
Assessment of 
Site-and-Soil Evaluation Reports

Natalia Ramswell

Senior Scientific Officer

Environmental Health Directorate

27 August 2021



Overview
• SSE regulatory requirements
• Government Sewerage Policy 2019/Draft 

SPP 2.9
• What is Site-and-soil evaluation(SSE) report?
• SSE procedure of AS/NZS 1547:2012
• SSE guidance material:

– Guidance note
– Template
– Water Balance spreadsheet 
– Checklist
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https://www.dplh.wa.gov.au/government-sewerage-policy
https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/Site-Soil-Evaluation.pdf
https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/SSE-Report-Template_Dec-2020.docx
https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/Water-Balance-spreadsheet---DOHWA.xlsx
https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/Check-list-for-Assessment-of-SSE-Reports_Dec-2020.pdf


SSE regulatory requirements
Planning and 

Development proposals 

Government Sewerage 
Policy/SPP 2.9

(Planning and Development Act 
2005)

SSE required for most 
unsewered proposals as per 

AS/NZS 1547
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Application to install a 
wastewater system

Regulations 1974 
(Health (MP) Act 1911)

SSE required for large commercial 
applications as per
AS/NZS 1547
------------------------------

Proposed Wastewater Regulations 
(Public Health Act 2016)
Almost for all applications



• The Policy was developed by the 
DPLH with input from DOH and 
DWER;

• Administered by DPLH in 
accordance with the planning 
legislative framework 

• Multi-agency involvement- WAPC 
referrals to LG, DOH, DWER and 
other agencies; 

• The DPLH is the final decision 
making agency for any WAPC 
submission. 

• Draft SPP 2.9 and Guidelines 
released for public consultation

2019

Government Sewerage Policy 2019
Draft State Planning Policy 2.9 Planning for Water



Policy Application
• Only applies to planning proposals
• Does not apply to:

– building applications
– subdivision applications for lots >4 hectares
– development applications for:

• a single house on a single lot 
• rural use

– applications to install an on-site wastewater 
system but if any conditions are imposed at early 
stage of development (e.g. subdivision, DA) it will 
be considered at this stage

5



Policy Intent
• Sets WA position on the provision of 

sewerage services in the State
• Requires connection to reticulated 

sewerage 
• Adopts a best practice approach to the 

provision of on-site sewage management, 
in accordance with AS1547 

• Encourages reuse of sewage
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Causes of Failures
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A Review of Onsite Wastewater Treatment System Installations and 
Failures in WA from 1997 – 2011. Published in 2015

Groundwater and surface water ingress 

Incorrect system installation

Unsuitable soil type

Undersized

https://www.hindawi.com/journals/jeph/2015/716957/


The adverse impacts of septic 
tanks are real and documented
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According to WALGA survey: The most 
serious health concern raised by Local 
Government is the overflowing of aging 
and inappropriately designed septic and 
leach drains systems and the potential for 
direct contact with humans. Local 
Government has indicated that there is 
anecdotal evidence of children becoming 
sick from coming into contact with 
sewerage from malfunctioning septic 
systems. The pooling of raw sewerage 
provides an opportunity for contact with 
disease and also provides ideal breeding 
ground for mosquitoes, which can spread 
further disease amongst the community.

This is particularly  problematic in areas 
with heavy clay soils and high water tables. 



Impacts of Poorly Performing 
Systems

• Transmission of diseases, e.g. 
gastroenteritis, diarrhea, hepatitis, skin 
infection, parasitic infection.

• Emission of offensive odours.
• Contamination of water bodies.
• Degradation of soil & water quality.
• Eutrophication & algae blooms.
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What is Site-and-soil evaluation?
• A written report that details the 

results of an assessment of a 
development, subdivision or 
individual lot for public health, 
environmental, legal and 
economic factors which are likely 
to affect the siting and design of 
an on-site wastewater system.

• It is NOT a Geotechnical report 
prepared in accordance with:
– AS 1726:2017 Geotechnical 

site investigation or 
– AS 2870-2011 Residential 

Slabs and Footings
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Site-and-soil evaluation procedures
AS/NZS 1547:2012
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•SSE is based on the risk 
management framework of AS1547

•Sets system design criteria to 
address site conditions

•Innovative onsite systems and 
private service providers are 
encouraged. 

•Shift from waste disposal to land 
irrigation/garden watering 

•SSE required as early as possible 
in the planning phase. 



Who should undertake a SSE? 
AS/NZS 1547:2012

Individual landowners or developers are 
responsible for engaging a suitably 
qualified and experienced professional to 
undertake an SSE to support unsewered 
planning and development applications. 
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When is SSE required?
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Stages in 
Planning 
Process

Scale of 
Proposal 

Level of Assessment 
Required 

Purpose

Sub-
regional/district 
plans and local 
planning 
strategies

• catchment-
wide (multiple 
local 
government 
areas)

• one local 
government 
area

• broad SSE to determine 
areas which are most 
favourable for new 
developments

• desktop analysis based 
on soil landscape maps, 
GIS (geographic 
information systems), 
reports, studies and local 
knowledge

• SSE may be included 
within Regional or District 
Water Management 
Reports (WMR)

• review practicability of sewered
versus unsewered option for 
wastewater management

• determine broad suitability for 
on-site wastewater 
management 

• eliminate areas not suitable for 
on-site wastewater 
management

• evaluating environmental and 
public health risks, identify local 
government resourcing 
requirements to monitor on-site 
wastewater management

Rezoning and 
local structure 
plan

• one local 
government 
area

• part of a local 
government 
area specific 
site

• detailed SSE for site-
specific rezoning

• determine minimum lot sizes
• identify appropriate treatment 

technologies and on-site 
wastewater management 
system (e.g. disposal, reuse)

• Identify area best suitable for 
LAA



When is SSE required? Cont.
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Stages in 
Planning 
Process

Scale of 
Proposal 

Level of Assessment 
Required 

Purpose

Subdivision • specific site • detailed SSE if not done 
at the earlier planning 
stage

• determine capacity of proposed lots to 
contain sewage on-site without 
compromising environmental and 
public health outcomes

• select and size treatment/on-site 
wastewater management system, 
including LAA

• identify management and monitoring 
options

• Identify constrains and mitigation 
measures

Development • individual 
lot

• site specific SSE if not 
done at the earlier 
planning stage

• determine capacity of site to contain 
proposed development and sewage 
on-site, without compromising 
environmental and public health 
outcomes

• design precise treatment/on-site 
wastewater management system
implement management and 
monitoring options



SSE guidance material
Guidance note
SSE Report Template
Checklist
Water Balance spreadsheet 
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https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/Site-Soil-Evaluation.pdf
https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/SSE-Report-Template_Dec-2020.docx
https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/Check-list-for-Assessment-of-SSE-Reports_Dec-2020.pdf
https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/Water-Balance-spreadsheet---DOHWA.xlsx


Assessment of SSE Reports

• Site and Soil 
Evaluation Report
Template - provides 
consistency and 
guidance 

• Checklist is based on 
SSE template 
structure

16



Site-and-soil evaluation procedure 
AS/NZS 1547:2012

1. Desktop study 
2. Comprehensive an onsite and surrounding area 

field check
– Topography, slope, services, identify potential 

health/environmental constraints, define land-application 
area, delineate exclusion area, soil permeability, etc

3. Detailed site and soil assessment
– Determine site and soil characteristic 
– Identify and describe  the level of constraint presented by 

each site and soil characteristic and provide the mitigation 
measures when required

4.   Provide recommendations for system design
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Section 1- Introduction
SSE report template
• Competency of SSE evaluator:

– an appropriate tertiary-level qualification; or
– specific knowledge and practical experience of 

soil science, in particular soil hydrological and soil 
chemical processes. 

• technical expertise and experience including skills in 
the interpretation of site, soil and climate conditions, 
undertaking water and nutrient balances, selection and 
design of appropriate wastewater treatment systems, 
disposal and reuse options, and other relevant skills.

• Purpose of SSE
– Support development or planning application or
– Support Application to Install a wastewater 

system
18



Section 2–Site and development description
SSE report template

• Estimation of anticipated wastewater volume 
including sewage and trade waste

• Description of the development 
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Development Characteristic Description 
Site Address  
Owner/Developer  
Postal Address  
Contact for SSE  Ph: Mob: Email: 

 
Date of field work  
Local Government  
Zoning  
Lot size/s  
Proposal  
Water Supply  
Availability of Sewer  
Development located within: Public drinking water source area 

 
Sewage Sensitive Areas 

 
Anticipated Wastewater Volume Sewage (L) Trade waste (L) 

 


		Development Characteristic

		Description



		Site Address

		



		Owner/Developer

		



		Postal Address

		



		Contact for SSE 

		Ph:

		Mob:

		Email:





		Date of field work

		



		Local Government

		



		Zoning

		



		Lot size/s

		



		Proposal

		



		Water Supply

		



		Availability of Sewer

		



		Development located within:

		Public drinking water source area



		Sewage Sensitive Areas





		[bookmark: _Hlk53132686]Anticipated Wastewater Volume

		Sewage (L)

		Trade waste (L)









Sewage Sensitive 
Areas
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The location of SSA’s can be found on the 
Department of Planning, Lands and 
Heritage website. Mapping is indicative:
https://espatial.dplh.wa.gov.au/planwa/Inde
x.html?viewer=planwa&layertheme=Gover
nment%20Sewerage%20Policy&run=Activ
ateLayerList

https://www.dplh.wa.gov.au/government-sewerage-policy
https://espatial.dplh.wa.gov.au/planwa/Index.html?viewer=planwa&layertheme=Government%20Sewerage%20Policy&run=ActivateLayerList


Public Drinking Water Source Areas 
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• The location of Public Drinking Water Sources areas can be 
found on the DWER’s website

https://www.water.wa.gov.au/maps-and-data/maps/public-drinking-water-source-area-mapping-tool


Section 3 - Site and Soil Assessment
SSE report template

• Defining the key characteristics of the site and soils
• Use risk based approach to identify level of constraint 

and assign adequate mitigation measure:
– Nil or Low: If all constraints are Low, standard designs are 

generally satisfactory and no mitigation measures are 
required.

– Moderate: For each Moderate constraint an appropriate 
mitigation measure or design modification over and above 
that of a standard design, should be outlined.

– High: Any High constraint might prove an impediment to 
successful on-site wastewater management, or alternatively 
will require in-depth investigation and incorporation of 
sophisticated mitigation measures in the design to permit 
compliant onsite wastewater management.

• Example of key site characteristics outlined in Table 2

22



Soil Assessment 
AS/NZS 1547:2012

• Review published soil and geological 
information

• On site at least 3 test pits for single lot 
development and for a broader planning 
proposal soil test pits must represent changes 
in the soil variation.

• Profile depth is at least 1.5m (2m in PDWSAs) 
below LAA

• Assessment of soil physical characteristics-
soil drainage, structure, texture & permeability

• Soil permeability test as per AS/NZS 
1547:2012 -Constant Head Test

• Assessment of soil chemical characteristics
• Determine soil category and DIR/DLR
• Photographs of the soil profile are required

23



Determination of soil category
AS/NZS 1547:2012

24



Soil categories and DIR/DLR

25



Risk Assessment of Site Characteristics-
Table 6
SSE report template
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Characteristic 
 

Level of Constraint Assessed 
Level of 

Constraint 
for Site 

Nil or Low Moderate High 

General Characteristics 

Climate  
(difference between 
average annual 
rainfall and average 
pan evaporation, 
mm/year) 

Excess of 
evaporation over 

rainfall in the wettest 
months 

 

Rainfall 
approximates to 

evaporation 

Excess of rainfall 
over evaporation in 
the wettest months 

 

Exposure  
to sun and wind 

Full sun and/or high 
wind or 

minimal shading 
and  

North / North-East /  
North-West aspect 

Dappled light 
East / West / South-
East / South-West 

aspect 

Limited patches of 
light and little wind to 

heavily shaded all 
day and South aspect 

 

Vegetation coverage 
over the site 

Plentiful vegetation 
with healthy growth 
and good potential 
for nutrient uptake 

Turf or pasture 

Limited variety of 
vegetation 

Sparse vegetation or 
no vegetation, dense 

forest with 
little understorey 

 

Landslip  
(or landslip 
potential) 

Nil Low to moderate High or Severe  

  
  

  

   
  

   

  
  

  
  

   
 

 

  
  

    
  

   
  

   
  

  
    

   
   

  
  

    
   

 

 

   

   
   

    

   
 

 

    

 
   

 

      



Section 4- Wastewater system type and 
design
SSE report template

• Recommendation for system design should 
be provided based on the findings of SSE

• Setback distances – APPENDIX 1
• Stormwater Management
• Water Balance Excel spreadsheet is 

available for detailed assessment and 
Appendix 5 for the southwest of WA
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Section 6 – Conclusion and 
Recommendations
SSE report template

• Written in plain English so that the landowner 
is able to understand and act on the 
recommendations. 

• The relationship between the assessment 
and the recommendations must be outlined 
and clearly explained.

• Location and size of LAA is identified and 
shown on the site plan. 

• Maintenance requirements should be stated

28



ATTACHMENTS
SSE report template

• Locality plan with indicative distances to water resources.
• Fully dimensioned and accurately scaled plan of the proposal, 

including lots sizes, contours at a sufficient interval to justify 
system design, the location of the proposed building envelope 
and other development works, wastewater management 
system components, location and size of LAA, physical site 
features, cut off drains and setback distances etc.

• Photographs of the site and soil test location including a log, 
GPS coordinates and site plan showing the location of soil 
sample sites.

• Soil Bore Logs, colour photo of each test site and a diagram 
of the soil profile from onsite test sites.

• Proposed onsite wastewater system design.
• Water Balance calculation.
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Thank you 

Questions?

Natalia.Ramswell@health.wa.gov.au

30

mailto:Natalia.Ramswell@health.wa.gov.au


Draft State Planning Policy 2.9
Planning for Water

Loretta van Gasselt
Planning Manager, Strategy and Engagement

27 August 2021





Current situation
• Multiple policy instruments
• Complex, some duplication
• Cumulatively more than 400 

pages

WAPC direction
• Amalgamate 3 drinking water SPPs (2.2, 

2.3 & 2.7)
• Amalgamate 3 water resource SPPs 

(2.1, 2.9 & 2.10)
• Combine the 2 new water SPPs
• Incorporate the Government Sewerage 

Policy

What is proposed



Project history
Review initiation, approvals and internal review Mid 2016

Stakeholder meetings & issues scoping Mid 2017

Drafting issues papers, stakeholder meetings Mid-late 2017

Submission analysis & issues paper finalisation SRG Early 2018

First Stakeholder Reference Group meeting March 2018

Drafting policy directions paper, stakeholder meetings Mid 2018

Submissions analysis & directions paper finalisation Sep 2018

WAPC endorsement of directions paper Oct 2018

Commence BUWM review Nov 2018

Policy & guideline drafting Apr-Jun 2019

Stakeholder comment, analysis & policy redrafting Jun 2019-June 2020
Approvals for public comment Sep 2020

Public comment for 3 months Aug - Nov 2021

Public submissions analysis, refine policy & guideline Nov 2021 – Early 2022

Final approvals, gazettal & release Mid 2022

Current 
Stage



Stakeholder Reference Group
Western Australian 

Planning 
Commission 

Department of 
Planning, Lands & 

Heritage

Department of 
Water and 

Environmental 
Regulation

Department of 
Primary Industries 

and Regional 
Development 

Department of 
Biodiversity, 

Conservation and 
Attractions 

Department of 
Health Swan River Trust New Waterways Australian Water 

Association 

Cooperative 
Research Centre for 

Water Sensitive 
Cities

Water Corporation Main Roads WA
Institute of Public 

Works Engineering 
Australia

Western Australian 
Local Government 

Association

Eastern 
Metropolitan 

Regional Council

Peel Region Local 
Governments

Peel Harvey 
Catchment Council

Ord/ 
Gascoyne/Harvey 

Water
Perth NRM

Urban 
Development 

Institute of 
Australia

Property Council of 
Australia

Planning Institute 
of Australia 





• Easier to understand and navigate
• Consistent and efficient planning systems
• Respond quickly to changing needs and expectations
• Greater focus on outcomes

Planning Reform



SPP template



Mapping updates
Draft mapping layers 
available online
• Public drinking 

water source areas
• Peel Harvey coastal 

plain catchment
• Swan Canning river 

system
• Sensitive water 

resource areas



Key improvements
• Holistic consideration of all 

water matters
• Minimised duplication
• New SPP format
• Guiding principles
• Climate change and 

cumulative impacts
• Terminology and reference 

updates
• Name change



Key improvements continued
• New mapping
• Aboriginal and historic heritage
• Flooding
• Peel-Harvey
• Swan-Canning
• General wording style change
• Dams, crossings and rural drains
• Government Sewerage Policy



GSP issues
• The GSP was approved in 2019 with the 

agreement it would be incorporated into SPP2.9 
• Secondary treatment system:

- nutrient removal criteria
- requirements

• Application to Health approval processes
• AS/NZS 1547 On-Site Domestic Wastewater 

Management
• Information required in support of development 

applications



Public drinking water source areas
• Identification of P3 areas in local planning schemes
• Primacy of protecting public drinking water source areas 



Cumulative
impacts

Impact of onsite 
sewerage on a lot 
by lot basis versus 
a holistic approach 
to an area



Summary and next steps
• 90 day public comment period
• Further refinement



Questions?

Thankyou
Contact: waterpolicies@dplh.wa.gov.au



Planning and Development 
Approval and Referral Process

Government Sewerage Policy (Sep 2019)
and

Site and Soil Evaluations



Structure Plans.

Strategic Plans
• Regional planning 

frameworks.
• Sub regional plans. 
• Local planning strategies.

Planning Schemes
• Region and local schemes.
• Scheme amendments.
• Excludes rural land use 

purposes.

Subdivision of lots less than 
four hectares.

Development Applications, 
excludes:
• rural land uses. 
• a single house on single lot.

But not 
Strategic 
Industrial 

Areas

Application of Government Sewerage Policy

Requirement for a Site and Soil Evaluation



Requirement for a Site and Soil Evaluation
Is connection to reticulated sewer required?

• Required directly by the 
planning framework;

• Existing connections;
• Connection is reasonable;
• Not connecting will jeopardise 

future connection;
• Not connecting poses 

unacceptable environmental 
and health risk;

• Groundwater is too high.

YE
S

NO
On-site sewage disposal 
may be considered subject 
to demonstrating that the 
site is capable through 
preparing a Site and Soil 
Evaluation.



What a Site and Soil Evaluation Demonstrates?

Water resource separation

Ground water separation

Soil type

Type of on-site treatment system 

Land application area size

Lot size

The requirements of the Government Sewerage Policy:



Water Resources

What a Site and Soil Evaluation Demonstrates?



Ground Water Separation

What a Site and Soil Evaluation Demonstrates?



Soil Type vs Land Application Area

What a Site and Soil Evaluation Demonstrates?



Type of System

What a Site and Soil Evaluation Demonstrates?



Lot Size

What a Site and Soil Evaluation Demonstrates?



Planning Proposals

Planning Schemes 
and Strategies

Structure 
Plans and 

Amendments 

Development 
Application

Subdivision

• Information provided is to be commensurate with the proposal and its purpose.
 Schedule 1 of the Government Sewerage Policy.

• Most proposals involve referral to government agencies:
 DoH will comment on the adequacy of a Site and Soil Evaluation;
 DWER comment on water resources;
 DBCA comment on environmental values.

Local
Gov

State
Gov

Proponent
Collaboration



Planning Schemes and Strategies
• Planning Schemes zone land for subdivision and development.
Approved by the Minister for Planning under the Planning and Development Act 2005.

• Planning Strategies provide the rationale for the zoning of Land.
Approved by the WAPC under the Planning and Development (Local Planning Schemes) Regulations 

2015.

• Government Sewerage Policy - high level analysis:
 Infrastructure limitations; 
Areas where on-site disposal may or may not appropriate;
Should connection to reticulated sewer be required?

• Schemes and Strategies prepared by local government, publicly advertised and 
referred to government agencies.  



Scheme Amendments and Structure Plans
• Structure Plans set out the use (zoning) and subdivision of land.
Approved by the WAPC under the Regulations.

• Amendments to Planning Schemes rezone land or require/implement a structure plan 
to facilitate subdivision and development.

• Structure Plans and Amendments facilitate site specific proposals.
Demonstrate site capability - Site and Soil Evaluation and Local Water Management Strategy;
Less than 0.5m groundwater separation – sewer connection required.

• Local Government publicly advertises Structure Plans and Amendments, refers them to 
government agencies and provides a recommendation to the WAPC.

• Both are required to address information outlined by the Regulations – otherwise local 
government may refuse to accept or adopt for advertising. 



Subdivision and Development Applications
• Statutory Approvals to carry out subdivision and 

development.
Subdivisions approved by WAPC;
Development applications approved under planning 

schemes.

• Site and Soil Evaluation to be provided with the 
applications.
Unless exempt or conditioned.

• Application referral by decision maker:
Subdivision must be referred to Government agencies;
Some development applications must be advertised, all 

may be advertised.

• If approved, conditions may be applied.



Site and Soil Evaluation Exemptions

Requirement for a Site and Soil 
Evaluation may be varied where 
the site conditions are known or 

the health and environmental 
impacts are minimal.

Known site conditions examples:
•Site and Soil Evaluation done at 

previous planning stage;
•Adjacent proposals;
•State Government agency data;
•Data should be credible/verified.



Site and Soil Evaluation as Condition of Approval

Site and Soil Evaluation can be required as a condition of approval for 
subdivision and development applications.

Should be certainty that the proposal will comply with the Government 
Sewerage Policy.

Generally have to know the groundwater separation.

Should only be used to finalise the location of land application areas.



Questions?



Local stormwater flooding
and groundwater variation





Point 6, Clause 5.2.2

• Land application areas should not be placed in areas subject to 
inundation and/or flooding in a 10% AEP rainfall event

• The intent of this clauses is to avoid pollution pathways that may 
leach to surface and cause human health risks 

• this is relevant to riverine and local stormwater flooding



• Structure plans are supported with mapping that clearly shows areas 
subject to inundation and/or flooding in a 10% AEP rainfall event 
post development

• The mapping needs to be provided for both riverine flooding and 
localised stormwater inundation

Point 6, Clause 5.2.2 - Expectations



Point 6, Clause 5.2.2 

• Departmental models / mapping:
– for major riverine flooding are available via the flood mapping 

tool: https://www.water.wa.gov.au/maps-and-data/maps/flood-
maps

– for some areas the 10% AEP flood levels / extent will be 
available, BUT you will need to ask for this

• Proponent led flood models:
– any local area catchment flood modelling prepared should 

consider the guidance in Australian Rainfall and Runoff 
(http://arr.ga.gov.au/home )

– Any local stormwater flood modelling prepared should be in 
accordance with industry best practice

https://www.water.wa.gov.au/maps-and-data/maps/flood-maps
http://arr.ga.gov.au/home


Point 6, Clause 5.2.2 - Assessment

• The Department:
– may review local area catchment flood modelling to ensure they 

are fit for purpose
– does not usually peer review local stormwater models



Clause 5.2.3

• Land application areas are required to have a vertical separation to 
the highest groundwater level

• The separations are variable and based on catchment values and 
soils conditions, as specified in clause 5.2.3 and schedule 2

• The intent of this clause is to avoid pollution pathways that may 
leach to surface and cause a human health risks



Clause 5.2.3 - Expectations

• Structure plans are supported with mapping that clearly shows the 
depth below ground level to the highest groundwater level post 
development



Clause 5.2.3 - Types of groundwater systems

• Consideration is required of whether the highest groundwater level 
is dictated by seasonal variations or is event based:
– seasonal consideration is required where local or regional 

groundwater systems are encountered, e.g. on the coastal plain
– event consideration is required for isolated perched systems, 

e.g. on the scarp

• On-site monitoring:
– to observe seasonal groundwater levels would be expected for 

sites where local or regional groundwater systems are 
encountered

– of perched systems has limited value due to the groundwater 
levels being dictated by the general topography of the area and 
the topography of the underlying impervious layer



Clause 5.2.3 - Groundwater datasets

• Numerous data sets can be considered to assess the groundwater regime, as 
outlined in Table 1 of Water resource considerations when controlling 
groundwater levels in urban development 
(https://www.water.wa.gov.au/__data/assets/pdf_file/0012/1722/104909.pdf)

• Spatial dataset – groundwater contours - maximum  (Perth metro only) 
(https://atlases.water.wa.gov.au/idelve/dowdataext/download/default.html)

• Long term data from departmental project specific or network groundwater bores 
can be accessed via Water Information Reporting: 
https://www.water.wa.gov.au/maps-and-data/maps/water-information-reporting2

• Care should be taken to only make use of observation bore data that has 
monitored the surficial/superficial aquifer

https://www.water.wa.gov.au/maps-and-data/maps/water-information-reporting2


Clause 5.2.3 - Groundwater management

• The assessment needs to consider the post development highest 
groundwater level, noting that for sites where perched systems exist 
these may be controlled by earthworks and drainage to remove 
trapped lows

• Where surface or sub-surface drainage is used to manage post-
development groundwater it is important to consider dot point 5 of 
Clause 5.2.2 which states “100 metres of a drainage system that 
[intercept groundwater and] discharges directly into a waterway or 
significant wetland without treatment”, noting:
– the additional wording “intercept groundwater” has been agreed 

across government as relevant as we are interested in pollution 
pathways

– treatment follow water sensitive urban design principles



Clause 5.2.3 - Assessment

• The Department:
– may review datasets, assumptions and correlation factors used 

to ensure the groundwater regime has been adequately 
considered



Questions



Innovating around Perth’s high urban  groundwater

A win-win-win for developers, 
homeowners and the environment

Sally Thompson (UWA), Greg Claydon, Margaret Shanafield, Ana Manero



Check out:
AWA’s Water Source:
https://watersource.awa.asn.
au/publications/technical-
papers/when-urban-
stormwater-meets-high-
groundwater/

The Conversation:
https://theconversation.com
/how-the-water-and-sewage-
under-your-feet-could-end-
up-flooding-your-home-and-
what-to-do-about-it-158527

https://watersource.awa.asn.au/publications/technical-papers/when-urban-stormwater-meets-high-groundwater/
https://theconversation.com/how-the-water-and-sewage-under-your-feet-could-end-up-flooding-your-home-and-what-to-do-about-it-158527


High urban groundwater is common globally



Confining layers

Sandstones

Dunes Clays

Rock

Seasonal Waterlogging (poor 
drainage)

High groundwater in 
low elevations

To water supply 
aquifers

Superficial Aquifer

Spearwood Dunes
Glacial/Interglacial 
(~40,000 years ago)

Quindalup Dunes
<10,000 years old

Bassendean Sands
Pleistocene Dune 
(800,000 – 125,000 years ago)

Rivers
Pre-
Coastal 
Plain

Indian Ocean Swan Coastal Plain
EW

Darling Escarpment



Kullmann, K. (2014). The Emergence of Suburban Terracing on Coastal Dunes: Case Studies along 
the Perth Northern Corridor, Western Australia, 1930–2010. Journal of Urban Design, 19(5), 593-
621. http://dx.doi.org/10.1080/13574809.2014.943704

In the dune swales, the groundwater forms wetlands



Confining layers

Sandstones

Dunes Clays

RockTo water supply 
aquifers

Superficial Aquifer

Permanent Wetlands

Poorly drained,
seasonally saturated

Wetlands - windows into the groundwater

Seasonal Wetlands



Confining layers

Sandstones

Dunes Clays

RockTo water supply 
aquifers

Superficial Aquifer

We built on the dune crests



New land releases in high 
groundwater environments

McLachlan et al, 2016, 6(1), 9; 
https://doi.org/10.3390/land6010009



Challenges:
(1) Prescribed separation distances

after Peel Development Commission, 2006



Challenges:
(1) Prescribed separation distances

IPWEA, 2016



Challenges:
(2) Geotechnical Classification

AS2870 – site classification

$



Challenges:

(3) Creating functional hydraulics

WSUD may increase needs for fall?



~3-4 m fill

MYOSD?
(Make your own 
sand dune?)
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quarrying
• Haulage/CO2

• Frankenstein 
landscapes



What if we get it wrong?



What if we get it wrong?



What if we get it wrong?



What can we do?

Modify and Remediate
• Conservative separation distances
• Correct problems on as needs basis

Minimise fill and use resilient designs
• Minimise fill - best practice methods
• Design for high groundwater



Technical

• Site rating scheme – design/assess to risk

• Better numbers
– Fill Ksat

– ET change
– Sensitivity analysis

• ARR – add groundwater?



Designing for high groundwater?

Demonstration and pilot developments needed to prove concepts, build trust, inspire



Designing for high groundwater?

E.g. Grade underlying clay?



Designing for high groundwater?

E.g. Direct connected rear of lot drainage?



Designing for high groundwater?

E.g. Direct connected rear of lot drainage?

Demonstration and support to homeowners managing drainage infrastructure needed



Local Government in the Hot Seat



Local Government

Evaluation, 
adaptation,
approval

Often liable when 
problems occur



Evaluation and approval
• Complex problems
• Resource constraints

Capacity building?



Liability



Opportunities?

• Reductions in fill use
• Technical best practice
• Innovation 

– construction methods
– design
– stormwater management

• Improve planning /decision-making
– Cumulative impacts
– Maximise LG capability



How do we get there from here?
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How do we get there from here?



Innovating around urban high groundwater

A win-win-win for developers, 
homeowners and the environment

Thanks to CRC-WSC IRP5, the IRP5 Steering 
Committee, and everyone who participated
in the Expert Panel discussions.



Wastewater System Design

Site and Soil Evaluation Reports Workshop

Jared Chong
Environmental Health Directorate
27 August 2021



Overview

• Section 4.1 General Assessment SSE
– Site suitability assessment for onsite wastewater 

management
– Recommend the type (selection and design) of 

onsite wastewater system (OWS).

• Section 4.2 Specific Assessment SSE
– Detailed system design specifications, sizing and 

management recommendations for submission of 
application to construct/install an apparatus
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Section 4.1 General Assessment –
Selection and design of the system

• Determine site suitability (SSE) at early stage of 
planning. 

• Desktop study, field investigations, sampling and 
analysis of site and soil conditions.

• Consideration of the treatment system, 
treatment quality or level of treatment of effluent, 
and land application area and system, all of 
which must be within the capability of the land 
on which the system will be sited.
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Section 4.1 General Assessment –
Selection and design of the system

Outline:
• Address the findings in Table 6 (SSE Template), 

focusing on limiting and/or high risk factors
• How the OWS complies with GSP, relevant 

Australian Standards and legislation requirements
– Reticulated sewerage or on-site sewage disposal
– Treatment system, quality of effluent, land application 

system and size, setback distances
• Management strategies are in place to ensure 

ongoing compliance with the relevant Standards and 
legislation
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Assessment Tools
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Soil 
Landscape 

Zone

Source: 
https://maps.agric.
wa.gov.au/nrm-
info/

122Donnybrook 
Sunkland Zone

Western Darling 
Range Zone

Southern Zone of 
Rejuvenated 
Drainage

Eastern Darling 
Range Zone

Pinjarra Zone

Bassendean 
Zone

Perth Coastal 
Zone

Dandaragan 
Plateau Zone

Arrowsmith 
Zone

Northern Zone 
of Ancient 
Drainage

South-Western 
Zone of Ancient 
Drainage South-eastern 

Zone of Ancient 
Drainage

Bimbijy
Sandplain Zone

Northern 
Zone of 
Rejuvenated 
Drainage

Geraldton 
Coastal Zone

Harvey

York

Beverley

Northam

Mundaring

Collie

Katanning

Kojonup

Copley

Kalamunda

Serpentine
Jarrahdale

Cardup

Bullsbook

Muchea

Chittering

Know your 
area



Soil Landscape Zones
1. Perth Coastal Zone
• Sandy soils
• Deep Groundwater
• Low/no runoff
• No waterways
• May be groundwater dependent 

wetlands in low lying areas

3. Pinjarra Zone
• Impervious/clay soils
• Perched or shallow groundwater
• High runoff 
• Sluggish waterways
• Wetlands & large areas of 

landscape storage
2. Bassendean Zone
• Shandy topsoils overlying clay
• Shallow groundwater 
• Low runoff
• Ephemeral waterways
• Wetlands in low lying areas

4. Western Darling Range Zone
• Mixed rocky/gravelly soils (gravelly 

sand in valley floors)
• Patchy groundwater in rock fissures 

and valley floors
• High runoff
• Flashy waterways
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Source: Decision Process for Stormwater Management in WA, New Water 
Ways, 2021



Section 4.1 General Assessment SSE –
Selection and Design of the OWS

Design:
1. Site condition
2. Disposal

– Land application area and system
– Reuse?

3. Treatment
– Primary or Secondary or Advanced 

Secondary?
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System Selection to fit the Site and 
the Soil

Site/Soil Constraint System Selection and Consideration 
Small lot size • All system – care is needed for the design and sizing 

(System footprint – volume, effluent quality, setback)
• Limit the scale of development? Reuse? Irrigate plants?
• Water-balance analysis?

Slope • Benching/Terrace, risk of erosion
• Interception drains to divert uphill run-on
• Surface irrigation (spray and drip). Evapotranspiration 

(ET) systems – up to 10% slope
• Mounds (Inverted system), conventional trenches, low 

pressure effluent disposal – up to 15% slope
• Subsurface drip irrigation – up to 30% slope

Slope instability/ mass 
movement

• Onsite land application may not be suitable
• Geotech advice required
• Low DLR rates over a large area?
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System Selection to fit the Site and 
the Soil (Cont.)

Site/Soil Constraint System Selection and Consideration
Shallow soil • Special design? Soil amendment/replacement? Fill?

• Irrigation, mounds, ET systems
• Soil does not waterlogged, 0.6m unsaturated soil below, 

GW level monitoring
Very shallow soils over 
creviced bedrock

• Nutrient Leaching? Mounds with suitable sand-fill media
• Fill? 0.6m unsaturated soil below

Shallow permanent 
water table, Seasonal 
waterlogging by 
perched water tables

• Poor drainage – unsuitable for land application. Assess 
feasibility of a scheme

• If OWS is the only option, special design – consider 
mounds and irrigation systems, interceptor/drains for 
run-on/seepage diversion, reduce DLR over a large area

• Fill? 0.6m unsaturated soil below
• Post-development drainage – GW monitoring?

Periodic 
inundations/flooding

• Unsuitable for land application
• Special design? Elevated composting toilet?
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System Selection to fit the Site and 
the Soil (Cont.)

Site/Soil Constraint System Selection and Consideration
Groundwater quality at 
risk (Cat 1 and 2 soils) 
– High Permeability

• Special design, secondary treatment, disinfection and 
nutrient removal 

• Composting toilet
• Mounds, ET system, irrigation, dosed effluent over a 

large area?
• System management – GW quality monitoring

Soils with very low 
permeability (Cat 5 and 
6 soils)

• Reduce DLR over a large area
• Special designs, mounds, ET systems, irrigation, water-

balance analysis?
• Improve permeability – Soil amendment/cultivation/deep 

rigging/gypsum application? Installation technicality; 
discharge control – sodium content

Highly disturbed soil 
areas or fill

• Special designs depending on result of investigation
• Test system on installation? 
• Monitor for seepage and effect on GW?
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System Selection to fit the Site and 
the Soil (Cont.)

Site/Soil Constraint System Selection and Consideration
Cold or wet climates • Surface water and soil drainage controls

• All system, increase LAA, interceptor bunds/drains to 
divert surface run-on and subsurface seepage

Hot or dry climates • All system
• Deep soil drainage to avoid salt build-up in root zone

Dispersive or sodic soils • Minimal disturbance to the natural soil
• Discharge control – sodium content, gypsum application
• Installation technicality
• Reduce DLR over a large area

Soil salinization • Soil drainage system, reduce DLR
• Manage subsurface water, GW level monitoring

Susceptible ecological 
areas or water bodies 
down slopes

• Prevent overflows, run-off and nutrients reaching the 
susceptible areas – Interceptor bunds/drains downslope 
to divert run-off and seepage?
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Type of Treatment and Land Application Systems
Level of 
Treatment

Treatment System Examples* Land Application and Reuse 
System*

Primary • Septic Tank
• Greywater Diversion Device
• (Waterless) Composting Toilet

• Subsurface absorption 
system

• Evapotranspiration system
• Amended soil and mounds
• Burial (for composting toilets)

Secondary • Aerated Wastewater Treatment 
System

• Greywater Treatment System

• Subsurface Irrigation
• Surface spray or drip 

irrigation
• Other disposal systems 

appropriate for primary 
treated effluent as above

Advanced 
Secondary

• Membrane System
• Greywater Treatment with 

Disinfection
• Secondary Treatment with 

additional Disinfection (UV, 
Chlorination, etc.)

• Restricted non-potable reuse 
(e.g. toilet flushing, outdoor 
use)

• Other disposal systems as 
above
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*Check the list of approved wastewater systems on DoH website 



Examples
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For Example:
• Sewage 

Sensitive Area
• Residential 

design loading 
rate: 
150L/person/day

• Land Application 
Area: hydraulic 
load (L/day) x 
conversion 
factor from Table 
2 of GSP

N

10000m2

Project Boundary
Suitable area for Effluent 
Disposal 
Building Envelope

Exclusion Zone

Test Pit
Bore water

Potential LAA

30 m

5 m

2 m

140 m

TP1
TP2

TP3

Ground 
slope 
1:30



Water Balance
• To estimate LAA 

requirements based on 
climate, site condition 
and wastewater 
production
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• Wet weather Storage



Section 4.2 Specific Assessment – Sizing for 
Treatment System and LAA

• Nature of the development (commercial /domestic/ 
mix use)

• Water usage
• Wastewater and trade waste generation and 

management
• Trade waste management
• Sizing of treatment systems
• Design, location and size of LAA
• Daily application rates
• Service and maintenance
• Information about fill (if applicable)
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Treatment Systems

1. Primary Treatment system – Septic Tanks
2. Secondary Treatment systems 

– AS1546.3: 2017 certified
– Aerated Wastewater Treatment Systems – AS1546.3: 

2008 certified – superseded, phased out soon.
– Wastewater Treatment Plants
– Waste Stabilisation Ponds

3. Other Systems
– Alternative Systems (DoH Website)
– Greywater Diversion/Treatment System
– Waterless Toilets
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Land Application Systems

Health Regs 1974 –
Regs 49 and 50
• Leach, French, 

Evaporation Drains
• Holding Tanks
• Soakwells – Sand only 
• Waste Stabilization 

Pond
• Irrigation (COP ATU) –

Surface, subsurface 
and substrata
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Common land application systems (adapted from AS/NZS 1547:2012)
System Considerations

Conventional 
Absorption 
Trench and Beds

• Only requires primary effluent treatment
• Cheaper to install than other methods, and less influenced by climatic factors
• Requires deep soil, generally >1.5m, above limiting layers (e.g. bedrock or 

seasonal water tables)
• Treatment by absorption trench may be impeded due to high % of coarse 

fragments
• Soil supplementation may be an option to improve absorptive capacity
• Sodic soils may lose permeability over life of system; larger trench lengths required
• Ideal for sites with little to no constraints in terms of soil depth, rock content, 

waterlogging, inundation or shallow water tables 
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Common land application systems (adapted from AS/NZS 1547:2012)

System Considerations
Amended 
Soil and 
Mounds

• Beneficial for shallow soils, high rock 
contents, or high water tables

• Requires an above-ground mound for 
effluent absorption that contains 
imported sand/soil

• Treatment will not be limited by soil 
absorption capacity, and less 
influenced by sodic soils as new soil 
can be imported.

• Less influenced by climatic factors
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Common land application systems (adapted from AS/NZS 1547:2012)
System Considerations

Subsurface 
Irrigation

• Secondary treatment is required prior to irrigation
• Suitable for areas of high exposure with high evaporation rates (limited during wet 

season)
• Suitable for sites with shallow soils
• Not suitable for areas that are seasonally inundated or waterlogged
• Sodic soils may lose permeability over life of system; but sodicity generally lower in 

surface soils than subsoils
• Can be hindered by high rock or gravel content
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Land Application Area
• LAA should be unencumbered. Activities within 

the LAA should be controlled or prohibited.
• LAA should be protected in a way that will avoid 

the likelihood of penetration of roots or entry of 
groundwater.
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Sitting and 
Configuration 
of the Land 
Application 

Area

Setback 
Distances
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Sitting and 
Configuration 
of the Land 
Application 

Area

Stormwater 
Management



Assessment Tool

• Wastewater Calculator
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https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/Wastewater/Wastewater-Calulator.xlsm


Thank you.

Questions?

Jared.chong@health.wa.gov.au
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mailto:Jared.chong@health.wa.gov.au


Assessment 
Site and Soil Evaluation Reports: 

Case studies

Nilu Gunarathne, 
Environmental Health Directorate, Department of Health
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Report 1
Site 
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Reference  

Assessment time  



Lot size
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Land application area
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Separation from ground water 



150

Permeability



Report 2
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Site 
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Land application area
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Subject to inundation? 
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System Requirement 



GSP and Subdivision Proposals 
SSE  Review

Julie Phelps
V5



DOH role

• DOH serves as a referral agency for some 
planning proposals

• We provide advice to DPLH/WAPC (and 
SAT) with regard to GSP and SSEs

• Input at various stages of the planning 
system. 
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DOH role cont.

• District Plans, local planning strategies, 
rezonings, local structure plans, 
subdivision, DAs

• Big to little, broad to specific
• Not the ‘Responsible authority’ with regard 

to these planning applications
• One of several sources of information 
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Concerns about what is referred
• GSP Schedule 1 sets out Supporting 

information and requirements at various 
stages of the planning system

• Site and soil evaluations called up in many 
sections.

• Part of the supporting documents sent out 
to referral agencies

• DOH uses information in these to consider 
the application with regard to the GSP
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Sometimes we don’t have enough 
information

• GSP requirements not addressed
• SSEs for subdivisions are different –

consultants need to know what the work is 
being done for. 

• Gaps, contradictions, wrong reference 
docs

• Issues not addressed
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What happens?

• Have to advise can’t support at that time 
or request additional detail.

• Time consuming, costly, conflict
• How can we improve process?
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Improving the process 
Identifying key issues

• Seeing Frequent ‘friends’?
• If we can identify problems, hopefully it 

can improve process
• Communicate with consultants and Local 

Government
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Review 

• DOH subdivision responses post 2019 
GSP

• Identified key points from 50 refusals 
• Majority related to referrals with SSEs but 

also included some useful others 
• Put them in a table!
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Key point summary table
• Key points Number

• Fieldwork timing (or not stated) 18
• LAA placement concerns 17
• Didn’t address GSP requirements 16
• Groundwater concerns 14
• LAA undersized 11
• SSA requirements not covered 9
• Waterway setbacks 9
• Lack of information 8
• Contradictory information 7
• Wrong standard used 4
• Lot sizing requirements not addressed 4
• Strata requirements not addressed 2
• Fill concerns 5
• LAA undersized (loadings specific) 5
• No LAA 7
• Conflicting information on soil classification 6
• Shallow termination 3
• Rock issues not addressed 4
• Rezoning, LSP claims 4
• Documents stating onsite disposal not proposed , but found to be unsewered area 3
• Older reports 2
• Sewer nearby 1
• Different Subdivision layout in SSE plan and WAPC plan 1
• Claimed no SSE required due to lot sizes 1
• Changing sewered proposal over to unsewered 1
• PDWSA requirements not addressed 1
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Top 10
• 26 down to top 10 topics
• Local Government Liaison

• Didn’t address GSP requirements
• Fieldwork timing
• SSA requirements not covered
• Inundation issues & Groundwater heights
• Land Application Areas
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Top 10 cont.

• Waterway setbacks
• Lot sizing
• Soil classification
• Relying on history
• Garden basket…‘Other’

168



Top Ten
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Didn’t address GSP requirements

• Section 5.3 Information to support 
planning proposals.

• Schedule 1 Supporting information and 
requirements at various stages of the 
planning system

• Schedule 1 Section 3 Subdivision – calls 
up the Section 5.2 issues (eg setbacks, 
clearances, SSA, PDWSA requirements) 
and Schedule 2 
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Didn’t address GSP requirements 
cont.

• Wrong Standard (also LGs)

• LG point – conflict when asking for 
specified standard

• LG point – some reports identify 
constraints but don’t ensure application 
complies with GSP.
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Fieldwork timing
• Demonstrate adequate timing
• DOH can’t support on the basis of future 

work
• ‘full assessment of groundwater to be 

done at more appropriate time’??
• LG point - needs relevant detail, local 

times
• LG point – over reliance on regional rather 

than site specific.
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Lot sizes

• Section 4. Policy application –
subdivisions, lots of less than 4 Ha. 

• Not exempt from GSP or SSE 
requirements if the parent lot is greater 
than 4Ha. 

• ‘surrounded by lots of similar size’ - not 
grounds
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Lot sizes

• Reports need to demonstrate proposal 
meets Table 5.2.1 Lot sizes criteria

• Establishes minimum lot sizes for 
PDWSA, SSA 

• Criteria for smaller lots (1000m2 
proposals) and strata lots.

• Soil classifications may apply
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Lot sizes cont.
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Lot sizes & Strata

• Show 2000 Sqm (and less) lots are 
outside of PDWSA and SSA 

• Soil category restrictions AND exclusions
• Strata has additional clauses too eg

communal, management
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Waterway setbacks

• Drains not shown
• Setbacks not shown
• Non specific tables, broad statements
• Need to demonstrate
• SSA – requirements not normally reduced. 
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Groundwater

• As with Timing –show basis
• Report date may not match field work date
• Perching issues or inundation? Address
• ‘potentially locally inundated during winter’
• Clearances 2m PDWSA  1.5m SSA
• Vague fill statements
• LG point – ponding not being addressed
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SSA/PDWSA
• ‘special water supply catchment area’?
• Secondary specified -groundwater 

clearances and drainage line clearances 
not reduced by.

• No 0.6 on basis of secondary here
• Approved systems – ATU doesn’t mean 

secondary for GSP purposes
• LG query – SSA issues, amendments, PRI 

debates
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Land Application Areas

• No LAA
• Placement issues
• Undersized LAA  92 proposed v 339 GSP
• Undersized – loadings
• Rock
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LAA cont.

• Sizings - GSP Schedule 2 Table 3
• Not Regs or Code
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LAA cont

• 900L …6 persons @ 150L
• Subdivisions - Use GSP criteria, not lower 

loadings from other sources
• No lower loadings accepted for rainwater
• LG queries – moving the LAA potential 

issues, stormwater issues
• LG point – recommendations contrary to 

soil profile
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Soil classification
• Need to specify. Vagueness, contradictory.
• How was it determined?
• Shallow terminations – what is most 

restrictive category?
• Not fill
• Site variations
• Cross check data
• LG query – please use suitable equipment
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Don’t Rely on history

• Only stands if it received earlier formal 
approval (and are still valid). GSP [Section 
6 Implementation].

• New Subdivisions need to meet new GSP
• History  does not mean that the subject 

land is suitable for further break up or 
meets current GSP requirements 
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Don’t rely on history cont.

• It was rezoned  
• Parent lot has OED, my neighbour has it
• ‘Shire Health regs permit OED in this 

section of town’ 
• Block next door has sand pad height at X 
• LG query  about whether reports ‘expire’.
• Old reports may not have been prepared 

with regard to GSP or AS 1547
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Other

• Unapproved systems
• Reference to Tables rather than 

recommendations included. Need to 
specify what is proposed and 
demonstrate.

• Different plans
• Sewer in area (Check ESInet)

• Sewer proposed but not in area 
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Other continues

• LG – some reports ID issues but then 
don’t address or make recommendations

• LG  – qualifications/OED understanding of 
those writing reports. Training?

• LG – developers not engaging correct 
consultants
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Talk to us

• And also to LG & DPLH if changing the 
SSE

• Others need to know. Any changes might 
impact on different issues eg envelopes, 
bushfire

• Data bases
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Useful sites
• SSA
• https://espatial.dplh.wa.gov.au/PlanWA/Index.html?viewer=PlanWA

• PDWSA
• https://dow.maps.arcgis.com/apps/webappviewer/index.html?id=63d

db4ec2a6e463f84028aa3977bab2b

• Water Corporation
• ESInet
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