treated effluent: 

same as Primary with 

addition of surface 

irrigation and sub-surface 

drip irrigation. 

Tertiary treated effluent: 

same as secondary with 

addition of surface 

irrigation. 

Primary treated effluent: 

disposed via LPED 

systems, wick trench and 

bed systems, absorption 

trenches, absorption beds 

and sand (Wisconsin) 

mounds. 

Secondary treated 

effluent: same as Primary 

with addition of sub-

surface irrigation. 

 

Minor alignment, the 

VLCAF only 

distinguishes 

between Primary 

and Secondary 

treatment standards 

and references the 

2013 891.3 CoP. 

Whereas the 891.4 

Code describes 

Primary, Secondary, 

Advanced 

Secondary and 

Tertiary effluent 

standards.  

Land 

Application 

Rates  

Design Loading Rates 

(DLRs) and Design 

Irrigation Rates (DIRs) to 

be adopted from Table 9 of 

Design Loading Rates 

(DLRs) and Design 

Irrigation Rates (DIRs) to 

be adopted from Table 9 

Close alignment.  
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the 891.4 (2016) Code 

based on soil categories. 

of the 891.4 (2016) Code 

based on soil categories. 

Water and 

Nutrient 

Balance 

Requirements 

Water balance is required 

for all sites, and nutrient 

balances only required in 

sensitive sites. 

A water balance is 

required and nutrient 

balances are required for 

all effluent management 

systems in sensitive sites. 

Close alignment. 

Site Plan 

Requirements 

Includes but not limited to 

site address, Title 

boundaries, council 

overlays, environmentally 

significant overlays,  

waterways, drainage lines, 

types of catchment, 

groundwater bores, 

contour lines (1-10m 

intervals), direction of 

slope and slope analysis, 

location of test pits or 

auger holes, rock outcrops, 

shallow bedrock, shallow 

groundwater, setback 

distances, flood potential 

(1% and 5% AEP potential 

contour lines), location of 

buildings and proposed 

development, and the 

location and dimensions of 

the proposed treatment 

system and land 

application area. 

In line with the 891.4 

(Victorian EPA, 2016) 

Code including but not 

limited to site address, 

Title boundaries, council 

overlays, environmentally 

significant overlays,  

waterways, drainage 

lines, types of catchment, 

groundwater bores, 

contour lines (1-10m 

intervals), direction of 

slope and slope analysis, 

location of test pits or 

auger holes, rock 

outcrops, shallow 

bedrock, shallow 

groundwater, setback 

distances, flood potential 

(1% and 5% AEP 

potential contour lines), 

location of buildings and 

proposed development, 

and the location and 

dimensions of the 

proposed treatment 

system and land 

application. 

Close alignment. 
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Reporting 

Requirements  

The report should detail 

the LCA objectives, 

process, findings and 

proposed onsite treatment, 

land application and 

management strategies. 

Report should include a 

location map, site plan to 

scale, certificate of Title for 

the property, building floor 

plans, design maximum 

peak daily hydraulic flow, 

design maximum daily 

organic load, water 

balance calculations, 

nutrient balance 

calculations (where 

applicable), a log of all soil 

test pits and auger holes, 

site management plan 

including wastewater 

system design and 

installation plan. 

The Vic LCA Framework 

(MAV et al., 2014) 

describes reporting 

requirements for 

individual LCA processes 

described. It is 

recommended that the 

report should contain 

clear, sub-headed 

sections dealing with key 

elements, contain specific 

direction for the 

installation, operation and 

maintenance of the 

wastewater treatment and 

effluent management 

systems, refer to the 

detailed site plan, contain 

technical information of 

soil borelogs, test results, 

modelling outputs and 

contain a separate 

conclusion or executive 

summary for key findings. 

Close alignment with 

the VLCAF providing 

more detail for sub-

section reporting 

recommendations.  

 

The land capability assessment procedures identified in the EPA VIC (2016) 891.4 CoP and the 

VLCAF (MAV et al., 2014) are mainly closely aligned, however, the majority of the necessary detail 

is provided by the latter document. This is evidenced in Tables 1 and 2 in the VLCAF providing 

supplementary information for LCA assessors on the appropriate assessment procedure for each 

site and soil features that could pose a constraint to onsite wastewater management. The value of 

including explanatory information in addition to assessment procedures for each site and soil feature 

is integral in carrying out best practice land capability assessment procedures. 

 

Furthermore, the risk assessment matrix included by the VLCAF is provided as an example of a 

suitable method for determining land capability of a site or land application area for onsite 

wastewater. The risk assessment matrix provided uses both quantitative and qualitative 

methodologies to identify and describe the level of constraint presented by each site and soil 

characteristic where these present a moderate or major level of constraint. This allows for mitigation 

of identified risks to meet necessary public health, environmental and amenity requirements. This 

risk assessment process is not included in the 891.4 CoP, meaning, the method outlined by the 
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VLCAF document remains as a guide rather than a State-wide standardised approach to assessing 

multiple risk factors that present constraints to onsite wastewater management. 

 

7.3  Land capability assessment across Australia and overseas 

 

The Land Capability Assessment (or similar) procedures for each Australian State and Territory and 

international (New Zealand, Ireland and the USA) onsite wastewater guideline or code of practice 

were compiled (Refer to Table 2-4 below) for seven broad LCA steps that appeared most commonly 

in guideline documents reviewed. The documents reviewed are outlined in Section 7.6. The seven 

identified LCA steps included: Scoping preliminary information (desktop study); the site assessment; 

the soil assessment; determination of land capability (risk assessment); selection of a suitable land 

application method, design and sizing of land application areas; and reporting requirements. 

 

Among the onsite wastewater guideline or policy documents reviewed, land capability assessments 

commonly assessed similar features in the desktop scope, site assessment and soil assessment 

steps. However, it is noted that the method of assessment between Australian State and Territory 

and international documents may be more variable. The main variance was observed to be from the 

different approaches to the determination of land capability assessment step. Guidelines from NSW, 

Victoria, and Auckland, New Zealand specify a risk evaluation methodology and the AS/NZS1547 

Standard and the US EPA (2002) suggest a risk evaluation procedure be adopted for local policy 

implementation. Remaining guidelines reviewed from South Australia and Ireland set out specific 

criteria whereby if the site fails to satisfy criteria, the wastewater system may need to be modified to 

include additional treatment and/or disposal requirements, or alternatively, require off-site effluent 

disposal. 

 

7.4  Feedback from stakeholder report 

 

The stakeholder report by Mosaic Lab (2021) EPA Wastewater Code of Practice Recommendations 

reports on scoping research undertaken with a range of stakeholders as part of the review of the 

Victorian EPA (2016) Code of Practice (CoP). Engagement included 13 representatives of State 

Government Agencies in an on-line workshop, 5 system designers/manufacturers/installers/service 

technicians and 4 Land Capability Assessment practitioners in telephone or on-line interviews and 

16 representatives of Councils and water corporations using an on-line survey tool. 

 

A number of responses related to the land capability assessment process and procedures described 

in the 891.4 CoP and the reference to the Victorian Land Capability Assessment Framework 

(VLCAF) in the 891.4 CoP. 

 

The feedback provided by regulators regarding LCA indicated: 

• Regulators identify very variable approaches, content and quality of Land Capability 

Assessments. 

• Regulators would prefer that required qualifications were defined for Land Capability 

Assessors. 

• Regulators would like more involvement and oversight of LCA standards by the EPA. 
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• Regulators identify with lack of skills and experience in dealing with Land Capability 

Assessments. 

• Some Regulators would like to see simplification of the LCA, and flag that they neither fully 

understand the process, nor have the time and/or training to assess the LCAs in detail. 

• Regulators would like Assessors to keep to the VLCAF template. 

• Regulators would like guidance on checking LCAs. 

• Some Regulators identify gaps in the CoP. 

• Councils would like support in the provision of tools to enable them to apply the CoP 

consistently. 

 

The feedback provided by land capability assessors regarding LCA indicated: 

• LCA Assessors see the CoP as setting the framework by which they do Land Capability 

Assessments. 

• LCA Assessors see the CoP and VLCAF as setting the boundaries. 

• LCA Assessors feel that the CoP should set LCA requirements so that Councils do not set 

their own. 

• LCA Assessors would like the CoP to align with the VLCAF document. 

• LCA Assessors would like the CoP to retain a section outlining LCA requirements. 

• LCA Assessors would like the CoP to be based on sound Science. 

 

The feedback provided by both regulators and assessors regarding LCA indicated: 

• Both Regulators and Assessors like the VLCAF in that it describes the whole LCA procedure. 

• Both Regulators and Assessors identify inconsistencies between the CoP and the 

AS/NZS1547 Standard. 

• Regulators and Assessors would like to avoid duplication in the CoP and VLCAF. 

• Some Regulators and Assessors would like to see the VLCAF process adopted with a 

template available. 

• Regulators would like consistency in the application of the water balance approach used in 

the LCA process. 

• Both Regulators and Assessors would like further training around the CoP, VLCAF and LCA 

process. 

 

The VLCAF was first written in 2006 and has subsequently been revised in 2014 to align with the 

since revised CoP 891.3 and the AS/NZS1547 Standard (2012), in so far as the Standard was 

recognised by the CoP. The VLCAF is the only Australian State Government document which solely 

focuses on land capability assessment. Some other codes, e.g. NSW and the AS/NZS1547 

Standard, offer some guidance on the site and soil assessment or land capability assessment 

process, but are generally not as comprehensive, nor do they offer a worked example or template 

as does the VLCAF. In that regard the VLCAF is a more comprehensive support document for both 

Assessors and Regulators than is available elsewhere. Other States, e.g. NT and WA refer to the 

VLCAF document as being a suitable example of a systematic approach to land capability 

assessment which should be used for guidance. 

 

mailto:mail@whiteheadenvironmental.com.au
http://www.whiteheadenvironmental.com.au/


 

 

 

 

77 
 

197 Main Road Cardiff NSW 2285 Australia Telephone + 61 2 4954 4996 

Email mail@whiteheadenvironmental.com.au  Website www.whiteheadenvironmental.com.au 
 

 

7.5  Recommendations for LCA procedures 

 

We recommend that the benefits of the VLCAF as a systematic approach to land capability 

assessment, and in particular the illustrative worked example, not be lost in the review of the CoP. 

The VLCAF brings together good practice as evidenced by the published literature and is recognised 

by both Regulators and Assessors as a sound and comprehensive approach to land capability 

assessment. Where it is required and applied, it results in consistent and good quality land capability 

assessment and compliant design. There has been some hesitancy in the application of the VCLAF 

as it is seen as a more costly approach than the previous ad hoc approach, but this is a necessary 

element of higher quality land capability assessment. Where there has been a reluctance to require 

such a standard, lesser quality outcomes are noted and less robust designs are the result. It is in the 

long term benefit of all players, including property owners, designers and regulators, that high 

standards are required and maintained and it is important that all parties recognise that this has to 

be reflected in the cost. The VLCAF requires discretion and judgement be applied by both Regulators 

and Designers in its application. It is important that what is required for assessment of an application 

is both required and delivered, and that the necessary requirements are conveyed clearly by the 

Regulator to the Assessor and property owner. 

 

We recognise that there is a desire to avoid duplication in the CoP and the VLCAF and that both 

Regulators and Assessors would prefer that the CoP not be unnecessarily long and complicated, 

but that it provide clear guidance on the land capability assessment process. Keeping the documents 

separate and referring to the VCLAF as the required approach in the CoP offers an opportunity to 

separate the regulatory requirements (in the CoP) from the technical document outlining the required 

approach and providing support, with a worked example (in the VLCAF). 

 

Some of the variance between the CoP and the Standard has been introduced without strong support 

from the published literature and closer alignment would be possible. These variances should be 

identified, removed where not supported by published research or included with justification, where 

there is evidence that they represent best practice. 

 

Neither the CoP nor the VLCAF presently aligns with the ISO 31000 risk management process, but 

this is something that could be addressed by revision and updating of the documents and illustrated 

with a worked example in a revised and updated version of the VLCAF. The draft of GD06 (Auckland 

Council, 2018) outlines a risk management process in Appendix K1.0 and tabulates risk reduction 

measures and provides a risk response template, which with modification to align with Victorian 

legislation, other requirements of the CoP and the VLCAF, could form the basis of a possible 

component of the revised CoP and/or VLCAF. 

 

Setting out an approved approach or methodology for land capability assessment in a separate 

technical document (such as the VLCAF) enables sufficient detail to be included to support sound 

practice, provides a clear approach which can be referred to in and required by the CoP and ensures 

that the CoP is not unnecessarily encumbered with technical detail. 

 

We recommend that the VLCAF be retained as a separate document which outlines a systematic 

approach to land capability assessment and that this approach should be required by the CoP. The 
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CoP should more strongly encourage and require Local Government Regulators and Land Capability 

Assessors to follow both the CoP and the approach to LCA outlined in the VLCAF. 

 

The CoP should avoid duplication with the VLCAF. 

 

Both the CoP and the VLCAF should be revised to align with the ISO 31000 risk management 

process by incorporating the approaches of GD06 (Auckland Council, 2018) Appendix K1.0, suitably 

modified to align with Victorian legislation. 
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Table 2-4: Comparison of land capability assessment procedures (or similar) specified by Australian State or Territory and international onsite wastewater codes of practice and guidelines 

 NSW SA VIC AS/NZS 1547:2012 
Auckland, New 

Zealand 
US EPA Ireland EPA 

On-Site 

Wastewater 

Management 

Codes of 

Practice & 

Supporting 

Documents  

Environmental & Health 

Protection Guidelines: On-

site Sewage Management 

for Single Households 

(Department of Local 

Government, 1998) 

Designing and Installing 

On-Site Wastewater 

Systems (WaterNSW, 

2019) 

On-site Wastewater 

Systems Code (South 

Australia Health, 2013) 

Code of practice - onsite 

wastewater management 

(Environmental Protection 

Authority Victoria, 2016) 

Victorian Land Capability 

Assessment Framework 

(2nd edition 2014) (Municipal 

Association of Victoria, 

Department of Primary 

Industries and Environment 

Protection Authority) 

AS/NZS 1547:2012 On-site 

Domestic Wastewater 

Management (Standards 

Australia/ Standards New 

Zealand, 2012) 

AS/NZS 1547:2012 LCA 

procedure adopted in 

guidelines from Northern 

Territory, Queensland, 

Western Australia and 

Tasmania  

Auckland Council. 

(2018) On-site 

Wastewater 

Management in the 

Auckland Region. 

Auckland Council 

guideline document, 

GD2018/006  

 

US EPA (2002). Onsite 

Wastewater Treatment 

Systems Manual, 

(Office of Water, Office 

of Research and 

Development, U.S. 

Environmental 

Protection Authority) 

 

EPA Ireland (2021). Code 

of Practice Domestic 

Waste Water Treatment 

Systems (Population 

Equivalent ≤10)   

 

LCA 

Procedure 
Code of Practice or Guideline Criteria 

Preliminary 

Information 

Scope  

(Desktop 

Study) 

Desktop evaluation of: 

existing infrastructure, 

future Council plans, 

existing on-site systems, 

practicality of sewer 

connection, soil landscape, 

environmentally sensitive 

areas, climate data, 

groundwater, bores, flood 

risk contours, setback 

distances. 

 

Preliminary identification of: 

expected available areas, 

suitable on-site sewage 

management systems and 

minimum lot 

sizes/maximum 

development densities 

Not specified. 

Desktop evaluation of: land 

zoning, property 

boundaries, topographic 

mapping, surface waters, 

climate data, geological 

mapping, soil mapping, soil 

survey and testing data, 

groundwater, 

domestic/public supply 

bores, utility services, 

special water supply 

catchments, planning 

requirements, bushfire 

areas, flood areas, and 

protected habitats. 

Desktop evaluation of: 

relevant legal and planning 

information, soil and 

landscape (topography) 

features, infrastructure 

information, cumulative 

effects (e.g. soil salinity), 

ground water quality, surface 

water quality, erosion and 

land slippage, setback 

distances, exclusion areas 

and potential environmental 

and public health effects of 

any proposed on-site 

system. 

Desktop evaluation of: 

existing/proposed lot 

area, lot boundaries, 

building footprints, 

impervious area, 

infrastructure, storm 

water disposal systems; 

cultural & natural 

heritage; land zoning; 

historical activities; legal 

user rights; 

embankment and 

retaining walls; 

environmental 

management areas; 

underlying aquifers, 

soil/geology; 

topography; existing 

land cover; vegetation 

cover; overland flow 

paths; water supply 

sources; geotechnical 

hazards; surface water, 

flood potential; and 

rainfall. 

Desktop evaluation of: 

site survey maps, soil 

surveys, topographic 

maps, aerial photos, 

wetland maps, source 

water protection areas, 

geology and basin 

maps, climate data, 

natural resource 

inventories, applicable 

regulations and 

setbacks, hydraulic 

loading rates, criteria 

for alternative on-site 

wastewater systems, 

size of house/facility, 

loading rates, 

discharge types and 

planned location of 

water well. 

Desktop evaluation of: 

maximum number of 

residents, proposed water 

supply, density of existing 

housing, archaeological or 

natural heritage sites, 

special areas of 

conservation, hydrological 

features (streams, rivers 

and lakes), soil type, 

subsoil type, location of 

karst features, aquifer 

type, groundwater 

vulnerability and past 

experience.  
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Site 

Assessment 

Assessment of flood 

potential, exposure, slope 

(%), landform, run-on and 

upslope seepage, site 

drainage, fill, buffer 

distances, land area, rocks 

and rock outcrops, 

geology/regolith.  

Assessment of land 

slope, flooding, water 

table, bedrock, land area, 

location of existing 

development, land use, 

and availability of water. 

Assessment of aspect, 

erosion & landslip, imported 

fill, flooding, groundwater, 

land suitability, landform, 

rock outcrops, setback 

distances, site drainage, 

storm water run-on and run-

off, slope, surface waters 

and vegetation.  

Assessment of slope, shape, 

aspect, exposure, erosion/ 

mass movements/ land slip, 

boulders/ rock outcrops, 

vegetation, watercourses, 

soil water regime, fill, run-

on/flooding, channelled run-

off, soil surface condition 

and salinity. 

Assessment of 

topography, site slope, 

site stability, aspect and 

surroundings, 

vegetation cover, 

hydrology, surface 

water, groundwater, and 

interflow movement. 

Assessment of 

landscape position, 

topography, vegetation 

and natural or cultural 

features.  

Identification of 

unsuitable areas from 

water supply 

separation distances, 

regulatory buffer 

zones/setbacks, 

limiting geophysical 

features. 

Assessment of landscape 

position, slope, proximity to 

surface waters, existing 

dwellings or on-site 

systems, wells/springs, 

outcrops and karst 

features (Note: local 

geology informs 

management practices, 

which may not be 

applicable in other 

areas/regions), drainage, 

land use, vegetation 

indicators, and ground 

conditions.  

Soil 

Assessment 

Assessment of depth to 

bedrock or hardpan, depth 

to high episodic/seasonal 

water table, soil 

permeability category, 

coarse fragments (%), bulk 

density, pH, electrical 

conductivity, sodicity, cation 

exchange capacity, 

phosphorous sorption and 

modified Emerson 

aggregate test.  

Can be done in 

accordance with 

AS/NZS1547:2012 or: 

 

Soil samples are to be 

logged and described in 

accordance with AS1726 

(Geotechnical Site 

Investigations) with each 

layer classified according 

to Table 8-1 which sets 

out two soil categories 

(fine grained soils and 

coarse grained soils). 

Assessment of cation 

exchange capacity, colour 

and mottling, electrical 

conductivity, Emerson 

aggregate class, 

permeability and design 

loading rate, pH, rock 

fragments, sodicity, sodium 

absorption ratio, soil depth, 

soil texture, and depth to 

water table.  

Soil permeability to be 

assessed either via the 

constant-head soil 

permeability method or site-

and-soil evaluation 

procedure from 

AS/NZS1547:2012. 

Assessment of soil colour, 

soil texture, coarse 

fragments, soil structure, 

dispersion (Emerson test), 

shrink-swell cracking 

reactive soils, perched or 

permanent water table, 

surface condition and soil 

moisture status.  

Assessment of soil 

profile, soil texture, soil 

colour, size and 

abundance of mottles, 

size and abundance of 

gravel/boulders, 

abundance of roots, soil 

structure, consistency, 

depth to saturated soil, 

and depth to 

impermeable layers.  

Assessment of ground 

water depth from 

pit/auger, soil profile 

from backhoe pit, soil 

depth, soil texture, soil 

structure, soil colour, 

redoximorphic features 

(mottles), soil moisture, 

volumetric percentage 

of rock, and presence 

of high water table.  

Assessment of depth to 

bedrock, depth to water 

table, soil/sub-soil 

structure and texture, 

mottling, water ingress 

along walls, soil colour, soil 

compaction, density, 

layering, and presence of 

preferential flow paths. 

 

Hydraulic assimilation 

capacity of the sub-soil is 

assessed via percolation 

tests taken at the surface 

and sub-surface level. 

Soil Test 

Pit/Borehole 

Requirements 

At least three soil profiles 

(pits or cores) to a depth of 

1.2m undertaken for each 

proposed land application 

area. Samples are to be 

taken for each soil horizon. 

Not specified. 

At least two hand-dug or 

augured test pits (~2m 

depth) to be excavated in 

areas determined to be 

most suitable for effluent 

application. 

At least three soil 

observation boreholes and a 

soil pit are required to 

determine where the best 

soils for a land application 

system are located. 

Soil borehole dug by auger 

or core sampler to at least 

1.5m depth. Soil pit is dug by 

At least three borehole 

or soil test pit locations 

are recommended to a 

depth of ~1m located in 

the land application 

area and another 

borehole or test pit to be 

located in a reserve 

area. Suitable methods 

for extracting soil 

Excavation of a 

backhoe test pit is 

recommended for large 

on-site wastewater 

systems or difficult 

sites otherwise profiles 

can be described using 

a hand auger or drill 

probe. 

Trial hole to be as small as 

practicable (e.g. 1m x 6m). 

The excavation depth for 

areas with underlying 

aquifers is 2.1m and 3m 

for regionally important 

aquifers. It is suggested 

that where safe, trial holes 

remain open for 48 hours 

to allow the presence of a 
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hand or backhoe to give a 

clean face exposed for 

inspection to at least 1.5m 

depth. 

include test pits, hand 

auger, machine 

boreholes and hand 

sampling.  

water table to be 

determined. 

Determination 

of Land 

Capability 

(Risk 

Evaluation) 

Each site and soil factor is 

categorized either 

quantitatively or qualitatively 

as posing a ‘minor’, 

‘moderate’ or ‘major’ 

constraint to sustainable on-

site wastewater 

management.  

 

The most limiting feature 

determines the site 

capability for an on-site 

sewage management 

system. In some cases the 

problems posed by a 

limiting feature can be 

overcome by using special 

designs or modifying the 

site.  

Sets out site and soil 

assessment criteria (from 

factors defined in the site 

and soil assessment) 

whereby if the site fails to 

satisfy criteria, the 

wastewater system may 

need to be modified to 

include additional 

treatment and/or disposal 

requirements, or 

alternatively, require off-

site effluent disposal.   

Risk assessment of site and 

soil characteristics 

undertaken in a LCA matrix. 

Site and soil characteristics 

are quantitatively and 

qualitatively assessed as 

possessing either a ‘nil or 

minor’, ‘moderate’, or 

‘major’ constraint to onsite 

wastewater management.  

Mitigation options are to be 

included to address any 

‘moderate’ or ‘major’ 

constraints identified.  

 

The final outcome depends 

on the relative severity and 

influence of individual 

features on potential onsite 

wastewater management 

options.  

The results of the site and 

soil evaluation are used to 

determine the soil category 

assigned for design 

purposes, in addition to the 

identification of potential 

risks.  

 

Risk evaluation should 

establish which risks are 

significant in their potential 

impact on the long-term 

performance of wastewater 

system(s) and the likelihood 

of their creating adverse 

intermittent or cumulative 

impacts. Where cumulative 

environmental risks are high, 

a conservative alternative 

such as off-site wastewater 

servicing should be 

considered. The 

development of a 

management plan should 

deal with the risk reduction 

of site and soil constraints.  

A risk evaluation 

procedure is given for 

assessing the likelihood 

and consequence of site 

and soil constraints to 

establish the level of 

risk as ‘low’, ‘medium’ or 

‘high’. Risk reduction 

strategies should be put 

forward and 

documented with the 

highest risk prioritized 

first.  

 

Table 70 provides 

examples of risk-

reduction measures 

based on the 

identification of potential 

hazards.  

Performance 

requirements for on-

site systems should be 

based on risk 

assessments that 

consider the hazards of 

each potential pollutant 

in wastewater, and its 

transport and fate in 

the receiving 

environment. 

 

Soil texture and 

structure information is 

used to estimate the 

design hydraulic 

infiltration rate of the 

soil and therefore its 

capacity to accept and 

transmit water is 

assessed in this step. 

Caution is advised for 

soils with rapid 

infiltration rates as the 

potential for reduced 

treatment capacity is 

high.  

Determination of site 

suitability is undertaken by 

checking if the site meets 

specific criteria including 

slope, separation 

distances, minimum 

unsaturated soil depths, 

hydraulic capacity, and any 

other limiting site 

constraints.  

 

Hydraulic capacity is 

assessed from percolation 

testing where values >120 

mins/25mm, mean the site 

is considered unsuitable, 

and alternative options 

must be considered. For 

percolation values <3 

mins/25mm the retention 

time is considered 

unsatisfactory and soils 

require mitigation 

strategies.  

Selection of 

Land 

Application 

System 

The most limiting site and 

soil features identified 

should be the basis for 

selection of a suitable 

system. It is recommended 

to select the land 

application system first 

based on the results of the 

site and soil evaluation. 

From there, the required 

effluent quality can be 

Site and soil 

characteristics must be 

considered when 

designing a land 

application system in 

order to determine the 

most appropriate location, 

type and size of a land 

application system. 

Selection of a suitable 

onsite wastewater 

management system should 

take into account the most 

limiting site and soil feature 

and any mitigation options 

required. It is suggested to 

choose a land application 

system most suited to the 

site and soil features 

identified. Then, ensure the 

The choice of land 

application system should 

take into account the design 

loading/irrigation rate values 

which are based on soil 

texture and structure in 

addition to any limiting 

constraints identified in the 

site and soil evaluation 

process.  

The identification of site 

and sub-surface 

constraints are used to 

inform the most 

appropriate land 

application area, land 

application methodology 

and the level of 

wastewater treatment 

required.  

Initial system design 

requires considerations 

of: the projected 

wastewater volume, 

flow, and composition; 

controlling design 

boundaries of selected 

receiving environment; 

performance 

requirements of the 

chosen receiving 

The conclusions of the site 

characterization will dictate 

the type and range of 

system(s) and the design 

requirements, largely 

based on percolation 

values & minimum soil 

depths. 

 

mailto:mail@whiteheadenvironmental.com.au
http://www.whiteheadenvironmental.com.au/


 

 

 

 

83 
 

197 Main Road Cardiff NSW 2285 Australia Telephone + 61 2 4954 4996 
Email mail@whiteheadenvironmental.com.au  Website www.whiteheadenvironmental.com.au 

 

 

determined from the site 

sensitivity and land 

application area design 

which informs the selection 

of an appropriate treatment 

system.   

Considerations should also 

be given to climate impacts 

on land application system 

efficiency.  

hydraulic and contaminant 

loads can be adequately 

assimilated based on the 

site sensitivity and land 

application area design. 

Finally, selection of an 

appropriate treatment 

system is based on the 

level of effluent quality 

required. 

 

Table K2 provides guidance 

on selecting appropriate land 

application systems to fit the 

site and soil, based on any 

identified limiting constraints.   

 

Tables 17, 18 and 19 

provide guidance for the 

suitability of land 

application systems 

based on soil 

categories, slope and 

other site or soil 

considerations. 

environment; and the 

needs and desires of 

the owner.  

Table 6-3 sets out 

minimum unsaturated soil 

depth requirements that 

correspond to 

infiltration/treatment areas.  

Table 6-4 sets out 

percolation value ranges 

that correspond to an on-

site treatment and disposal 

options. 

Reporting 

Requirements 

Dependent on Council 

requirements, including (but 

not limited to) a detailed site 

plan and the results of the 

site and soil investigation.  

Report must include 

details of the 

investigations carried out, 

a detailed site plan, type 

of proposal to be 

installed, documented soil 

types encountered, 

nominated effluent 

percolation rate (or design 

loading/irrigation rate), 

design of the land 

application system, 

assessment of the site 

suitability for long-term 

effluent disposal/reuse, a 

summary of site 

characteristics, supporting 

climate data, required 

surface water diversions, 

and identified limitations 

of the proposed system. 

Specific reporting 

suggestions are described 

for each step of the LCA 

process in the Victorian 

LCA Framework (MAV et 

al., 2014). 

Report should include a 

location map, site plan to 

scale, certificate of Title for 

the property, building floor 

plans, design maximum 

peak daily hydraulic flow, 

design maximum daily 

organic load, water balance 

calculations, nutrient 

balance calculations (where 

applicable), a log of all soil 

test pits and auger holes, 

site management plan 

including wastewater 

system design and 

installation plan. 

All information collected 

during the site evaluation 

process should be fully 

reported. Aspects that 

should be included where 

applicable are: results of the 

site-and-soil evaluation; 

selection, sizing and design 

of the land application 

system; design risk 

management measures; 

selection of wastewater 

treatment unit; and other 

relevant design criteria.  

A site and soil report 

including the results 

from the preliminary site 

assessment, site 

evaluation, soil 

evaluation, preliminary 

design, conclusion and 

the site assessment 

plan.  

Specific reporting 

requirements are not 

specified however, the 

results of site 

evaluation should be 

used to create a site 

map to inform onsite 

wastewater system 

design specifications.  

Reporting requirements 

include but are not limited 

to: site characterization 

form inclusive of site 

photos and relevant maps; 

minimum design, 

construction, installation 

requirements for onsite 

wastewater systems 

proposed; and the type, 

location and installation 

requirements for selected 

onsite wastewater system.   
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8.0 Section 2d 

8.1  Introduction  

This report collates information relating to Section 2d of the brief. 

Tasks and deliverables for Section 2d are as follows: 

Section 2 – Assessment of currency, effectiveness of the scientific content of the CoP. 

Including: 

d. Setback distances in the CoP compared to requirements in other jurisdictions by 
comparing them to the literature. This will include a review of guidance released by 
other States and Territory, as well as international guidelines from New Zealand, 
Europe and the United States on onsite wastewater management. 

 

Reporting requirements of Section 2d include: 

 

A section in the report that summarises the analysis on how setback distances outlined in the CoP 

differ to those in other jurisdictions; including explanations of the reasons underpinning key 

differences. Recommendations on aspects that EPA should consider adopting (including a 

justification for why) in the scope for the formal review of the CoP. 

 

8.2  Review of setback distances and reasons underpinning key differences 

 

Setback distances are prescribed in all of the onsite wastewater codes and guidelines reviewed from 

Australian States and Territories, in addition to international sources (Auckland, New Zealand; 

Colorado, USA; and Ireland, Europe). Across all codes and guidelines reviewed (listed in Section 

8.4), setback distances are commonly influenced by slope characteristics of the site, effluent quality 

(i.e. Primary or Secondary treatment), and the land application method. As such, differences in 

setback distances across the jurisdictions reviewed can be attributed to what factor is selected when 

determining an appropriate setback distance. For example, the Victorian code (EPA VIC, 2016) 

describes two separate sets of setback distances for Primary and Secondary treated effluent and 

makes the distinction between up-slope and down-slope setbacks for certain site features. The NSW 

guideline (NSW DLG, 1998) makes the similar distinction between up-gradient and down-gradient 

setback distances, in addition to making the distinction between specific land application methods 

when determining suitable setback distances. As a result, the final setback distances described may 

vary depending on the approach taken when factoring in slope characteristics, effluent quality and 

land application methods by differing codes and guidelines (Refer Table 2-5). 

 

The Tasmanian Government (2016) take a unique approach with respect to one option provided for 

determining setback distances based on site-specific slope characteristics. This includes setting a 

minimum setback distance and then adding an amount onto that value for every degree of average 

gradient observed from the relevant site feature. In contrast, the Northern Territory Government 
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(2014) describe minimum setback distances in their CoP and then specify an amount to add onto 

that value in the case where the slope of the site exceeds 10%. These aforementioned approaches 

vary in comparison to the slope considerations made by codes and guidelines from NSW, 

Queensland, South Australia, and Victoria whereby separate values are provided for up-gradient 

and down-gradient setback features where applicable. 

 

International guidelines reviewed from New Zealand (Auckland Council, 2018) and the USA 

(CDPHE, 2013) included setback distances for multiple effluent quality standards and included, 

Primary, Secondary, Advanced Secondary, Tertiary and Advanced Tertiary treatment levels. The 

Colorado Regulation 43 stipulated effluent quality higher than Secondary must be pressure dosed, 

and reduced setbacks are allowed in the case it can be demonstrated by a professional engineer or 

geologist that the use of a barrier (30mm PVC liner) can prevent lateral movement of effluent. The 

GD06 (Auckland Council, 2018) make the distinction between effluent quality standards in addition 

to soil categories when defining setback distances to surface waters, water supply bores and 

groundwater based on AS/NZS1547:2012 Table 5.2 soil categories. 

 

Furthermore, specific land application methods may have different considerations when determining 

suitable setback distances. The NSW DLG (1998) guideline describes higher setback distances 

between surface irrigation and dwellings in comparison to other land application method setback 

distances. This distinction between setback distances for surface irrigation methods and sub-surface 

effluent disposal methods is likely due to the increased risk of contact associated with surface 

irrigation methods and the higher likelihood of transmission of contaminants via surface water to 

sensitive receptors. A similar approach involving assigning higher setback values to surface irrigation 

systems was observed in the other codes and guidelines that made a distinction based on the land 

application method being employed and included codes from Northern Territory and Queensland. 

 

Additionally, another reason underpinning key differences in setback distances described across 

policy documents reviewed is the consideration of local conditions. As the Northern Territory code 

describes in Section 12, determining setback distances for the design of wastewater management 

systems was undertaken with respect to the local conditions prevalent in the Northern Territory. 

Across Australia, each State and Territory has differing reliance on potable water sources (i.e. 

surface water catchments or groundwater aquifers) and as such this may play an influential role in 

determining an appropriate buffer distance between land application of effluent systems and a 

potable water catchment or domestic groundwater bore. This was particularly evidenced in the 

Ireland EPA (2021) code, whereby, the risk of groundwater pollution is prioritised in the management 

practices prescribed due to a significant reliance on groundwater for potable use. As such the 

minimum soil depths (vertical setback) between the point of infiltration and the bedrock or water table 

depend on the groundwater protection responses (GWPRs) zoning. The GWPR zoning outlines the 

aquifer classification in the general area and the vulnerability of the groundwater. In GWPR zones 

that contain more vulnerable aquifer and groundwater sources a more conservative vertical setback 

is applied. 
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8.3  Recommendations for setback distances 

 

For this part of the CoP to align with ISO31000, it is appropriate to present a range within which 

acceptable buffer or setback distances from each sensitive receptor fall. The point on that range is 

then determined by a risk assessment. 

 

The buffer distances in the CoP are typically within the range proposed for the risk based assessment 

of the Standard AS/NZS1547:2012, with the exception of those for Primary treated effluent upslope 

of property boundaries and those upslope of retaining walls, embankments, escarpments and 

cuttings, which are respectively a little more conservative (6.0 m rather than 5.0 m in the Standard) 

and quite a lot more conservative (15.0 m rather than 3.0 m in the Standard). It is noted, however, 

that the 20.0 m buffer to groundwater bores, although within the AS/NZS1547:2012 range, is 

significantly shorter than in all other States and Territories (50.0-100.0 m). 

 

Buffer distances are well suited to consideration by a risk-based approach as they are quantifiable. 

Buffers need to be set to suit local conditions and should be set in consultation with Water Authorities 

in drinking water catchments. Suitable buffer distances can typically be determined or confirmed by 

modelling methods such as nutrient attenuation modelling and viral die-off modelling. It is 

recommended that prescribed buffers be set conservatively for the range of sensitive receptors and 

that reductions should only be allowed if modelling can clearly show that the prescribed buffers are 

unnecessarily conservative. 

 

We have not found any supporting literature for the above variations from the Standard. Those 

presented in the Standard are considered appropriate elsewhere. 

 

Our recommendation is that the CoP adopt the buffer distance ranges presented in 

AS/NZS1547:2012 Tables R1 and R2, with the risk assessment component of the LCA determining 

where in each range the appropriate buffer or setback be set. 
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Table 2-5: Summary of setback distances for land application systems as specified by Australian State or Territory and international onsite wastewater codes of practice and guidelines   

 NSW NT QLD SA TAS VIC WA 
AS/NZS 

Standard 

 

NZ 

 

US Europe 

On-Site 

Wastewater 

Management 

Codes of 

Practice and 

Supporting 

Documents 

Environmental & 

Health Protection 

Guidelines: On-site 

Sewage 

Management for 

Single Households 

(Department of Local 

Government, 1998) 

Code of Practice for 

Wastewater 

Management 

(Northern Territory 

Government, 2020) 

Queensland 

Plumbing and 

Wastewater Code 

(Queensland 

Government, 2019) 

On-site Wastewater 

Systems Code 

(South Australia 

Health, 2013) 

Building Act 

(Tasmanian 

Government, 2016) 

Code of practice - 

onsite wastewater 

management, 

Publication 891.4 

(Environmental 

Protection Authority 

Victoria, 2016) 

Government 

Sewerage Policy 

(Government of 

Western Australia, 

2019) 

AS/NZS 1547:2012 

On-site Domestic 

Wastewater 

Management 

(Standards 

Australia/ Standards 

New Zealand, 2012) 

Auckland Council. 

(2018) On-site 

Wastewater 

Management in the 

Auckland Region. 

Auckland Council 

guideline document, 

GD2018/006  

On-Site Wastewater 

Treatment System 

Regulation, 

Regulation #43 

(CDPHE, 2013) 

(Note: values 

converted from feet 

to metres) 

EPA Ireland (2021). 

Code of Practice 

Domestic Waste 

Water Treatment 

Systems (Population 

Equivalent ≤10)   

Site 

Feature 
Setback Distance Requirements 

Property 

boundaries 

6.0m/12m down-

gradient/up-gradient 

of property 

boundaries for 

absorption systems 

 

3.0m/6.0m down-

gradient/up-gradient 

of property 

boundaries for 

surface & sub-

surface irrigation 

systems  

2.0m to allotment 

boundaries for sub-

surface effluent 

disposal 

 

0.5m to allotment 

boundaries for 

shallow subsurface 

irrigation (3.5m if 

slope >10% 

downslope)  

 

3.0m to allotment 

boundaries for 

surface spray 

irrigation (6.0m if 

slope >10% 

downslope)  

2.0m to property 

boundaries for 

surface irrigation  

 

4.0m/2.0m 

downslope/upslope 

to property 

boundaries for sub-

surface effluent 

disposal 

2.5m to allotment 

boundaries for sub-

surface effluent 

disposal 

 

0.5m/1.5m 

downslope/upslope 

of allotment 

boundaries for 

recycled water 

irrigation systems 

≥40m from a 

property boundary; 

or 

 

>1.5m upslope from 

property boundary; 

or 

 

2.0m for every 

degree of average 

gradient from 

property boundary 

(Primary treatment 

systems); or 

 

1.5m plus 1m for 

every degree of 

average gradient 

from property 

boundary 

(Secondary 

treatment systems) 

3.0m/6.0m 

downslope/upslope 

of allotment 

boundaries (Primary 

treatment systems) 

 

1.5m/3.0m 

downslope/upslope 

of allotment 

boundaries 

(Secondary 

treatment systems) 

Follows State 

Planning Policy 

Residential Design 

Codes 

1.5 – 5.0m to 

property 

boundaries 

1.5m to property 

boundaries  

 

5m if downslope 

boundary includes 

stormwater disposal 

trench 

 

Add 2m to setback if 

distance downslope  

is >10⁰ to ≤15⁰ 

 

Add 3m to setback if 

distance downslope is 

>15⁰ to 18⁰. 

≥3.0m to property 

lines for unlined 

sub-surface 

trenches, beds and 

seepage pits 

3m to site 

boundaries  
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Buildings 

and 

dwellings 

15m to dwellings for 

surface spray 

irrigation systems 

 

3.0m/6.0m down-

gradient/up-gradient 

of dwellings for 

absorption, sub-

surface irrigation 

and surface drip 

and trickle irrigation 

systems  

3.0m/6.0m 

downslope/upslope 

of buildings for sub-

surface effluent 

disposal 

 

2.0m to buildings for 

shallow subsurface 

irrigation (5.0m if 

slope >10% 

downslope)  

 

3.0m to buildings for 

surface spray 

irrigation (6m if 

slope >10% 

downslope) 

10m to buildings for 

surface irrigation  

 

4.0m/2.0m 

downslope/upslope 

to buildings for sub-

surface effluent 

disposal 

3.0m/6.0m 

downslope/upslope 

of buildings for sub-

surface effluent 

disposal 

 

1.5m/3.0m 

downslope/upslope 

of buildings for 

recycled water 

irrigation systems 

6.0m/3.0m 

downslope/upslope 

to buildings; or 

 

 >4m plus 1m for 

every degree of 

average gradient 

from downslope 

building (primary 

treatment systems); 

or  

 

>2m plus 0.25m for 

every degree of 

average gradient 

from downslope 

building (secondary 

treatment systems 

with subsurface 

application). 

3.0m/6.0m 

downslope/upslope 

of buildings 

(Primary treated 

effluent) 

 

1.5m/3.0m 

downslope/upslope 

of buildings 

(Secondary treated 

effluent) 

Follows State 

Planning Policy 

Residential Design 

Codes 

2.0 - >6.0m to 

buildings or houses 

1.5m to property 

buildings or houses 

 

5m if downslope 

boundary includes 

stormwater disposal 

trench 

 

Add 2m to setback if 

distance downslope  

is >10⁰ to ≤15⁰ 

 

Add 3m to setback if 

distance downslope is 

>15⁰ to 18⁰. 

≤3.0m to structures 

without a basement, 

crawl space or 

footing drains for 

unlined sub-surface 

trenches, beds and 

seepage pits 

 

≤6.0m to structures 

with a basement, 

crawl space or 

footing drains for 

unlined sub-surface 

trenches, beds and 

seepage pits 

10m to on-site 

dwelling house for 

infiltration areas  

Recreational 

areas 

6.0m to swimming 

pools for surface 

spray irrigation 

systems 

 

3.0m/6.0m down-

gradient/up-gradient 

of swimming pools 

for absorption, sub-

surface irrigation 

and surface drip 

and trickle irrigation 

systems 

3.0m/6.0m 

downslope/upslope 

of swimming pools 

for sub-surface 

effluent disposal 

 

3.0m to swimming 

pools for shallow 

subsurface irrigation 

(6.0m if slope >10% 

downslope)  

 

3.0m to swimming 

pools for surface 

spray irrigation 

(6.0m if slope >10% 

downslope) 

10m to recreational 

areas for surface 

irrigation 

 

6.0m to in-ground 

swimming pools for 

sub-surface effluent 

disposal 

3.0m/6.0m 

downslope/upslope 

of swimming pools 

for all effluent 

disposal methods   

Not specified. 

6.0m to recreational 

areas (Primary 

treated effluent)  

 

3.0m to recreational 

areas (Secondary 

treated effluent) 

Follows State 

Planning Policy 

Residential Design 

Codes 

3.0 – 15m to 

recreational areas 

(swimming pools 

and playgrounds) 

Not specified. Not specified. Not specified. 
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Water or 

treatment 

tanks 

Not specified. 

2.0m to wastewater 

treatment units for 

sub-surface effluent 

disposal 

 

2.0m to wastewater 

treatment units for 

shallow subsurface 

irrigation (5.0m if 

slope >10% 

downslope)  

 

3.0m to wastewater 

treatment units for 

surface spray 

irrigation (6.0m if 

slope >10% 

downslope) 

6.0m to in-ground 

potable water tanks 

not exposed to 

primary effluent  

 

15m to in-ground 

potable water tanks 

exposed to primary 

effluent  

2.5m to septic tanks 

or WW treatment 

systems for 

subsurface effluent 

disposal  

 

1.5m to septic tanks 

or WW treatment 

systems for 

recycled water 

irrigation systems 

Not specified. Not specified. 

Follows State 

Planning Policy 

Residential Design 

Codes 

4.0 – 15m to in-

ground water tanks 
Not specified. 

≥1.5m to septic 

tanks, or higher 

level treatment units 

for unlined sub-

surface trenches, 

beds and seepage 

pits 

10m to adjacent 

tank/plant  

Retaining 

walls, 

escarpments

&  cuttings 

Not specified. Not specified. 

4.0m/2.0m 

downslope/upslope 

to retaining walls for 

subsurface effluent 

disposal 

Not specified. Not specified. 
15m upslope of 

cutting/escarpments 

Follows State 

Planning Policy 

Residential Design 

Codes 

3.0m or 45O angle 

from toe of wall to 

retaining walls, 

escarpments and 

cuttings  

3.0m or 45 angle from 

toe of wall to 

embankments and 

retaining walls  

≥8.0m to gulch or 

cut bank  
Not specified. 

Potable 

water 

reservoir/ 

offtake/ 

catchment 

Requirement of 

extended buffers for 

sensitive waterways 

is suggested for 

local policy 

implementation  

200m to dam, 

reservoir for potable 

water supply 

(Primary treatment 

systems) 

 

100m to dam, 

reservoir for potable 

water supply 

(Secondary 

treatment systems) 

50m to dams 

(Primary treatment 

systems)  

 

30m to dams 

(Secondary 

treatment systems) 

50m to water 

sources used for 

domestic purposes  

Not specified. 

300m to dams, 

lakes, reservoirs for 

potable supply 

 

100m to waterways 

for potable supply 

100m to potable 

supply reservoir 

Proximity to potable 

water sources 

included in risk 

assessment steps 

 20m to surface 

waters (Primary 

treatment systems) 

 

15m to surface waters  

(20m for soil category 

6) (Secondary 

treatment systems) 

Not specified. 

60m to public/group 

water supply 

abstraction 

points/wells 

Watercourse

(s) 

100m to permanent 

surface waters 

(rivers, streams, 

lakes) 

 

40m to other waters 

(farm dams, 

60m to surface 

waters, wetlands, 

estuaries, lakes 

(Primary treatment 

systems) 

 

30m to surface 

waters, wetlands, 

50m to 

watercourses 

(Primary treatment 

systems)  

 

30m to 

watercourses 

50m to 

watercourses 

 

≥100m; or 

 

15m plus 7m/2m for 

every degree of 

average downslope 

gradient 

60m to waterways 

(Primary treatment 

systems) 

 

30m to waterways 

(Secondary 

treatment systems) 

100m to 

waterways or 

significant 

wetlands 

15 - 100m to 

surface waters 

20m to surface waters 

(Primary treatment 

systems) 

 

15m to surface waters  

≥30m to ponds, 

creek, lake or other 

surface water 

feature  

50m to lakes or 

foreshores  

 

10m to 

watercourses and 

streams  
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intermittent 

waterways)  

estuaries, lakes 

(Secondary 

treatment systems) 

(Secondary 

treatment systems) 

(Primary/Secondary 

treatment systems)  

(20m for soil category 

6) (Secondary 

treatment systems) 

Groundwater 

bores 

250m to domestic 

groundwater wells 

100m to domestic 

supply bore 

(Primary treatment 

systems) 

 

50m to domestic 

supply bore 

(Secondary 

treatment systems) 

50m to bores 

(Primary treatment 

systems)  

 

30m to bores 

(Secondary 

treatment systems) 

50m to domestic 

wells or bores 

≥50m to bore, well 

or similar supply 

20m to groundwater 

bores 

 

(50m for high 

permeability 

Category 1 and 2a 

soils) 

100m to potable 

supply bores 

 

30m to private 

potable supply 

bores 

15 - 50m to bores 

and wells 

20m to water supply 

bores  
Not specified. 

60m to public/group 

water supply 

abstraction 

points/wells 

 

15m to up-gradient 

domestic wells 

 

30-60m to down-

gradient wells 

(depending on soil 

permeability 

measurement)  

Vertical 

distance to 

groundwater  

Measured from the 

wastewater 

infiltrative surface to 

water table: 

 

>0.6m for surface 

and sub-surface 

irrigation systems  

 

>1.0m for 

absorption systems 

  

Refers to AS/NZS 

1547:2012 Table 

K1: 

 

>1.2m from surface 

to water table  

 

>0.6m from surface 

to water table for 

mound systems 

0.6m from surface 

to permanent water 

table (Secondary 

treatment systems)  

 

1.2m from surface 

to permanent water 

table (Primary 

treatment systems) 

>1.2m from surface 

to water table 

 

0.5m from base of 

sub-surface 

disposal system to 

water table 

>1.5m from surface 

to water table 

(primary treatment 

systems) 

 

>0.6m from surface 

to water table 

(secondary 

treatment systems) 

1.5m from base of 

trench/irrigation 

pipes to highest 

seasonal water 

table 

Measured from 

discharge point to 

water table: 

 

2m in potable 

supply areas 

 

1.5m in sewage 

sensitive areas 

 

0.6 - 1.5m in all 

other areas 

Measured from the 

base of the land 

application system 

to highest seasonal 

water table: 

 

0.6 - >1.5m to 

groundwater 

Measured from the 

base of land 

application system to 

seasonal high water 

table:  

 

1.5m/1.2m for soil 

categories 2/3-5 

(Primary treatment 

systems) 

 

1.5m/1.2m/0.9m/0.6m 

for soil categories 

1/2/3-5/6 

(Secondary treatment 

systems) 

Not specified. 

Measured from the 

point of infiltration to 

the water table: 

 

1.2-2.0m for 

percolation trenches  

 

0.9-1.2m for 

polishing filters 

 

0.6-0.9m for drip 

dispersal systems 

 

(depending on 

groundwater 

protection zones) 
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Vertical 

distance to 

hardpan or 

bedrock  

Minimum soil depth 

to be >0.6m to 

bedrock 

Refers to AS/NZS 

1547:2012 Table 

K2: 

 

>0.6m below base 

of land application 

system to bedrock 

Not specified. 

>1.2m from surface 

to bedrock 

 

0.5m from base of 

sub-surface 

disposal system to 

bedrock 

>1.5m from surface 

to limiting layer 

(primary treatment 

systems) 

 

>0.6m from surface 

to limiting layer 

(secondary 

treatment systems) 

Not specified. Not specified. 
0.5 - ≥1.5m to 

hardpan or bedrock  

Minimum soil depth 

between naturally 

occurring soil to 

bedrock: 

 

0.15m (with mitigation 

measures) 

1.2m from infiltrative 

surface to a limiting 

layer  

Measured from the 

point of infiltration to 

bedrock: 

 

1.2-2.0m for 

percolation trenches  

 

0.9-1.2m for 

polishing filters 

 

0.6-0.9m for drip 

dispersal systems 

 

(depending on 

groundwater 

protection zones) 
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9.0 Section 3a 

9.1 Introduction 

This report collates information relating to Section 3a of the brief: 

Tasks and deliverables for Section 3a are as follows:  

 

Section 3 – Assessment of technological options for management (treatment and disposal) 

of onsite wastewater outlined in the CoP. 

Including:  

a. Definition of onsite wastewater treatment systems from disposal systems 

Reporting requirements for Section 3a include: 

 

A section in the report that summaries the analysis on how literature defines and differentiate 

treatment and disposal systems. 

9.2  Defining onsite wastewater treatment systems from the AS/NZS1547 Standard 

The AS/NZS1547:2012 Standard defines wastewater treatment systems as “a Primary or 

Secondary treatment system”, whereby Primary treatment is defined as the separation of 

suspended material from wastewater in septic tanks, primary settling chambers, or other 

structures, before effluent discharge to either a Secondary treatment process, or to a land 

application system. Secondary treatment is defined as “aerobic biological processing and 

settling or filtering of effluent received from a primary treatment unit”. Wastewater treatment 

units, as described in the AS/NZS1547 Standard, can include outlet filters, two-stage or 

multiple-tank configurations, gas-baffled outlet tees, and siphon or pump-dosing chamber(s) 

within the tank or within one of its stages (or chambers). Additional treatment stage(s) may 

follow a septic tank, or as a stand-alone unit and include: aeration, clarification, and 

disinfection (e.g. AWTS); sand filters; textile packed bed reactors; submerged aerated filters; 

membrane reactors; and constructed wetlands (reed beds). 

Furthermore, the AS/NZS1547 Standard defines land application (or disposal) systems as “the 

system used to apply effluent from a wastewater treatment unit into or onto the soil for further 

in-soil treatment and absorption or evaporation”. The land application systems covered by the 

Standard in detail include: absorption trenches and absorption beds; 

evapotranspiration/absorption/seepage beds/trenches; subsurface and covered surface 

irrigation; surface irrigation – spray irrigation; subsurface irrigation – LPED irrigation; and 

mounds. Performance objectives as stipulated by the AZ/NZS1547 Standard for both 

wastewater treatment and disposal systems are presented in the following Table 3-1. 
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Table 3-1: Performance objectives of wastewater treatment units and land application 

(disposal) systems as stipulated by the AS/NZS1547:2012 Standard 

AS/NZS1547:2012 Performance Objectives 

Wastewater Treatment Systems Land Application Systems 

• Be of sufficient capacity to receive and treat 

all wastewater outputs from premises on the 

property; 

• Produce effluent suitable for the land 

application system; 

• Avoid the likelihood of creating unpleasant 

odours, or the accumulation of offensive 

matter; and 

• Use minimal energy resources. 

• Be of sufficient capacity to receive, treat, 

and absorb all treated wastewater flows; 

• Complete the uptake and absorption of 

the final effluent within the boundaries of 

the property; and 

• Avoid the likelihood of creating 

unpleasant odours, or the accumulation 

of offensive matter. 

Performance based approaches can be adopted for both wastewater treatment systems and 

land application systems. For each identifiable risk a performance outcome is defined, i.e. 

level of treatment required, disinfection required or not required, subsurface land application 

to minimise risk of human contact, assimilation of hydraulic and nutrient loads within property 

boundaries, required viral die-off achieved, buffer distances met etc. A risk assessment 

identifies and quantifies risks to be addressed. Suitable treatment and land application options 

are then selected to eliminate risks. This approach allows for greater flexibility in the section 

of treatment and land application technologies and affords a means by which both established 

and emerging and innovative solutions can be adopted as conforming solutions. 

9.3  Review of onsite wastewater treatment systems definitions from Australian, 

international and technical literature 

A review of definitions concerning on-site wastewater treatment and disposal systems was 

undertaken from Australian, international and technical onsite wastewater documents and 

literature (Refer to Table 3-2 below). 
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Table 3-2: Definition(s) of onsite wastewater treatment systems and disposal systems 

from Australian, international and technical onsite wastewater documents 

Onsite 

Wastewater 

Document 

Wastewater Treatment Systems Effluent Disposal Systems 

Australian Onsite Wastewater Documents 

On-site domestic 

wastewater 

management 

(AS/NZS1547:2012) 

Wastewater treatment unit: A primary 

or secondary treatment system. 

Land application system: The system 

used to apply effluent from a 

wastewater treatment unit into or onto 

the soil for further in-soil treatment 

and absorption or evaporation. 

Environmental & 

Health Protection 

Guidelines: On-site 

Sewage Management 

for Single Households 

(Department of Local 

Government, 1998) 

Human waste treatment device 

(HWTD): device for treating human 

excreta and other wastewater, 

including a septic tank, aerated 

wastewater treatment system, septic 

closet, water closet, humus closet 

and combustion closet. 

Land application system: system that 

can consist of pumps, pipes, nozzles, 

or trenches designed to apply 

wastewater evenly over a land 

application area. Includes both 

irrigation systems and soil absorption 

systems. 

Code of Practice for 

Wastewater 

Management 

(Northern Territory 

Government, 2020) 

Wastewater treatment unit: the unit 

that provides treatment of effluent 

prior to discharge/distribution to land 

application area/s. 

Effluent disposal system: a 

constructed system utilising various 

methods and materials to effectively 

dispose of effluent. 

Land application system: The type of 

land application (dripper irrigation, 

trench, bed, mound etc.) sized to the 

daily wastewater flow and wastewater 

loading rate for discharge/distribution 

of treated wastewater into the ground 

for final treatment. 

Queensland Plumbing 

and Wastewater Code 

(Queensland 

Government, 2019) 

On-site wastewater management 

system: a system installed on 

premises that receives and treats 

Land application area: an area where 

greywater, or effluent from an on-site 
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wastewater generated on the 

premises and applies the resulting 

effluent to an approved disposal or 

land application area. 

sewage treatment plant is disposed of 

by subsurface or surface irrigation. 

On-site Wastewater 

Systems Code (South 

Australia Health, 2013) 

Wastewater treatment unit: one or 

more components of a wastewater 

system that provides treatment. 

On-site wastewater system: An on-

site wastewater system is a system 

used on premises for the on-site 

collection and management of 

wastewater generated at the premise. 

An on-site wastewater system 

includes (but is not limited to) a septic 

tank, waterless composting toilet, or 

an aerated wastewater treatment 

system. 

Land application system: The system 

used to apply effluent from a 

wastewater treatment system into or 

onto the soils for further in soil 

treatment and soakage/reuse. 

Building Act 

(Tasmanian 

Government, 2016) 

Wastewater treatment unit (WTU): Is 

a primary or secondary treatment 

system and includes a septic tank, 

aerated wastewater treatment 

system, composting toilet, greywater 

treatment system, or other treatment 

system that discharges wastewater to 

a land application area. 

Land application area: An area of 

land used to apply effluent from a 

wastewater treatment unit and 

reserved for future wastewater 

application (where required). 

Code of practice - 

onsite wastewater 

management, 

Publication 891.4 

(Environment 

Protection Authority 

Victoria, 2016) 

Onsite wastewater treatment system: 

a treatment system that treats up to 

5,000 L/day of wastewater on the 

allotment where it was generated. 

Onsite wastewater disposal/recycling 

system: a system or method for the 

disposal/recycling of treated 

wastewater. 
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Government 

Sewerage Policy 

(Government of 

Western Australia, 

2019) 

On-site sewage system: A sewage 

treatment and disposal system that 

receives, treats and applies sewage 

to a land application area located 

within the boundaries of the freehold 

lot or survey strata within which 

sewage was generated. 

On-site sewage disposal: Disposal of 

sewage on a land application area 

within the boundaries of the freehold 

lot or survey strata within which the 

sewage was generated. 

Land application area: The 

unencumbered plan area to which 

treated sewage from an on-site 

sewage system is distributed for 

further in-soil treatment and 

absorption or evaporation. This area 

is restricted to the distribution of 

treated sewage. 

International Onsite Wastewater Documents  

Auckland Council. 

(2018) On-site 

Wastewater 

Management in the 

Auckland Region. 

Auckland Council 

guideline document, 

GD2018/006  

On-site wastewater treatment unit: 

The unit that provides treatment of 

the effluent prior to 

discharge/distribution to land 

application area/s. 

Land application system: The type of 

land application (dripper irrigation, 

trench, bed, mound etc.) sized to the 

daily wastewater flow and wastewater 

loading rate for discharge/distribution 

of treated wastewater into the ground 

for final treatment. 

Manual for On-Site 

Wastewater Design 

and Management 

(Horizons Regional 

Council, 2007) 

On-site wastewater treatment 

systems (OWTS): The collection, 

treatment, and disposal/reuse of 

wastewater from an individual home 

or commercial facility on the same 

property as it is generated. 

Disposal method: The type of land 

application system (dripper irrigation, 

trench, bed, mound) sized to the daily 

wastewater flow and wastewater 

loading rate for dispersal of treated 

wastewater into the ground for final 

treatment. 

Land application system: The system 

used to apply effluent from a 

wastewater treatment unit into or onto 
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the soils for further in-soil treatment 

and absorption. 

Onsite Wastewater 

Treatment Systems 

Manual (US EPA, 

2002) 

Onsite wastewater treatment system 

(OWTS): A system relying on natural 

processes and/or mechanical 

components that is used to collect, 

treat, and disperse/discharge 

wastewater from single dwellings or 

buildings. 

Treatment system: Any technology or 

combination of technologies 

(treatment trains or unit processes) 

that discharges treated wastewater to 

surface waters, ground water, or the 

atmosphere. 

Subsurface wastewater infiltration 

system (SWIS): An underground 

system for dispersing and further 

treating pre-treated wastewater. The 

SWIS includes the distribution 

piping/units, any media installed 

around or below the distribution 

components, the biomat at the 

wastewater-soil interface, and the 

unsaturated soil below. 

EPA Ireland (2021). 

Code of Practice 

Domestic Waste 

Water Treatment 

Systems (Population 

Equivalent ≤10)   

Treatment system: a system for 

waste water treatment that can 

include primary, secondary and 

tertiary treatment and an infiltration 

area (either a percolation area or a 

polishing filter. 

Soil treatment unit: a percolation 

area, an intermittent soil polishing 

filter or an offset polishing filter. 

Infiltration/treatment area: comprises 

a percolation area, polishing filter or 

other infiltration system that 

discharges partially treated and 

treated effluent into the ground and 

thus provides both treatment and 

dispersal. 
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Onsite Wastewater Technical Literature  

Decentralised Water 

Reclamation 

Engineering (Siegrist, 

2017) 

Treatment train: Within a 

decentralized system a treatment 

train consists of a sequence of 

compatible unit operations that 

connect the source to an intended 

discharge or reuse option. 

Unit operation: A physical facility 

(e.g., basin, column, reactor, 

landscape) in which a physical, 

chemical, and/or biological process is 

made to occur for the purpose of 

removing or destroying constituents 

of potential concern in wastewater or 

other impaired waters. 

Land-based treatment system: Refers 

to unit operations and systems that 

are used to treat wastewater or other 

impaired waters by exploiting 

processes that naturally occur on the 

land surface and in the soil profile 

underlying it. Groundwater is often 

involved as the receiving environment 

where reclaimed water is ultimately 

assimilated. 

Small and 

Decentralised 

Wastewater 

Management Systems 

(Crites & 

Tchobanoglous, 1998) 

Classification of treatment systems: 

the constituents in wastewater are 

removed by physical, chemical, and 

biological means. The individual 

methods usually are classified as 

physical unit operations, chemical unit 

operations and biological unit 

operations. 

Land treatment: the controlled 

application of wastewater onto the 

land surface to achieve a designed 

degree of treatment though natural 

physical, chemical, and biological 

processes within the plant-soil-water 

matrix. 

9.4 Summary and recommendations  

In summary, among the documents reviewed, wastewater treatment systems were commonly 

defined by the following characteristics: 

• A unit that collects, stores, manages and treats wastewater generated on a lot; 

• A unit that provides treatment of wastewater to an effluent quality standard (i.e. 

primary, secondary, or tertiary); 

• A unit that provides treatment processes for the removal of constituents in wastewater 

by physical, biological and chemical processes; 
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• A unit that allows for the discharge of effluent in the confines of the lot within which the 

wastewater was generated. 

 

Effluent disposal systems were commonly defined by the following characteristics among the 

documents reviewed: 

• A system or method for the disposal/recycling of treated wastewater in the confines of 

the lot within which the wastewater was generated; 

• A system that consists of pumps, pipes, nozzles, trenches, beds, irrigation lines or 

mounds; 

• A system that allows for the controlled, even distribution of effluent into/onto the land 

surface to achieve further in-soil treatment by absorption, adsorption and/or 

evaporation and transpiration within the plant-soil-water matrix. 

 

We therefore recommend the following: 

An appropriate definition of a treatment system could be ‘a system that collects, stores and 

treats wastewater generated in the confines of a lot to a specified effluent quality standard’. 

An appropriate definition of a disposal system could be ‘a system or method for either the 

disposal or recycling of treated wastewater in the confines of the lot within which the 

wastewater was generated’. 

Consideration could be given to the term ‘unit operation’ recognised in the literature when 

defining individual components of a wastewater system that provide separate treatment 

phases in a treatment train. 
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10.0 Section 3b 

10.1 Introduction 

This report collates information relating to Section 3b of the brief: 

Tasks and deliverables for Section 3b are as follows:  

 

Section 3 – Assessment of technological options for management (treatment and disposal) 

of onsite wastewater outlined in the CoP. 

Including: 

b. comprehensiveness and currency of the CoP’s onsite treatment system options for 
sewered and unsewered areas 

Reporting requirements for Section 3b include: 

 

A section in the report that summaries what other management options for sewered and 

unsewered areas have been considered in literature and what should the CoP consider in 

adopting (with a justification). 

10.2  Onsite treatment system management options for sewered and unsewered 

areas 

A review of Primary, Secondary and Tertiary treatment options from Australian State and 

Territories, New Zealand councils, and EPA organisations from the US and Ireland was 

undertaken (with policy documents referred to listed in Section 10.7). The only policy 

documents reviewed that make a clear distinction between treatment system management 

options in sewered and unsewered areas are those from Victoria and the Northern Territory. 

On-site wastewater codes from those jurisdictions specify that ‘water-based’ primary treatment 

systems are not permitted to be installed or used in sewered areas because the lower quality 

effluent cannot be recycled. The only treatment systems permitted to be installed in sewered 

areas for the Northern Territory and Victoria are: greywater treatment systems; greywater 

diversion devices; and dry composting toilets (where liquid waste is discharged to a sewer). 

In the remaining documents reviewed from Australia, New Zealand, USA and Ireland, 

treatment systems capable of generating Primary, Secondary and Tertiary effluent quality 

standards are assumed to be only applicable in unsewered areas, while, greywater treatment 

systems and diversion devices are assumed to be permitted in both sewered and unsewered 

areas. The South Australian code (SA Health, 2013) does make allowances for composting 

systems to be installed in sewered areas by stating that where an alternative system (such as 

a composting toilet and a greywater wastewater system), requires the system or part thereof 

to be connected to a centralised sewer network, the relevant authority may impose such 

conditions as it deems appropriate with local legislation. 
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10.3  Primary Treatment Systems 

10.3.1  Septic Tanks (Anaerobic) 

Primary treatment of wastewater in a septic tank provides a retention unit for the settling of 

solids (sludge) and floatation of oils, grease and fat (scum). A density driven stratification 

process separates solids allowing for the development of a clarified zone in the middle of the 

tank before being discharged. Primary treatment within a septic tank is often accomplished in 

settling basins or sedimentation tanks that have short hydraulic and solids retention times. A 

preliminary treatment system may be used prior to inflow to a septic tank, involving coarse 

screening units or grease traps (Siegrist, 2017). Septic tanks may be used alone or in 

combination with other processes to treat raw wastewater before it is discharged into an 

effluent disposal system (US EPA, 2002). 

10.3.2  Waterless Composting Systems 

Waterless composting toilets rely on the principle of composting by microorganisms (NSW 

DLG, 1998). Aerobic bacteria decompose organic material into humus like material which must 

be periodically removed (buried) and liquid waste requires disposal to either a land application 

area or to a sewer. 

10.3.3 Aerobic Biological Filters 

Also referred to as wet composting or vermiculture systems. 

Biological filter systems rely on microorganisms, worms and beetles to break up the organic 

matter into humus (WaterNSW, 2019). Biological filter systems are typically comprised of 

layered filtering systems (a finely structured humus and coco-peat layer and a geotextile layer) 

and incorporate vermiculture (worm-based) processes to facilitate aerobic bacteria in 

converting waste into humus whilst maintaining drainage and air porosity. Liquid waste still 

requires disposal and it is necessary to install a greywater treatment and land application 

system. 

10.3.4  Combustion Toilets 

Also referred to as incineration toilets. 

A combustion toilet is a permanent or temporary installation where human waste is incinerated 

(NSW DLG, 1998). 

10.3.5  Review of Primary Treatment Management Options 

All documents reviewed permit septic tanks as the main Primary treatment system in 

unsewered areas. Many policy documents refer to the use of an outlet filter in the configuration 

of a septic tank system in order to achieve an improved Primary treatment standard including 

those from the Sydney water catchment area, Northern Territory, Victoria, Auckland (NZ), 

Horizons Region (NZ) and the AS/NZS1547 Standard. 
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Biological filter systems are recognised as a Primary treatment system in NSW, Northern 

Territory and South Australia, while the Sydney Water Catchment area recognise the capacity 

for some biological filter systems to produce Secondary treated effluent (where accredited), 

though these systems do not generally incorporate disinfection. The Victorian 891.4 CoP (EPA 

VIC, 2016) also recognises this, and lists these systems as both Primary and Secondary 

treatment systems in Table 2 of the 891.4 CoP. As with all composting systems, the onus of 

solid material disposal is generally placed on the household owner and as such these systems 

require careful maintenance and upkeep. 

Jurisdictions including NSW, Sydney water catchment area, Northern Territory, Queensland, 

South Australia, Tasmania, Victoria and Auckland (New Zealand) all recognise waterless 

composting toilets as a form of Primary treatment. The provisions for composting toilet 

systems typically includes the installation of a greywater treatment system whereby compost 

and liquid waste require appropriate subsurface disposal. The US EPA (2002) recognise the 

use of compost and combustion toilets as a greywater separation approach when coupled with 

greywater treatment systems similar to the aforementioned jurisdictions. 

The Western Australia Department of Health website lists approved waterless toilets inclusive 

of incineration toilets for use in WA (Environmental Health Directorate, 2021), however, 

Western Australia’s Government Sewerage Policy 2019 makes no mention of composting or 

alternative toilet systems. In the Code of Practice for the Reuse of Greywater in Western 

Australia 2010 it is stated that greywater diversion devices cannot be installed with a 

composting toilet as there is no provision for greywater overflow to a primary treatment tank 

(in accordance with AS5200.460 Technical Specification for plumbing and drainage products 

– Grey water diversion valve assembly). 

Some documents list waterless composting systems as an ‘alternative toilet system’ including 

Horizons Region (New Zealand) as well as the AS/NZS1547 Standard and as such fall outside 

of the scope of the relevant guideline documents and therefore require specialist design by a 

suitable professional. Similarly, the Ireland EPA (2021) only make mention of compost toilets 

as an alternative water-saving technology and include no design or management provisions 

for these systems. 

10.4  Secondary and Advanced Treatment Systems 

Secondary treatment systems (STS) refer to the aerobic biological process in which 

microorganisms absorb suspended and dissolved organic matter while growing under aerobic 

conditions, the resulting biological sludge solids are removed by settlement and/or filtering 

processes (Auckland Council, 2018). 

10.4.1  Aerated Wastewater Treatment Systems (AWTS) 

Also referred to as aerobic bioreactors/units. 

Typically involves a mechanical secondary treatment involving aeration. Treatment efficiency 

is highly dependent on even and constant hydraulic and organic loads. A wide range of AWTS 
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systems and configurations exist and they may be designed as continuous or batch flow 

systems. 

10.4.1.1 Suspended growth systems 

Activated sludge is the principal aerobic suspended growth process used in AWTS involving 

maintaining a retained population of aerobic microorganisms grown in suspension utilising the 

organic matter in influent wastewater as a source of food and energy. These systems include 

activated sludge unit systems and sequencing batch reactors. 

10.4.1.2 Attached growth systems 

Systems typically utilise a high surface area media (mineral or synthetic) or discs or drums to 

support the growth of a biofilm. Systems include fixed or floating media (FM) systems; trickling 

filter (TF) systems; and rotating biological contractor (RBC) systems. 

10.4.1.3 Hybrid Systems 

Similar to activated sludge/suspended growth systems, but with the addition of fixed internal 

media or suspended internal media (Auckland Council, 2018). 

10.4.2  Sand and Media Filters 

Also referred to as porous media biofilters or packed bed reactors. 

Sand (or other media) filters consist of media placed in a container through which wastewater 

(typically Primary treated effluent) flows by gravity and receives treatment, primarily through 

attached growth biological processes to achieve an Advanced Secondary treatment. Some 

“bottomless” designs directly infiltrate the filtered effluent into the soil below (US EPA, 2002). 

10.4.2.1 Intermittent sand filters (Single Pass) 

A type of sand filter that is characterised by a bed of medium sand to which primary (or 

improved quality) effluent is dosed and Advanced Secondary treatment can be achieved 

during a single pass through an unsaturated aerobic filter bed (Siegrist, 2017). 

10.4.2.2 Recirculating sand or gravel filters 

A type of sand filter that is characterized by a bed of coarse sand or gravel to which Primary 

or better-quality effluent is intermittently dosed and filtrate is recycled for several passes 

through an unsaturated aerobic filter bed during which Advanced Secondary treatment can be 

achieved (Siegrist, 2017). WaterNSW (2019) recognise that recircuiting sand filters can offer 

significant nutrient (nitrogen) reduction in the final effluent. 

10.4.2.3 Alternative media filters 

Also referred to as packaged media biofilters or textile packed bed reactors. 

Alternative media filters are those commercially manufactured in modular units containing 

porous media that is lightweight and suitable for shipping and has a high surface area per unit 

volume and weight (Siegrist, 2017). Alternative media filters utilise an engineered media (e.g., 

peat material, foam, textile fibre sheets or styrene plastic beads) that has a large surface area 
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and high porosity that allows for a significantly smaller footprint for treatment of a given volume 

(Horizons Region Council, 2010). Media filters using fragments of coconut husks or fibrous 

peat are now widely used in Ireland to treat septic tank waste water (Ireland EPA, 2021). 

10.4.3  Membrane Bioreactors 

A membrane bioreactor (MBR) combines a fine pore membrane filtration process with a 

suspended growth biological treatment process for biomass separation and retention. 

Common MBRs typically involve an anoxic zone followed by an aerobic zone that is connected 

to an aerated compartment where submerged membrane units are placed (Siegrist, 2017). 

10.4.4  Constructed Wetlands and Reed Beds 

Constructed wetlands rely on treatment processes of: sedimentation, filtration and adsorption 

processes; gas volatilization; uptake of metals and nutrients by plants; bacterial degradation 

by ultra-violet light, die-off and predation; and decomposition of organic matter, to achieve a 

Secondary treatment standard. 

10.4.5  Review of Secondary Treatment Management Options 

All documents reviewed permit AWTS as a common Secondary treatment system in 

unsewered areas. However, the different types and configuration of AWTSs specified by each 

document varied significantly. The EPA VIC (2016) 891.4 CoP only lists ‘Aerated Wastewater 

Treatment Systems (AWTS)’ and ‘trickling aerobic filters’ by name. More comprehensive 

information on AWTS configurations is given in the Guidelines for Aerated on-site wastewater 

treatment systems (EPA VIC, 2002). 

A comprehensive list of Secondary (or Advanced Secondary) treatment AWTS options may 

include: 

• Trickling filter (TF) systems; 

• Rotating biological contractors (RBC) systems; 

• Fixed or floating media (FM) systems; 

• Activated sludge (AS) units; 

• Sequencing batch reactors (SBR); 

• ‘Hybrid’ activated sludge with moving bed or attached growth media; 

• Membrane Bioreactors (MBR). 

Sand and textile filters are commonly recognised as a Secondary (or Advanced Secondary) 

treatment system by guidelines from NSW, Sydney water catchment area, Northern Territory, 

South Australia, Tasmania, Victoria, Auckland (NZ), Horizons Region (NZ), the US EPA, 

Ireland EPA and the AS/NZS1547 Standard. These systems typically receive primary or 

secondary treated effluent before land application. In the guidance documents that provide 

design instructions for sand/textile filters (WaterNSW, 2019; Auckland Council, 2018; Ireland 

EPA 2021) it is stipulated that effluent must be pressure dosed as a series of small doses 

rather than gravity dosed. 
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Membrane bioreactors or membrane filtration processes were recognised as a Secondary (or 

Advanced Secondary) treatment system by regulatory documents from Sydney water 

catchment area, Northern Territory, Victoria, Auckland (NZ), Horizons Region (NZ), the US 

EPA, Ireland EPA and the AS/NZS1547 Standard. WaterNSW (2019) list membrane systems 

as a supplementary technology recognised as an advanced AWTS providing microfiltration to 

remove some bacteria particles. While membrane filtration processes possess some 

disinfection capacity, its ability to remove other pathogens such as viruses is limited (Crites 

and Tchobanoglous, 1998). 

Constructed wetlands were recognised as Secondary (or Advanced Secondary) treatment 

systems by guidelines from NSW, Sydney water catchment area, South Australia, Victoria, 

Auckland (NZ), Horizons Region (NZ), the US EPA, Ireland EPA and the AS/NZS1547 

Standard. The US EPA (2002) state free water surface (FWS) constructed wetlands reliably 

produce Advanced Secondary effluent and can be employed for significant nitrogen removal. 

The Ireland EPA (2021) reference constructed wetland systems as both Secondary treatment 

and Tertiary treatment systems when receiving either Primary or Secondary treated effluent 

respectively. 

10.5  Tertiary Treatment Processes 

10.5.1  Pathogen Reduction 

Pathogen reduction is achieved through disinfection or micro-filtration technologies that are 

designed to destroy pathogenic microorganisms in highly treated wastewaters and reduce the 

risk of infectious disease transmission that could result from exposure during discharge and 

reuse applications. Disinfection can be achieved using removal processes in secondary and 

tertiary treatment unit operations (Siegrist, 2017). 

10.5.1.1 Chlorine disinfection 

Chlorine is the most commonly used disinfectant as it is effective and inexpensive, easily 

monitored for the effective chlorine residual, and relatively easily maintained. The process 

does produce disinfection by-products through the interaction between chlorine and organic 

matter in wastewater. 

The most common chlorination method is to employ di- or tri-chloroisocyanurate tablets in an 

erosion feeder, followed by at least 30 minutes in a contact tank. Chlorine dosage rates must 

be sufficient enough to ensure bacterial kill and enough residual chlorine concentration to 

prevent regrowth of pathogens (NSW DLG, 1998). 

Chlorine disinfection requires water of high clarity, with turbidity typically <5NTU. 

10.5.1.2 Ultra-violet radiation disinfection 

Utilises UV radiation to penetrate cell walls and disrupt the nucleic acids and prevent 

reproduction. No by-products are produced by this method; however, UV disinfection is more 

difficult to monitor than chlorination and requires high water clarity, turbidity typically <1NTU 

(Horizons Regional Council, 2010). UV is now less commonly found in Australian domestic 
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on-site wastewater treatment systems, with all systems tested to AS1546.3 (2017) utilising 

chlorine disinfection. 

10.5.1.3 Ozone 

Ozone (O3) is a highly effective oxidant and is a more effective disinfectant than chlorine. 

However, ozonation is a more expensive option due to being highly unstable and energy-

intensive (Horizons Regional Council, 2010). Ozone disinfection is rarely found in domestic 

on-site wastewater systems. 

10.5.1.4 Microfiltration/Membrane Filtration 

The use of membranes which allow only molecules below certain molecular weights to pass 

through. Effectiveness may be reduced when a build-up of a microbial layer forms and as such 

these systems generally require special backwashing techniques (NSW DLG, 1998).  While 

membrane filtration processes possess some disinfection capacity, the pore size of a 

membrane filter dictates its capacity for wastewater constituent removal (Crites and 

Tchobanoglous, 1998). 

10.5.2 Nutrient Reduction 

Nutrient reduction processes are of particular concern in areas that are sensitive to nutrient 

inputs and consequent eutrophication processes (e.g. potable groundwater and surface water 

catchment areas). Nutrients, nitrogen (N) and phosphorus (P), can be either removed as a 

constituent in wastewater or recovered and used as a resource. 

Secondary and Advanced Secondary wastewater treatment systems can be configured to 

reduce the nitrogen content of the treated effluent. However, the capacity for nitrate reduction 

varies significantly between the available on-site wastewater systems (Horizons Regional 

Council, 2010). Appreciable N and P removal can occur in unit treatment processes such as 

constructed wetlands and in effluent disposal methods such as soil treatment and landscape 

drip dispersal. 

Specialised confined treatment units can achieve higher nitrogen and phosphorus removal.  

Utilising denitrification processes in an anoxic biofilter established with organic media (e.g. 

wood chips) and inorganic media (e.g. beads of elemental sulphur) can achieve >95% removal 

of nitrogen. Soluble phosphorus in the form of orthophosphate may be removed by up to >99% 

using media sorption and precipitation in P-sorptive media filters (e.g. light clay aggregate). 

Other methods such as those used in source separation can also aid in separating nutrients 

from wastewater (Siegrist, 2017). 

10.5.3  Review of Tertiary Treatment Management Options 

All documents reviewed permit disinfection methods as a common Tertiary treatment process, 

particularly for the management of greywater for internal re-use. The NSW DLG (1998) 

highlights that, although disinfection is an important barrier to disease transmission, it should 

not be relied upon as the only barrier. Furthermore, disinfection of treated wastewater is 
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required if there is a high risk of human contact with the wastewater. With respect to on-site 

systems, disinfection is required if the treated wastewater is to be applied to the land surface. 

Nutrient reduction processes are recognised as a Tertiary treatment process in the regulatory 

documents reviewed from Northern Territory, Auckland (NZ), Horizons Region (NZ), the US 

EPA and Ireland EPA. Guidelines from Victoria and Western Australia recognise that some 

Secondary treatment systems with nutrient removal exist. The latter regulatory document 

stipulates that Secondary treatment systems with nutrient removal may be required in public 

drinking water source areas or when seeking reduced setback allowances in on-site 

wastewater designs. The GD06 (Auckland Council, 2018) states the requirement of nutrient 

reduction processes where a discharge may adversely impact surface water quality and 

requires on-going monitoring and reporting of system performance. In NSW and the Sydney 

water catchment area, nutrient removal processes that occur in soil treatment units (during 

land application) are considered through nitrogen and phosphorus balance modelling. 

10.6 Recommendations for on-site wastewater treatment options 

The 891.4 CoP (EPA VIC, 2016) provides onsite wastewater management options for sewered 

and unsewered areas in Table 2 of the CoP. This includes a list of Primary and Secondary 

treatment systems permitted by the CoP with the distinction between ‘dry’ treatment systems 

and ‘water-based’ treatment systems made. The types of treatment systems permitted in 

unsewered areas are dry composting toilets (where excess liquid may be discharged into a 

sewer) and greywater treatment systems. For unsewered areas, a range of Primary and 

Secondary treatment system options are available. Primary treatment systems listed for 

unsewered areas include anaerobic septic tanks and aerobic biological filters (wet compositing 

and vermiculture systems). Secondary treatment systems listed for unsewered areas include: 

Aerated Wastewater Treatment Systems (AWTS); biological filters (wet composting and 

vermiculture systems); membrane filtration; ozonation; reed beds; sand filters; textile filters; 

and trickling aerobic filters (foam, plastic, mixed media). 

Treatment systems not included in Table 2 in the Victorian EPA (2016) 891.4 CoP onsite 

wastewater treatment options include: 

a) Rhizopods: evapotranspiration channel systems utilising nutrient uptake via 

phytoremediation (Arris Water, 2019). Note that these systems can act as both treatment and 

disposal if ‘no-release’ is achieved. 

b) UV and chlorine disinfection: while these methods are permitted as a disinfection method 

in Victoria, their inclusion into Table 2 along with ozonation disinfection would make Table 2 

more comprehensive. 

c) Recognition of systems that have dual treatment and disposal capacities: 

• Mounds 

• Bottomless sand filters 

• Amended soil mounds (Ecomax) 

• Advanced EnviroSeptic (AES) 
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• Eljen Geotextile Sand Filter (Eljen GSF) 

We therefore recommend the following: 

All domestic and non-domestic onsite wastewater treatment systems be fitted with outlet filters 

which are maintained (cleaned) at least quarterly. The justification behind this 

recommendation is that it will significantly reduce BOD5, TSS and fat, oil and grease (FOG) 

content of Primary treated effluent, and consequently reduce the likelihood of excessive 

biomat development at the base of trenches and beds which is a significant contributor to 

trench and bed failure. 

Consideration be given to the inclusion of other treatment systems such as sand filters, textile 

filters, mound systems, treatment wetlands, AES, and Eljen GSF systems in their dual 

treatment and disposal capacities. The justification of this recommendation includes that these 

systems offer advantages in terms of flexible system sizing. Additionally, other jurisdiction 

such as Tasmania have included some of these systems in their local accreditation process, 

and by excluding them, the opportunities to utilise these systems are significantly limited. More 

information is provided on these alternative systems in 11.0 Section 3c. 

Additionally, with respect to comprehension, the 891.4 CoP does not provide any information 

on onsite treatment systems besides what is listed in Table 2. Our recommendation hinges on 

whether the EPA Victoria wish to take a regulatory approach or a more comprehensive design 

approach to their onsite wastewater guidelines as that will influence the level of 

comprehension required. We recognise that what is listed in Table 2 (along with the 

considerations mentioned above) is an acceptable level of detail for a regulatory guideline. 

Many regulatory guidelines have moved to a less prescriptive and more performance-based 

approach e.g. AS/NZS1547:2012, WaterNSW Designing and Installing On-site Wastewater 

Systems, Port Stephens Council, NSW, MidCoast Council NSW and Dungog Council NSW 

Development Assessment Frameworks, Auckland Regional Council GDO6. In so doing they 

typically describe levels of treatment that must be achieved to meet regulatory objectives and 

physical constraints of sites, but allow flexibility in selection of the specific technologies by 

which these performance standards are achieved. 
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11.0 Section 3c 

11.1 Introduction 

This report collates information relating to Section 3c of the brief: 

Tasks and deliverables for Section 3c are as follows: 

 

Section 3 – Assessment of technological options for management (treatment and disposal) 

of onsite wastewater outlined in the CoP. 

Including:  

c. Flexibility of land dispersal and recycling options in other jurisdictions compared to 

the ones outlined in the CoP (Section 3.7 of the CoP) 

 

Reporting requirements for Section 3c include: 

 

A section in the report that summaries how land dispersal and recycling options outlined in 

the CoP differs to other jurisdictions. 

11.2  Review of land dispersal and recycling options in Australia 

The AS/NZS1547:2012 Standard covers the following land application systems in detail: 

absorption trenches and absorption beds; evapotranspiration/absorption/seepage 

beds/trenches; surface irrigation (spray or drip); subsurface irrigation; LPED irrigation; and 

mounds. Other systems such as, sand filters and textile packed bed reactors are identified in 

the AS/NZS1547 Standard as an additional treatment stage, following a septic tank or as 

stand-alone units. 

A review of Australian onsite wastewater regulatory codes and guidelines was undertaken in 

order to identify the extent of variance in land dispersal and recycling options across States 

and Territories. While land dispersal and recycling options based on effluent quality standards 

for Australian State and Territories, New Zealand councils, the US EPA and Ireland EPA was 

summarised in Table 2-2 of Section 2a of this report, this section will expand upon Table 2-2 

by identifying effluent disposal options in Australian jurisdictions in relation to the AS/NZS1547 

Standard and the NHMRC (2006) water recycling guideline. 

Australian States and Territories identify the following effluent disposal methods in the relevant 

regulatory codes and guidelines: 

• NSW (NSW DLG, 1998): identifies soil absorption systems (including leach drains, 

drain fields, absorption trenches, seepage beds and seepage pits), subsurface 

irrigation, and surface irrigation systems. 
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• Sydney water catchment area (WaterNSW, 2019): identifies absorption trenches and 

beds, evapotranspiration/absorption (ETA) beds, subsurface irrigation, surface 

irrigation, mounds, amended soil mounds (e.g. Ecomax) and supplementary 

technology (sand filters and sub-surface media treatment systems (e.g. AES) and wick 

trenches and beds). 

• Northern Territory (NT Government, 2020): identifies absorption trenches/beds (and 

modular plastic drainage cells), evapotranspiration beds, LPED irrigation, subsurface 

irrigation, surface irrigation, mounds, and other STS systems (e.g. recirculating 

evapotranspiration system). 

• Victoria (EPA VIC, 2016): identifies absorption trenches/beds, evapotranspiration 

absorption (ETA) beds, wick trench and bed, LPED systems, subsurface irrigation, 

surface irrigation and mounds. 

• South Australia (SA Health, 2013): identifies soakage trenches, soakage beds, 

subsurface irrigation and surface irrigation. 

• Tasmania (TAS Government, 2016): identifies absorption trenches or beds, 

subsurface irrigation, spray irrigation, mound / raised bed, Advanced EnviroSeptic 

(AES) and Eljen systems. 

• Queensland (QLD Government, 2019): does not specify land application methods, 

states size, determination, design, construction, installation, replacement, repair, 

alteration and maintenance of land application areas to be in accordance with 

AS/NZS1547. 

• Western Australia (WA Government, 2019): does not specify land application methods, 

sizing of land application areas is carried out by multiplying the estimated hydraulic 

load of sewage by a conversion factor that is based upon the soil type and the type of 

on-site system used. 

11.3  Soil absorption systems 

11.3.1  Soil absorption systems in the AS/NZS1547 Standard 

Absorption or evapotranspiration trenches and beds are allowable for Primary and Secondary 

treated effluent, where dosing may be gravity loaded or pressure dose loaded. For gravels 

and sands (Categories 1 and 2a), land application systems require design by a suitably 

qualified and experienced person and discharge control trenches are recommended. For soils 

with an indicative permeability (Ksat) of <0.06 m/day (Categories 5c and 6) a full water balance 

is required for calculating dimensions of trenches and beds, in addition to requiring special 

design and distribution techniques. 

Evapotranspiration and Absorption (ETA) systems are typically not used on soil Categories 1 

to 3 (gravels, sands, sandy loams and loams). While in medium to heavy clay soils (Category 

6), ETA systems are only suitable for use with Secondary treated effluent. 
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11.3.2  Review of soil absorption systems 

Soil absorption systems identified in Australian onsite wastewater guidelines include: 

• Conventional absorption trenches and beds; 

• Wick trenches and beds; 

• Discharge control trenches; 

• Boxed trenches; 

• Evapotranspiration/absorption (ETA) beds; 

• Leach drains or drain fields. 

 

While the AS/NZS1547 Standard stipulates absorption trenches are to be gravity-fed or 

pressure dosed, WaterNSW (2019) recommend pressure dosing trenches and beds in favour 

of gravity dosing as it provides better and more even distribution along the whole trench and 

prolongs the life of the trench. 

The Wick System is a series of trenches with adjacent evapotranspiration beds that are 

underlain and joined by a layer of geotextile (WaterNSW, 2019). The Wick trench and bed 

system is only identified in the guidelines from Victoria and the Sydney water catchment area 

as a soil absorption system for the dosing of both Primary and Secondary effluent. 

Both Northern Territory and Victoria deviate from the AS/NZS1547 Standard by not permitting 

absorption trenches or beds, or Primary treated effluent disposal in sands and gravels 

(Category 1 and 2a soils) because of the risk from the rapid movement of pathogens, nutrients 

and salts through the soil to groundwater. Furthermore, it is not recommended that absorption 

trenches and beds are to be installed in Categories 5b, 5c and 6 soils in both Victoria and 

Northern Territory. Both jurisdictions do not permit discharge control trenches (Figure L4 in 

AS/NZS1547:2012) in addition to boxed trenches (Figure L3 in AS/NZS1547:2012) due to the 

lack of side wall absorption allowing effluent to be directed to groundwater. While Northern 

Territory does not allow brick and concrete boxed trenches, modular plastic drainage cells are 

permitted (for Primary or Secondary treated effluent). 

The Western Australian and NSW guideline promotes alternate dosing and resting of trenches 

and beds as a means by which trench life is prolonged. 

11.4  Irrigation systems 

11.4.1  Irrigation systems in the AS/NZS1547 Standard 

Covered surface drip and shallow subsurface drip systems require Secondary treated effluent 

(20/30 mg/L BOD5 and TSS). For loams and light clay soils (Categories 3 to 5), drip irrigation 

systems need to be installed in adequate depth of topsoil to slow the soakage and assist with 

nutrient reduction. 

Spray irrigation requires Advanced Secondary treatment (with disinfection) (20/30 mg/L BOD5, 

TSS and 10 cfu/100mL E. coli) due to the health risks associated with spray irrigation with an 

increased potential for contact of effluent with humans, animals and insects. 
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Low Pressure Effluent Distribution (LPED) irrigation systems may be dosed with either Primary 

or Secondary treated effluent. For soil Categories 1 or 6, LPED irrigation is not advised, drip 

irrigation of Secondary effluent is the preferred irrigation method in these soils. Any LPED 

irrigation system designed in Category 5 (light clay) soils requires a minimum depth of 250mm 

of good quality topsoil. 

11.4.2  Irrigation systems in Australia 

Irrigation Systems identified in Australian onsite wastewater guidelines include: 

• LPED irrigation systems; 

• Surface irrigation systems; 

• Subsurface irrigation systems; 

• KISSSTM subsurface wick systems. 

 

The majority of jurisdictions reviewed align with the AS/NZS1547 Standard regarding irrigation 

system options and design. However, Northern Territory takes a different approach by not 

permitting surface spray irrigation systems in household lots <4,000m2 due to public health 

risks and covered surface drip irrigation systems included in the AS/NZS1547 Standard are 

not permitted at all. 

Additionally, The KISSSTM wick system is a sub-surface textile irrigation (Irrigation and Water 

Technologies Pty Ltd) that delivers water directly to the root zone at a rate that matches the 

soil capillary action. This system is only identified by WaterNSW (2019) as an irrigation system 

in the Designing and Installing On-Site Wastewater Systems guideline. In this system, water 

is supplied to the soil from the surface of a geotextile fabric wrapped drip line to aid distribution 

into the soil profile. 

11.5  Treatment and disposal systems 

11.5.1  Treatment and disposal systems in the AS/NZS1547 Standard 

The AS/NZS1547 Standard provides detailed guidance on mound systems, while other 

systems that can act as both effluent treatment and disposal methods are not included. 

Mounds are identified as systems suitable for sites with slowly permeable soils, a shallow 

limiting layer (such as rock or hardpan), or a shallow water table. Primary treated effluent is 

dose loaded into the mound with further treatment taking place in the sand-fill of the mound. 

The effluent discharges from the sand-fill media directly into the underlying soil. For massive 

clay loam and clayey soils (Categories 4c, 5a, 5b, and 6) special design requirements and 

distribution techniques are necessary. 

11.5.2  Treatment & Disposal Systems 

Treatment and disposal systems identified in Australian onsite wastewater guidelines include: 

• Mounds; 

• Bottomless sand filters; 
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• Rhizopods (when ‘no-release’ is achieved); 

• Amended soil mounds (Ecomax); 

• Advanced EnviroSeptic (AES); 

• Eljen GSF. 

Systems that act as both effluent treatment and disposal methods have been identified by 

some Australian regulatory documents. However, as discussed in Section 3b, the dual 

capacity for treatment and dispersal in these systems is largely overlooked, particularly in local 

accreditation certification processes. 

11.5.2.1 Mounds 

Sand mounds (or Wisconsin mounds) typically receive Primary treated effluent from a septic 

tank which is dosed into the mound system allowing further treatment to take place in the 

sand-fill media. The improved quality effluent discharges from the sand-fill media directly into 

the underlying soil. These systems are ideal to overcome site constraints of slowly permeable 

soils, shallow permeable soils over porous bedrock, and permeable soils with a high-water 

table. 

11.5.2.2 Amended Soil Mounds (Ecomax) 

Ecomax systems (or amended soil mounds) are designed to treat and dispose of Primary or 

Secondary treated effluent and further remove nutrients and micro-organisms from the effluent 

similarly to mound systems. The filter media is soil containing an industrial by-product high in 

iron and aluminium oxides which provides passive phosphorus sorption. Similar to mound 

systems, the improved quality effluent discharges directly into the underlying native soil profile 

(Bowman, 1996), though commonly by overflowing from the margins of a lined bed. 

11.5.2.3 Bottomless sand filters 

Bottomless sand filters act similarly to intermittent sand filters, but without a basal lining or 

collection system. The base of the sand filter is open to the underlying sand and doubles as 

the land application and treatment system (Auckland Council, 2018). 

11.5.2.4 Rhizopods 

Rhizopod systems are self-contained recirculating evapotranspiration channel systems. The 

channels are constructed of either plastic or concrete and comprise a bottom gravel layer, a 

middle sand layer and a sandy loam topsoil layer. The channels sit in the soil profile with the 

channel lip remaining at the natural ground level. Typically following a septic tank, effluent is 

pumped through sequential channels and is aerated via venturi valves to provide aerobic 

treatment. A majority of rhizopod systems are configured as ‘no-release’ and as such operate 

as a means of both treatment and disposal of effluent (Arris Water, 2019). 

11.5.2.5 Advanced EnviroSeptic (AES) 

The Advanced EnviroSeptic (AES) system comprises a corrugated, perforated high-density 

plastic pipe with a series of ridges on the peak of each corrugation and plastic “skimmers” 
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extending into the pipe’s interior, a thick mat of randomly orientated plastic fibres surrounding 

the pipe and a geotextile plastic fabric around the mat of fibres. As effluent enters the pipe, 

generally following treatment in a septic tank, suspended solids separate from the effluent and 

skimmers further capture grease and suspended solids as it exits through the perforations in 

the pipe. Effluent passes into the geotextile fabric which facilitates biofilm development. Sand 

then wicks the liquid from the geotextile fabric which enables air to transfer to the biofilm 

surface. The fabric and fibres provide a large bacterial surface to break down solids (Advanced 

Enviro-Septic, 2003). 

11.5.2.6 Eljen GSF 

The Eljen geotextile sand filter (GSF) system comprises a perforated pipe which distributes 

effluent to a geotextile sand filter module below. Effluent is filtered through a proprietary two-

stage Bio-MattTM pre-treatment process, while open air channels within the module facilitate 

aerobic bacterial growth. The GSF protects the native soils long term acceptance rate by 

keeping the biological growth off the native soils and within the GSF units. After passing 

through the GSF module, effluent drips into a bedded sand layer that enables unsaturated 

flow in the native soil. These systems are generally used following a septic tank system (Eljen, 

2016). 

For all in-ground treatment and disposal systems a high level of soil investigation and 

interpretation is required to ensure designs are sustainable and in particular to ensure that 

treated effluent passes through a sufficient depth of free draining soil to achieve the necessary 

level of treatment and to prevent the lower part of the disposal system from becoming 

anaerobic. 

11.6  Greywater recycling options 

11.6.1 NHMRC (2006) National Guidelines for Water Recycling 

The NHMRC (2006) National Guidelines for Water Recycling: Managing Health and 

Environmental Risks state that on-site Primary treated effluent is generally not recycled 

without further treatment. More advanced on-site treatment systems that produce Secondary 

treated and disinfected effluent are suitable for recycling effluent above-ground for irrigating 

gardens (excluding food crops) and landscaped areas. 

NHMRC (2006) discuss that the range of on-site treatment systems for sewage and greywater 

continues to expand. Such systems should provide effluent that is of comparable or better 

quality than conventional systems, and is commensurate with the end use. Manufacturers 

need to provide evidence of suitable performance. These systems should also address 

aesthetic quality, because stored greywater with minimal treatment can develop strong 

odours. Preventative measures identified by NHMRC (2006) National Guidelines for Water 

Recycling relating to on-site water recycling controls include: 

• Signage: prominent signage indicating the water is not suitable for drinking (e.g. 

‘Recycled water – do not drink’) 
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• Control of application methods: Spray irrigation should be conducted using devices 

designed to minimise production of aerosols, and recycled water sprays should not be 

allowed to extend past prescribed property boundaries (180° inward-throwing 

sprinklers to be used on the edge of irrigation areas). Low-throw sprinklers, 

microsprinklers and drip irrigators will also reduce the potential for inadvertent 

exposure to recycled water used in landscape irrigation. 

• Control of application rates: application rates need to be controlled so that irrigation 

provides maximum benefit, while minimising impacts on receiving environments 

(including soils, groundwater and surface water). Soil characteristics, water 

requirements and balances, nutrient balances and mechanisms to reduce impacts 

from salinity and sodicity all need to be considered. 

• Control of application times: potential exposure to recycled water can be reduced by 

limiting the time of application (e.g. night-time only). 

• Use of buffer zones: buffer zones can be used as a mechanism to reduce human and 

environmental exposure, and to enable the use of lower quality recycled water. Default 

buffer zones may range from 30 metres for moderate-quality recycled water, to 100 

metres for low-quality water. Buffer zones can be reduced with the use of low-throw 

sprinklers, 180° inward-throwing sprinklers, tree or shrub screens and anemometer 

switching systems. 

• Control of access: Fencing combined with warning signs can be used to restrict or 

control access. Ideal sites for irrigation should have a slope of no more than 10% and 

have permeable soil. Irrigation systems should be installed and operated to minimise 

surface ponding and to control surface runoff. 

• Control of plumbing and distribution: To protect public health, it is essential that direct 

connection of recycled water systems to drinking water supplies is not permitted. In 

dual-reticulation systems, backflow prevention devices should be installed at property 

boundary entry points of the drinking water supply, in order to limit potential impacts 

from inadvertent or unauthorised cross-connections. Operating the recycled water 

system at a lower pressure than drinking water systems can further reduce the risk of 

backflow. 

11.6.2  Wastewater Re-Use Options in Australia 

Greywater/wastewater re-use options identified Australian onsite wastewater guidelines 

included: 

• Internal re-use: including toilet flushing and washing machine use; 

• External re-use: car washing and garden or landscape irrigation (excluding food crops). 

 

Further greywater recycling options broken down into Australian State and Territory and 

international jurisdictions are provided in Table 2-2 of Section 2a. The majority of guidelines 

reviewed, align with the NHMRC (2006) National Guidelines for Water Recycling by only 

permitting the onsite re-use of Secondary treated and disinfected (or better quality) effluent for 

irrigating gardens and landscaped areas other than food crops. Furthermore, most codes and 

guidelines reviewed, adopted strict preventative onsite controls outlined by NHMRC (2006) 

mailto:mail@whiteheadenvironmental.com.au
http://www.whiteheadenvironmental.com.au/


 
 
 
 
 

 

121 
 

197 Main Road Cardiff NSW 2285 Australia Telephone + 61 2 4954 4996 

Email mail@whiteheadenvironmental.com.au  Website www.whiteheadenvironmental.com.au 
 

 

(described in Section 11.6.1), including: signage as recycled water; diversion devices or 

valves; buffer zones; purple-coloured piping or hoses; and access controls. 

11.7  Summary and recommendations on effluent land dispersal options 

In summary, the Victorian EPA (2016) 891.4 CoP effluent dispersal options included 

absorption trenches and beds; ETA beds and trenches; Wick bed and trench; LPED irrigation; 

Subsurface irrigation; Surface irrigation; and Mounds. The Victorian EPA (2016) 891.4 CoP 

effluent dispersal and recycling options differed from other jurisdictions and the AS/NZS1547 

Standard in the following ways: 

• Including Wick trench and bed systems as a dispersal method without adequate 

supporting evidence for system sizing; 

• Disallowing the disposal of Primary treated effluent in Soil Categories 1 and 2a (gravels 

and sands) to land via soil absorption trenches/beds or LPED systems; 

• Only permitting the AS/NZS1547:2012 Table 5.2 ‘conservative’ DLR values for Primary 

treated effluent in the design of absorption trenches or beds; 

• Disallowing the DLR values for Secondary treated effluent in the design of absorption 

trenches or beds; and 

• Disallowing the use of discharge control trenches and boxed trenches due to the lack 

of side wall absorption. 

 

We therefore recommend the following: 

All beds and trenches should be constructed with their bases a minimum of 600 mm above 

the highest level of seasonal water table or any other hydraulically limiting layer, identified in 

the Land Capability Assessment, such as rock, or low hydraulic conductivity soil (e.g. clay). 

All Primary treatment systems should use pressure dosed distribution to ensure even 

distribution along the entire length of trenches or beds. 

Secondary treated effluent should be land applied by means of trenches and beds at a higher 

hydraulic loading rate (than Primary treated effluent) which recognises the lower levels of 

BOD5 and TSS (c.f. AS/NZS1547:2012). Alternatively, Secondary treated effluent can be land 

applied subsurface by pressure compensating drip-line where the irrigation system includes a 

120 mesh/130-micron filter which is maintained and cleaned quarterly as part of a service 

contract taken out by the system owner to cover both the treatment and land application 

systems. Again, irrigation systems should be constructed with their point of application a 

minimum of 600 mm above the highest level of seasonal water table or any other hydraulically 

limiting layer, identified in the Land Capability Assessment, such as rock, or low hydraulic 

conductivity soil (e.g. clay).  Disinfection is not required for subsurface drip irrigation at depths 

of 100 mm or greater in the soil as land application at this depth of burial reduces the risk of 

human contact to a very low level. 

Consideration needs to be given to the suitability of effluent for disinfection and the 

effectiveness of disinfection processes with respect to surface and subsurface irrigation. The 

justification being it is difficult to ensure that Secondary treatment systems maintain sufficiently 
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high levels of treatment to guarantee effective disinfection by either chlorine or UV, therefore, 

no surface irrigation of effluent from Secondary treatment systems should be permitted. 

Recycling is defined by beneficial reuse and dispersal by deep seepage. Hence shallow 

subsurface irrigation systems should be considered a form of recycling along with toilet 

flushing and laundry reuse of suitably treated and disinfected effluent. Dispersal by deep 

seepage is the primary mechanism in trenches, whilst some dispersal by deep seepage and 

some beneficial reuse by transpiration may occur in shallower beds. 

Factors to consider in choosing between recycling and dispersal are: 

• Can beneficial reuse be demonstrated; 

• Is the level of treatment and disinfection appropriate for the recycling option selected; 

and 

• Are appropriate servicing, maintenance and ongoing monitoring, testing and reporting 

in place in accordance with the requirements of NHMRC (2016) Guidelines for Water 

Recycling. 

 

Internal reuse of Advanced Secondary or Tertiary treated greywater should only be permitted 

for toilet flushing, laundry reuse or irrigation using a hand-held purple hose, where the system 

owner has a quarterly service and maintenance contract which includes effluent quality 

monitoring and testing to demonstrate that the system continues to meet Advanced Secondary 

or Tertiary standard and that these results are reported to Council. The justification being this 

aligns with the NHMRC (2016) Guidelines for Water Recycling. 

Consideration be given to the inclusion of Wick trench and bed systems as a soil absorption 

system, but only with appropriate evidence to support the sizing of this type of system. The 

justification being that the design basis of Wick Trenches is not described in peer reviewed 

literature and the basis for sizing Wick Trenches in the 891.4 CoP results in insufficiently 

conservative designs.  We recommend that the sizing of Wick Trenches be determined by 

careful calculation or demonstrated by a water balance. 

Systems that act as both effluent treatment and dispersal methods were only included by the 

codes and guidelines from the Sydney water catchment area, Northern Territory, and 

Tasmania. Where these systems were identified by the relevant regulatory authority, it was to 

a variable degree with the dual treatment and disposal characteristics largely overlooked. We 

recommend the inclusion of the systems outlined in Section 10.4 with the following 

considerations: 

• Loading rates depend on whether the system is receiving Primary or Secondary 

treated effluent; 

• Secondary or Advanced Secondary effluent quality is not always guaranteed (with the 

exception of appropriately designed mound systems and bottomless sand filters); 

• Rhizopod systems should be sized as an evaporation system or through water balance 

modelling; and  
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• Eljen GSF, AES, and Ecomax systems rely on a suitably detailed land capability 

assessment including identification of the presence of a high water table (or seasonal 

water table, as evidenced through soil mottling) to ensure the system is installed with 

a point of application of the treated effluent a minimum of 600 mm above the highest 

level of seasonal water table or any other hydraulically limiting layer, identified in the 

Land Capability Assessment, such as rock, or low hydraulic conductivity soil (e.g. clay) 

and that the underlying soil conditions remain aerobic. 
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12.0 Section 3d 

12.1 Introduction 

This report collates information relating to Section 3d of the brief: 

Tasks and deliverables for Section 3d are as follows:  

 

Section 3 – Assessment of technological options for management (treatment and disposal) 

of onsite wastewater outlined in the CoP. 

Including:  

d. Inclusion of technical information in the CoP on other filter media for use in 

onsite wastewater treatment systems, such as peat, textile and other 

materials and their use in a filter capacity similar to sand in a sand filter 

treatment system 

 

Reporting requirements for Section 3d include: 

 

A section in the report that lists the references which outlines other filter medias that the CoP 

review should consider. 

 

12.2 Alternative filter media  

With respect to onsite wastewater management, alternative filter media can be used: as a 

replacement for sand in a sand filter; as an amendment to sand in a mixed-media filter; or as 

a filter media in a packaged media biofilter (e.g., trickling filter systems). Packaged media 

biofilters (PMBs) are manufactured by several companies and available in self-contained 

modules. Multiple modules can be combined in parallel to provide sufficient treatment capacity 

or in series as a second stage of treatment. PMBs require uniform, intermittent dosing, and 

commonly have electrical and mechanical components (e.g., pumps, valves) (Siegrist, 2017). 

A review of technical literature was undertaken for alternative filter media for use in onsite 

wastewater treatment systems including: peat; textile; foam; glass; zeolite; phosphorus (P) 

sorption media; coconut husk; and lignite/xylite. 

12.2.1 Peat 

Peat is a naturally occurring humic substance possessing properties of phosphorus adsorption 

and disinfection (from pH <3.5), in addition to facilitating microbiological activity occurring in 

denitrification (Patterson R. A., 2004). It is used as an alternative filter media in onsite 

wastewater treatment due to its high void volume and surface area, high moisture retention 

and surface reactivity supporting the growth of diverse biomass (Siegrist, 2017). Peat biofilters 

shrink with time due to moisture loss and compaction, so some replenishment over the life of 

the filter may be required. Peat biofilters have been used to treat septic tank and greywater 
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effluents in Australia (e.g. manufactured by Bio-Flo Pty Ltd and Puraflo Pty Ltd). In addition, 

Patterson R. A. (2004) demonstrated the nutrient removal ability of peat biofilters in a case 

study spanning 12-months in Tingha NSW with an average nutrient reduction of 54% and 74% 

for nitrogen and phosphorus respectively. 

As a natural material, peat is biodegradable and media replacement could be needed every 

8-15 years (Siegrist, 2017). The Irish peatland environments are a common source of peat 

material for use in onsite wastewater treatment systems. However, in recent years, Bord na 

Móna, the company historically responsible for harvesting peat material in Ireland, have 

recognised the sustainability and climate issues associated with the harvest of Ireland’s peat 

resources as they represent large carbon sinks due to their high carbon sequestration 

properties (Bord na Móna, 2021). As a result, Bord na Móna have discontinued all peat 

harvesting activities in Ireland and have since shifted their focus to the rehabilitation of these 

environments. Therefore, if the VIC EPA wish to include peat as an alternative media filter in 

the CoP, the sustainability concerns as a limited carbon resource should be addressed. The 

Ireland EPA (2021) CoP describes using coconut husk media filters to treat septic tank 

effluent, and state that other intermittent media filters may come onto the market into the future 

(e.g. plastic, crushed glass or textile) and may be used where relevant performance criteria is 

met, as alternatives to peat. 

12.2.2  Textile 

Textile fibre is suitable for use as a filter media as it is a lightweight material and has high 

porosity and surface area properties. The textile media itself is not reactive but it does support 

biofilm growth and aerobic biological treatment (Siegrist, 2017). Textile media filters have been 

tested in several design variations including both intermittent and recirculating operations. 

Textile mediums have been shown to handle a relatively high hydraulic loading rate compared 

to sand filters (5-40 times higher) and thus can provide treatment over a smaller system 

footprint (Bounds, T., 2002; Ball, H. L., 1998). 

The Orenco AdvanTex® AX-20 Textile Filter system is one example of a multi-pass packed-

bed aerobic wastewater treatment system fitted with a UV disinfection unit installed in the 

outlet pipe. Testing of this system demonstrated that typical nitrogen reduction ranges from 

60-70% with sufficient carbon source and alkalinity (Orenco, 2012). 

12.2.3  Foam 

Open cell polyurethane formed into cubes is used as a filter media as the material is 

lightweight, has a high void volume and is non-degradable (Siegrist, 2017). 

One example is the Waterloo Biofilter® which works as an attached growth biological trickling 

filter. The Waterloo Biofilter® system has been tested in applications ranging from municipal 

wastewater, food processing wastewater, and landfill leachate (Jowett et al., 1998) and in a 

number of Ontario public schools (Jowett et al., 2012). Jowett et al., (2003) also demonstrated 

the system’s ability to manage periodic surges in flow rates with minimal effect on the effluent 

quality produced. 
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Another example is the AeroCell® manufactured by QUANICS utilising open cell foam as the 

filter media generally operating in a recirculating mode. The module consists of a fibreglass 

tank containing a pre-determined amount of open cell foam media (Quanics Inc., 2008). 

Treatment systems generally include multiple pre-assembled modules offering flexibility in 

installation. 

12.2.4  Glass 

Crushed recycled glass has been studied for its effectiveness as a filtration media replacement 

for sand in sand filters. Glass has been studied as an alternative to sand as is widely available 

as a product from solid waste recycling programs and can be crushed to prepare glass of 

various grades. Careful consideration and management must be given to this process as it 

can produce grains of an angular or platy shape which may have a large impact on the 

hydraulic conductivity of the media. 

An evaluation of crushed recycled glass as a filter media was undertaken for Roslyn City’s 

municipal water supply which demonstrated comparable effectiveness to the conventional 

sand media (CWC, 1995). In addition, Gill et al., (2009) found comparable results between 

crushed recycled glass and sand as a filter media in a laboratory experiment, with glass 

obtaining removal efficiencies of 72-83% and 10-26% for Chemical Oxygen Demand (COD) 

and total nitrogen respectively. Furthermore, Yarra Valley Water has recently trialled recycled 

glass sand media in a domestic recirculating packed bed reactor design and achieved 

advanced secondary effluent quality during AS 1546.3 certification testing (Yarra Valley 

Water, pers. comm). 

12.2.5 Zeolite 

Zeolites are microporous hydrated aluminosilicate minerals, commonly used in nitrogen 

removal processes in wastewater treatment processes due to its NH4
+ (ammonium) adsorption 

capacity when added to sand media (Siegrist, 2017). Clinoptilolite is a natural zeolite 

comprising a microporous arrangement of silica and alumina tetrahedra and is commonly 

used. Being negatively charged ions, zeolites are effective ion exchange materials and can 

remove the positively charged ammonia ions in wastewater. Because of this, zeolite media 

needs to be renewed periodically as it reaches the exchange capacity. This exchange capacity 

is also recoverable by flushing with brine. 

While not common for onsite wastewater treatment processes, zeolites offer the advantage of 

removing ammonia nitrogen and other positively charged ions from wastewater. This type of 

system may be useful in areas that are sensitive to nitrogen discharges. The zeolite material 

may be used in a packed bed arrangement or as a fill material in soil treatment systems 

(CRWQB, 2002). 

Zeolite has been studied as a method of improving treatment performance in sand filters due 

to its cation exchange capacity (Kele, 2005). Furthermore, in NSW an aerobic sand filter with 

a zeolite layer design was tested for a site containing shallow soils with low hydraulic 

conductivity (Geary et al., 2001). 
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12.2.6 Phosphorus reduction media 

Amended soil systems use soil and/or sand amended with other media that possesses a high 

phosphorus sorption capacity such as gypsum amended red mud, granulated steel slag, and 

weathered basalt soils (Krasnozems).  Once saturated with sorbed phosphorus these media 

must be disposed of and replaced, however, the lifespan of phosphorus sorbing media in 

domestic wastewater systems is typically very long, in some cases of the order of 30-40 years. 

Once the sorption capacity is fully utilised there is potential to reuse the material elsewhere as 

a slow-release fertiliser. A key consideration for use of amended materials must be the 

maintenance of suitable hydraulic and grain size properties that ensure adequate drainage 

but also provide sufficient residence/contact time to achieve nutrient retention (Bishop et al., 

2007). 

Red mud is available in large quantities as a by-product of bauxite refining in parts of WA., 

North Queensland and Northern Territory. It is used in amended soil systems (EcoMax) in WA 

at about 15% volume and amended with 5% of waste gypsum to reduce pH. Such systems 

have demonstrated >90% of phosphorus removal over a ten-year period (Kayaalp et al., 

1998). 

Blast furnace slag is produced as a by-product of steelmaking. Studies have demonstrated 

that Granulated Blast Furnace Slag can have a P-sorption of >10,000 mg/kg and can remove 

>90% phosphorus from wastewater. It is used in amended soil systems (Ecomax) in NSW, 

VIC and TAS and has ample phosphorus removal potential for an extended period (>25 years). 

12.2.7  Coconut husk 

The Ireland EPA (2021) have listed coconut husk filters as an alternative media filter in the 

2021 CoP. The effluent percolates through the fragmented coconut husks, which both act as 

a physical barrier to retain pollutants and offer treatment by similar passive biofiltration 

processes to those present in peat (i.e. filtration, absorption, adsorption, ion exchange and 

microbial assimilation). The EcoFlo CocoFilter® manufactured by Premier Tech Aqua has 

gained popularity in Ireland and uses a coco fragment-based filtering media contained in a 

polyethylene, fibreglass or concrete tank. Effluent is distributed through the coco-fragment 

media allowing the treated wastewater to be discharged directly to an underlying gravel 

distribution bed for further effluent dispersal (EcoFlo n.d.) 

The Bio-COIR system manufactured by QUANICS utilises a patented Bio-COIR media 

comprised of the thick mesocarp (or husk), of the coconut fruit. The short to medium length 

fibres used in Bio-COIR are a lignocellulosic material. The high lignin content of these fibres 

results in a more durable material than other natural medias such as peat. The high lignin 

content of 45.84% also results in a slower degradation of the media and assures that excellent 

water/air ratio is maintained over a longer period of time (QUANICS Inc., 2008). 

The Biolytix BioPod® is an aerated biological trickling filter with a vermicomposting wastewater 

treatment unit using tiger worms within a layered filter bed consisting of coco peat. The 

engineered ecosystem inside the BioPod can be sustained indefinitely with solid material 

repeatedly broken down and resulting humic material becoming a part of the filter and part of 
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the filtration process. Performance of this system has demonstrated Secondary treatment 

(20/30 BOD5/TSS) and is widely used in New Zealand (Biolytix, 2015). 

12.2.8 Lignite and Xylit 

Lignite is a soft brown combustible sedimentary rock formed from naturally compressed peat. 

Xylit (also referred to as xyloid lignite) is the waste product derived from the mining of lignite. 

The X-Perco® system designed by Eloy Water (n.d.) is a passive activated carbon filtration 

trickling filter system. The filter media consists of Xylit, a source of activated carbon comprised 

of natural wood fibre, lignite, extracted from the ground. Studies have demonstrated the 

effectiveness of Xylit in various morphological forms in its ability to remove BOD5, TSS and 

NH4 from wastewater (Spychala et al., 2021). 

12.3 Summary 

The following (Table 3-3) is a summary of references that outline alternative filter media for 

consideration. 

Table 3-3: Summary of references outlining alternative filter media for consideration 

Reference Title/Section  Filter Media(s) 

Siegrist, 2017  Chapter 8. Treatment Using Porous Media 

Biofilters: peat, foam and textile.  

Peat, foam, textile 

Crites & 

Tchobanoglous 

1998 

Chapter 11. Section 5. Other packed-bed filters: 

peat and absorbent plastic filters.  

Peat, absorbent 

plastic  

California 

Regional Water 

Quality Control 

Board, 2002 

Review of Technologies for the Onsite 

Treatment of Wastewater in California  

Peat, foam, textile, 

zeolite, glass 

Patterson R. A., 

2004 

Effective Treatment of Domestic Effluent with a 

Peat Biofilter - A Case Study at Tingha  

Peat  

Bord na Móna, 

2021 

Peatlands and Climate: 

https://www.bordnamona.ie/peatlands/peatlands-

and-climate/ 

Peat 

(sustainability) 

Bio-Flo Pty Ltd, 

n.d. 

Peat Based Greywater System: Final Report  Peat  

Puraflo, 2014  Peat Fiber Biofilter: Design Guide and 

Installation Manual  

Peat  
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Bounds, 2002 Performance of Textile-Based Packed Bed 

Filters 

Textile 

Ball, 1998 Optimising the Performance of Sand Filters and 

Packed Bed Filters Through Media Selection 

and Dosing Methods  

Textile, foam, 

plastic 

Orenco, 2012 AdvanTex® O&M Manual Textile  

Jowett et al., 

2012 

Ontario’s Green School Pilot Initiative – Year 

One Sewage Treatment Results 

Foam 

Jowett et al., 

2003 

Effect of Increased Flow Rate on the Microbial 

Population in the Waterloo Biofilter® 

Foam 

Jowett et al., 

1998 

Communal-Size Sewage and Leachate 

Treatment Using Biofilters in Process Trains 

Foam 

Quanics Inc., 

2008 

Advanced Treatment System Technical Manual Foam, coconut 

husk 

CWC, 1995 Evaluation of Crushed Recycled Glass as a 

Filtration Medium in Slow Sand Filtration 

Prepared by Gray & Osborne Inc. 1995 

Glass 

Gill et al., 2012 The Use of Recycled Glass as a Filter Media for 

On-Site Wastewater Treatment  

Glass 

Bolan & Mowatt, 

2000 

Potential value of zeolite in the removal of 

contaminants from wastewater streams 

Zeolite 

Geary et al., 2001 The Use of Clinoptilolite in a Low-Cost Aerobic 

Sand Filter 
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13.0 Section 3e 

13.1 Introduction 

This report collates information relating to Section 3e of the brief: 

Tasks and deliverables for Section 3e are as follows:  

 

Section 3 – Assessment of technological options for management (treatment and disposal) 

of onsite wastewater outlined in the CoP. 

Including:  

a. inclusion of technical information on the effective lifespan/shelf-life of a septic 

tank, treatment systems and sand filter treatment systems in the CoP, 

 

Reporting requirements for Section 3e include: 

 

A section in the report that lists the references that outline the effective lifespan/shelf-life of a 

septic tank, treatment systems and sand filter treatment systems. 

13.2  Lifespan of treatment systems in the CoP 

The AS/NZS Standard On-site Domestic Wastewater Treatment Units Part 1: Septic Tanks 

(AS/NZS1546.1:2008) defines the serviceable life of a septic tank as “the period of time in 

which with only normal and routine maintenance, the septic tank and associated fittings 

perform satisfactorily without failure.” Furthermore, the AS/NZS1546.1 Standard stipulates 

septic tanks shall be constructed to retain structural integrity for their serviceable life and to 

be able to perform adequately with only normal maintenance over their serviceable life. Where 

the serviceable life of a septic tank and associated fittings shall be a minimum of 15 years 

provided the tank is used and installed in accordance with the manufacturer’s 

recommendations. 

The AS Standard On-site Domestic Wastewater Treatment Units Part 3: Secondary treatment 

Systems (AS1546.3:2017) defines service life of secondary treatment systems (STS), 

inclusive of AWTS and sand filter systems, as “the period of time during which an STS 

performs satisfactorily when routinely maintained. The service life expires when routine 

maintenance no longer facilitates satisfactory performance and the effluent is deemed non-

compliant.” The AS1546.3 prescribes that STS shall perform for the specified service life 

maintained in accordance with the manufacturer’s operation and maintenance procedures. In 

addition, the service life of an STS, associated fittings and internal partitions shall be a 

minimum of 15 years provided the system is suitably installed, commissioned and maintained. 

Electrical and mechanical components are exempt from this requirement and are expected to 

have a service life of 5 years. 
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Furthermore, references to the lifespan of treatment systems were investigated in technical 

literature (refer Section 13.5 for references). The US EPA (2002) Onsite Wastewater 

Treatment Systems Manual suggests maintaining a treatment system over its design life is 

approximately 20 to 30 years in most cases. Siegrist (2017) makes reference to modern 

pumps having a long service life (20 years) and that packaged media biofilters (e.g., alternative 

media filters) have a design life of 10 to 20 years (or more). By comparison, warranty on pumps 

supplied with accredited Australian STS tested under Australian Standard AS1546.3 ranges 

from 1 to 2 years. Crites and Tchobangoglous (1998) describe typical life cycle analyses 

calculated for treatment systems are based on a 20-year facility life. 

13.3 Factors affecting the lifespan of treatment systems in the CoP 

When determining an effective service life of treatment systems, it is important to consider the 

factors influencing the performance of treatment systems such as construction material, 

concrete corrosion, mechanical components, influent quality, system maintenance, climate 

and temperature, UV degradation, and filter media type. 

 

Septic tanks have historically been constructed from concrete, fibreglass, polyethylene and 

coated steel. While precast concrete tanks are generally most common, fibreglass and plastic 

tanks are becoming more widely available and used. These tanks are lighter weight and can 

be easily transported and set in place. Concrete tanks have a higher structural integrity and 

are less susceptible to collapse and flotation. Furthermore, Crites and Recycling is defined by 

beneficial reuse and dispersal by deep seepage. Hence shallow subsurface irrigation systems 

should be considered a form of recycling along with toilet flushing and laundry reuse of suitably 

treated and disinfected effluent. Dispersal by deep seepage is the primary mechanism in 

trenches, whilst some dispersal by deep seepage and some beneficial reuse by transpiration 

may occur in shallower beds. 

 

Factors to consider in choosing between recycling and dispersal are: 

• Can beneficial reuse be demonstrated; 

• Is the level of treatment and disinfection appropriate for the recycling option 

selected; and 

• Are appropriate servicing, maintenance and ongoing monitoring, testing and 

reporting in place in accordance with the requirements of NHMRC (2016) 

Guidelines for Water Recycling. 

Tchobanoglous (1998) identified long-term creep resulting in deformation as a common 

problem with polyethylene tanks and coated steel tanks are no longer widely used because 

they corrode easily. Additionally, the sulfuric acid and hydrogen sulphide present in varying 

concentrations in septic tank effluent can corrode exposed rods and the concrete itself over 

time, whereas some plastics (e.g., polyvinyl chlorine and polyethylene) are virtually unaffected 

by acids and hydrogen sulphide (US EPA, 2002). 

 

The mechanical components of treatment systems are subject to the corrosive atmosphere 

within the treatment environment and local climatic conditions. As such, these components of 
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must be waterproofed and protected from the elements. Blowers, pumps, drives (for rotating 

units), and other mechanical devices should be designed for continuous heavy use (US EPA, 

2002). 

 

Influent quality plays a large role in the lifespan of treatment systems. Cleaning agents, bleach, 

caustic agents, floating matter and other detritus can block or damage treatment equipment 

(US EPA, 2002). The GD06 document (Auckland Council, 2018) recommends the use of 

biodegradable substitutes for common potentially harmful household cleaning chemicals to 

reduce the stress on a treatment system and significantly enhance the performance of the 

whole system and thus increase the life of the land application field. Similarly, sand or 

alternative media filters may be susceptible to excessive biofilm development from fats, 

greases and oils in septic tank effluent which may reduce the effective lifespan of such 

treatment systems (Crites and Tchobangoglous,1998). Therefore, the effect of influent quality 

on treatment system performance and lifespan can be dependent on specific household use 

(i.e., the nature and extent of cleaning products, fats, and oils used). 

 

The GD06 guideline document (Auckland Council, 2018) describes regular system 

maintenance as essential in keeping the system running at its design capacity and to increase 

the life expectancy of the system. Auckland Council (2018) state septic tank performance is 

improved by periodic sludge removal and that outlet filters are required to be fitted to treatment 

tanks as they are often the most effective and cheapest option for improving the performance 

and life of a wastewater system. In Australia, typical recommended pumpout intervals for 

sludge removal are of the order of 3-5 years. 

 

Pipe components can be affected by biofilm growth where treated wastewater is sitting 

stagnant. If these biofilm deposits are not flushed out, this can cause blockages over time. 

The rate of growth will depend on the degree of treatment received, temperature and 

stagnation period. However, even if it is very well treated, biofilm growth can occur within a 

few hours of stagnation. Therefore, it is always good practice to install flushing ports in all 

distribution systems and pipe-work at appropriate locations. For most systems servicing 

should require flushing at least every 6 months (Water New Zealand, 2017). 

 

Climatic conditions and temperature will affect process efficiency, i.e., treatment efficiency 

generally will improve as the temperature increases (US EPA, 2002). Furthermore, plastic 

components can be subject to UV degradation which can result in system failure. Design 

modifications can be made to extend the service of life of plastic components, for example, 

thickening the exterior of plastic pipes to minimise the effects of UV degradation or by use of 

protective coatings. 

The effective lifespan of sand and alternative media filters is influenced by the specific media 

used. The GD06 guideline document (Auckland Council, 2018) states the estimated life 

expectancy of the peat bed fibre is cited by commercial producers of modular peat bed 

systems in North America as 10 to 15 years. However, based on experience in Australia and 

New Zealand, systems designed and supervised by specialist designers and operated and 

maintained appropriately can have a life expectancy of up to 30 years. Furthermore, in some 

systems, including textile and sand filters, it is possible for the media to be removed, pressure 
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hosed, cleaned and recovered for continued use, thus extending the system’s service life. The 

Ireland EPA (2021) identifies that peat fibres, coconut husk or other media will require 

replacing in time and there will be associated costs and that insufficient desludging of the 

septic tank will also shorten the useful life of the peat fibre, coconut husks or other media. Any 

P-sorbing materials used in media filters require replacement once the capacity for 

phosphorus uptake is reached depending on the amount used, although in many cases P-

sorbing materials will have an effective lifespan of more than 20 years. 

13.4 Summary 

The effective lifespan of a treatment system is typically specified by the manufacturer and is 

to be a minimum of 15 years according to the Australian Standards for both Primary and 

Secondary treatment systems (AS/NZS1546.1:2008 and AS1546.3:2017). However, it is 

recognised that with sufficient maintenance incorporating the factors discussed in Section 

13.3, it is possible for the lifespan of treatment systems to be extended to the range of 20 – 

30 years.  

A summary of references outlining onsite wastewater treatment system lifespan or factors 

influencing lifespan is provided in the following Section 13.5. 
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