On-site Wastewater Management
Training Course

Site Assessment:
Desktop Study
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Land Capability Assessment

Site and Soil Evaluation (SSE)
Aim:
Identify and consider site-specific attributes
significant in the selection, design, location and
sizing of an onsite wastewater management system
+ Assess the capacity of the land to sustainably
manage sewage within lot boundaries
(containment)
Quantify risk and gather relevant information to

inform the design process and formulate a
sustainable design

.
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SSE Objectives

* To demonstrate the site has sufficient suitable area
to:

« Safely install the selected treatment system and
(effluent) land application system, while

« Achieving appropriate buffers

* To demonstrate the soil is appropriate and of
sufficient depth to:

« Install the preferred land application system, and

* Treat the quantity and quality of effluent to be
applied

Centre for Environmental Training cet

Land Capability Classification

» Defines biogeophysical capacity of land to support a
given land use

* Groups landform and soils into units according to
their suitability

» Often developed by State agencies for agriculture
and development, but less-commonly for onsite
wastewater management suitability

» Can be developed for individual regions,
catchments etc. using GIS
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Land Capability Classification

» Land suitability also introduces engineering,
social and economic considerations

» Designs should aim to be:
— Sustainable (long-term benefit)
— Achievable (practically constructable)
— Acceptable (Owner and Regulator)
— Affordable (value for money)
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Stages of Data Collection

» Desktop study

+ Site and soil check

+ Soil description and profile assessment

+ Calculations

+ Collection of additional data

+ Identify site and soil opportunities and constraints
+ Selection of appropriate system/s
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Site and Soil Evaluation (SSE) SSE Procedure

Site and Soil Evaluation (DPHI, 2025 and AS/NZS Specific advice regarding field investigation procedures,
1547) refers to the procedural investigation of land for constraint analysis, risk mitigation and reporting can be
the purposes of evaluating its potential for onsite found at:
wastewater management, including land application of + NSW Onsite Wastewater Management Guidelines
effluent (DPHI, 2025 — Section 4
» Should be undertaken by an appropriately qualified * AS/NZS 1547:2012 On-site domestic wastewater

person with specific experience in wastewater management — Appendix D

applications + WaterNSW Designing and Installing On-Site
» Councils may require written verification of Wastewater Management Systems — Current

qualifications, experience, professional affiliations Recommended Practice — Section 2

and professional indemnity insurance
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Level of Investigation Desktop Study

Guidance documents recommend different ‘levels of
investigation’ depending on project intent, scale or
stage of the planning process:

» Subdivision or Rezoning — investigation will focus on
regional or site-wide implications of OWMS (SO” . |dent|fy data gaps for further investigation
characterisation, climate factors, system suitability, system
density, natural feature buffers, cumulative impacts,

« Undertaken in consultation with the Site owner

» Collate previously mapped information to develop a
preliminary overview of the site (constraints map)

« l|dentify unsuitable site or soil conditions for OWM

wastewater servicing options, planning considerations etc.) « Target locations for soil boreholes or test pits
+ Single-lot Development — at this scale investigation will

focus on site-specific attributes (site buffers, soil controls, « Suitable first step for all levels of investigation for

drainage etc.), optimising OWMS (treatment / application) development, from rezoning, to subdivision, to

options and considering construction and management individual lot design
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Risk Rating
Site Feature Relevant System(s) Restrictive Feature
Minor Limitation Major Limitation
Geology/ Al EAA systems Maijor geological Groundwater
- - regolith discontinuities, pollution hazard
fractured or highly rous
Site Features to consider et
‘Shallow bedrock In ground treatment N/A N/A Bedrock at shallower Difficult excavation
systems and all EAA depth than tanks or Low saturated hydraulic
systems. effluent application conductivity
H H H Shallow limiting I
» Table 4-1 NSW Onsite Wastewater Guidelines i o4 g
. o . . . Rocks and rock outcrops All EAA systems <10% 10-20% >20% Limits EAA system
identifies the range of site features to consider, with et urtzce iges RIS
supporting information Zozm Zameten) RIS R WA O eence
Variable
+ Describes relevance of site feature to particular Fendom MRS e || et || e e
o and plains slopes Resurfacing hazard
OWMS attributes (treatment System / EAA type) Slope % Subsurface irrigation 020 20730 >30 Diffcult nsialaton
Linear Loading Rate (LLR)
* Relevance of features may be variable; important to Erotion
COnSIdeI’ a” regardless Surface irrigation 0-5 5-10 >10 D\M:ultﬂ[:ﬁ”alvon
Run-off
* Includes risk matrix describing range of limitation
associated with each site feature / OWMS attribute promsirighed Runef
combination £ Apsorpion s 570 > D et
system: LLR
bed Run-off
Erosion
Centre for Environmental Training cet Centre for Environmental Training cet

13.2



Risk Rating
Moderate
Limitation

Site Feature Relevant System(s) Restri

Minor Limitation Major Limitation

e Feature

Mound 0-10 10-15 >15 Difficult installation
Large volume of sand required.
o | o || S — Data of Interest
‘erosion potential vegetation e.g.rills, mass movement Transport System failure
Wef:n:sg?éhd and slope failure . ) i
PR L Teno | Some-dvmren | - | Sy s » Cadastre and planning mapping (lot boundaries,
Flood potential Al reatment systems "f,ﬂ':;’.;‘ﬁ”";”;’.’ NA x::ls‘tgfgm;‘::g Irangggazm:'een;z: site roads’ land Zoning and p|anning Specifications)
components below 1 in 100-year flood ‘electrocution hazard
S Js_."”mm‘“:“ S e » Topographic mapping (contours, landscape
systems. are; above 1in 7 Tequent, in20- ystem inundation_ Transpor R
20 yoar food yoar fod conour o ffuent ofsto position, landform and surface hydrology)
Site drainage Iﬁllll_m‘m.ieml No wsswzl\'{eaa?ns of N/A avwsib\e signs of suﬂf“ce G‘I!:‘uﬂd\ﬂh:;af . . .
PRIEANEIENS | ampnss “eran vogelaion | Resuriacng hazara » Imagery (aerial photos — current and historic)
(sedges and ferns)
$€6pS, SPNGS . . . . .
Exposie et ot A Tow sun and wind oot evapolransprabon . Geolog|ca| and soil mapping (so|| Iandscapes, soil
Land area Ennﬁgxfsems Aﬂl ;m::\e N/A Area ;Kr?;f:\‘willahle Pzﬁjl‘g‘n'?:k test data)
Buffer distance Al affiuent (see Section 4.3 2 N/A NA Health risk
application systems and Table 4 2) Pollution risk . .
Ng;'es:wﬂh major imitations are generally not suitable for land application of effluent. Risk reduction measures must be applied to reduce to minor * Groundwater resources (domeStIC and pUbllc
laton supply bores and wells)
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Data of Interest Additional Data
» Land use mapping (adjacent and regional context « Climate data (rainfall and evaporation) — 30 years
e.g. agriculture) « Local knowledge OWMS limitations (poor soils,
» Environmental overlays (flooding, bushfire, ecology shallow rock, groundwater, seasonal inundation)
and drinking water catchments) « Owner discussion:
* Location of services (water, electricity, gas etc.) - Resourcing / capacity and understanding
» Plans or strategies relating to OWM (development « Existing OWMS (capacity and operability)
strategies, lot size requirements, backlog sewer) - Existing services or usage patterns, not mapped
 Site development (existing, approved or proposed) « Future-proofing or planning
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Site Imagery Google Earth
Information sources include:
» Satellite imagery www.google.com/earth/
» Free to download and activate
* Nearmap
» Subscription service
 Provides information on location
(latitude/longitude), elevation and has capacity for
measurement and historical imagery
» Images can be rotated for different views (including
Street View)
Centre for Environmental Training cet Centre for Environmental Training cet
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Topographic Maps

Show:

» Landscape

» Contours

» Anthropogenic (human) features

+ Waterbodies and drainage lines
Cadastral boundaries

* Grid references

» 1:25,000 maps have 10m contours

&

Topographic Maps

Hea e 4
o .

Topographic map SIX Maps
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Interactive Spatial Data - Australia Geological Maps
. . » Scanned 1:250,000 geological maps of much of
+ Geoscience Australia www.ga.gov.au : - . .
: . Australia available from Geoscience Australia
— GA Portal - Geqlqglcal, bor.eholes, minerals, WWW.geoscience.qgov.au
ASRIS (soils), digital elevation . Select location
 Elvis — Elevation and Depth — Foundation Spatial + Choose resolution
Data elevation.fsdf.org.au « Relate landforms
— Digital Elevation Model, Point Cloud and + Solid geology
Bathymetry — used to generate contours « Superficial deposits
— LIDAR data available to 0.5-1.0m resolution ~ Alluvium
— Beach deposits
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Site Landform Slope Configuration
LANDFORM E l‘i_"l‘ .“,‘.\”i.,:»:,“." LE SLOPE {@)/ (@)/ (@) . AS/NZS 1 547201 2
R " « Slope (gradient and shape)
« Terrain-Soil combinations;
important to understand how
surface water will flow in or near
available EMA
« Waxing / waning / linear
Landform elements on a simple slope ( @ " : Converging or diverging
@ GG
Centre for Environmental Training cet Centre for Environmental Training cet
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Soil Properties and Topography

Ridge, shallow soils, well drained

Midslope, deeper soils than ridge

Lower slopes, deep soils, poor drainage
drainage line
deep soil

i ded drainage

| increased leaching of salts

N.usu%

\ Parent material

Position in landscape significant in soil profile characteristics

Soil Information Resources

» Atlas of Australian Resources, Volume 1 Soils
and Land Use (Division of National Mapping,
Canberra, 1980)

* NSW Soil Landscapes (1:100,000) (NSW
Department of Land and Water Conservation)
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Soil Landscape Maps Soils Data Online
* Soil landscape maps of NSW available from ) * Australian Soil Resource Information System
https://shop.regional.nsw.gov.au/search?g=soil+I (ASRIS)
: 0, 1y O, -
andscape+r11aps&optlons /o5Bprefix%5D=last http://www.asris.csiro.au/mapping/viewer.htm
= 7 Ea
= * TERN ecosystem data collection (90m resolution)
£ s Australian Soil Classification
s https://www.tern.org.au/news-australian-soil-
. Bl classification-map/
. A & 7 Centre for Environmental Training cet Centre for Environmental Training cet
Soils Data Online
* NSW Soil and Land Information System (SALIS)
provides a substantial database of information
including soil descriptions
» SALIS can be accessed via:
https://www.environment.nsw.gov.au/topics/land-
and-soil/information/salis
Or the eSPADE portal:
https://www.environment.nsw.gov.au/eSpade2We
bapp
Centre for Environmental Training cet Centre for Environmental Training cet
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Soil Profiles — Penrith Region

ey

NSW SOILELLUUAND INFORMATION SYSTEM

& joil Essentials Report

S

E Sﬁ-

Mep Reference: Eestng 341704

ek Three reports:
Soil Essentials

'y on May 08 1950

T Soil Profile
o Soil Technical
e e pToD) (increasing level of

detail)
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Climate Data SILO Data Drrill
QLD DNR www.longpaddock.qld.gov.au/silo/
Bureau of Meteorology www.bom.gov.au
SILO Climate data online resource
Eva poratl 0 n g;fobemein m:telor::f(mal se:lwces ‘and modellers. wn ) g gag)
. . . . datasets covering the period of 1889 until present. Consistent long-term climate data-series
COnSlder data range (years) and |Ocat|0n SUltablIlty supports various modelling efforts within the Australian environmental sciences community.
. . . e ettty st dia o Austata, 189-prese oo
Compile local climate data into zones across the : Gmnettmwndmnig
council area based on topography ] S,gﬁﬁ?ﬁ%ﬁ?m'Smcimo’n» ,
SILO data drill is available if no suitable or local 1
station m@»a
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ALL GROUNDWATER MAP Groundwater — Other Data Resources
e NSW ePlanning portal
R https://www.planningportal.nsw.gov.au/
swnie » Zoning Maps
<o | " « Hazard Maps (Flood, Bushfire etc.)
rie « Protection Maps (Vegetation, drinking water
b catchments etc.)
 Air photographs
L s o * Local studies
Groundwater bores around Penrith, NSW (WaterNSW)
cet Centre for Environmental Training cet
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Sensitive Receptors

NSW ‘Sharing and Enabling Environmental Data’
(SEED)

https://www.seed.nsw.gov.au/

Acid Sulfate Soils

* Wetlands and Marine Reserves

* World Heritage Areas

* Priority Aquaculture Areas

» Endangered Ecological Communities (EEC)
* Threatened Species

Centre for Environmental Training cet I
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Sensitive Receptors
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Utility / Services Search

» Before You Dig Australia

www.byda.com.au
Asset location referral service

Interactive map to order asset plans

Protection of people and assets

Certified locator database (Telstra)
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Desktop Summary

» Tabulate data

» Assessment or rating — assign Level of ‘limitation’
for OWMS

— Design on most limiting feature/s,
— Engineer out limiting features, or
— Provide mitigation to address limitation.

+ Designs should aim to reduce all Site limitations
to ‘low’ or ‘minor’

Centre for Environmental Training
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Buffers or Setbacks

Provide mitigation against unidentified or
unintended hazards

» Reduce potential pathways for human and
environmental exposure

Valuable and cost-effective risk management
strategy for OWMS

Previous NSW Guidelines (DLG, 1998)
prescribed ‘minimum’ acceptable buffers to site
features.

+ Still common to most Council policies

Centre for Environmental Training
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Risk-based Buffers

* Risk-based buffer selection based on procedures
in DPHI, 2025 (Section 4.3.2) and AS/NZS
1547:2012 (Appendix R)

« Based on local constraints (site, soil and system) to

ensure protection of public health, the environment and
amenity

« Allow a reduction in buffer distance related to the
mitigation of risk

Table 4-4 (DPHI, 2025) sets out ‘ranges’ for

individual constraint items associated with

relevant site / system features

Centre for Environmental Training
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Buffer distance range ‘Relevant site and system constrainis Constraint scale levant s — —
3.0m = 15.0m treated effluent (with ‘
1.5m - 15.0m quality
S nd coruaca aemont disinfecion and conlrachual senvice apreement)
‘ Siope. l 5% {aurtscs efiaent appikcaton] L | 0% (surtace euenl appicabon] Fall Gwection 'DoWngradient of surtace waler o0y, PIOperty 1 DTNt of SUTace Waler Bady, property
etace sthseatapplcaton) 230% (ubturtace ebuent sppcabon bouncary boundary
Method of appacation Subsurface or subsoil application Surface/ above pround appacation Permanent ¥
Budings
ing: 50.0m— 100.0m effiuent (with y
- — dsiniochon andcanlachil servics sqrsoment
Zom-gom Ertuent sty | e | Category 110 3301 no Sutach walt Goum T =t
5o j O e T oracant wihn 100m: fow ranil arsa o gracient g rantal. hgh esourca!
e oo . - £ = SopCalon) $T0% teatoey s SoNEHT
[ Subsuriace or subscl picatin | ; 3
| Retaining Waill Embankment C Sl o e O bl SUHJWIMW L 0 -10% (subsurtace effuent application) >30% (subsurtace efMuent i00)
Fal drection Dewngnmenl of surface water body, property | Uppradient of surlace b
- rectenions area boundary recroatonsl
e oo g or 45" angle g Dranage s S o Sawrato VR0 Shasads, sk 1T VGGG T
= b 00000 - |
Flaog Potantil ‘b 1 i 20-jear 55 Eontoir Gelow 1 i 30831 550 Conr
Calegoy 2004 ok, o poroAy Vg, | gy a5, facutod ok ve Romscaton o Stomersc o ot apptahon Siioeo S g pucaion
= TOiETmIiient waler DOdIes, farm Gams, (oadside rainage, Grainage Gepressions
e 15.0m - 40.0m effluent (wilh
clsinfortion and eonirarivl sarvics ooy " disinfechon and conlrachual service spreement
Dawngradent of surface waler body, property Mﬂﬂ\!nlﬂsuﬂimvﬂbﬂ(m Property Surtace water polution hazard Category 110 3 50ls N0 SUMace Water Gown Category 410 6 S0iS InlamMitient surtace water <20m
boundary, iecisatonsl srea i recrastonsl aise gragent wihin 40m, low rartall area ow gradient; high rainfal, igh
e wmental vahe
Sibsutats or subeol SppiCHEn et gound .
0.10% (sobaurtace erhoen appicavon) 0% iz st spplat
P —— ; ol Grecion DOmaten o siace Ve 0. MR | Uppraden e ol b, oy
boungan reciestons! rea bondany recratonatar
T Lt Aot o Granage o visibie 5gns of saluration Yo st st TR IoT
ocion Downg . roperty = ing aren
boundary, recestonsiarea Boundary.recrestons! wrea
Wieihod of Apgecaton Subsurtaco or subsoll applcaion Sutacel above ground appecation e Below 1in 20-year Sood contout
o PRP—— Rt -
Horizontal sethack distance ) A C 1 Low Risk High Risk
o — Minimum of secondary treated effuent
Prosetyboundary | ro-somenenz Ao . st Effuent Quaity (with disinfection and contractual Primary treated effuent
Buddinge houses. 20->8/sss Now3) A - enice agreement)
- Caogory o3 5ol Cregm g
Surface water 520 Nole &) ASDERG © | Gt | SN water <t rainfall;
[E—— e e g [== aea i rosource omuronmentavlue
| e B oo
A H siove
. 3 0-10% »a0%
£ | s0.om-100.0m
e T H Fanarecion ol o
prmnpeiers i b oo R H Visible seepage; moisture lolerant
P —— s Ww.,.vwn.\ PR —— E Drainage No visible signs of saturation Vegetation; low lying area
— oress prea - [ Food potenta Above 1in 20 yearfood conour | Balow 1in 20 yearflood cotour
e bedeh re - | Application Method ‘Subsurface or subsoil application Surface/ above ground application
e st el epitraes S O
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Risk-based Buffer example Risk-based Buffer example
- ;
Low Risk Moderate Risk High Risk i Low Risk i High Risk
Winimum ofsecondary teated sfuent i ofsecondary eated ofuent
ccondary teated effuent. No Secondary teated offvet. No
eftuent Quaity St s cana | g et ol o Primary treated efuent Eftuent Cuaity i Gkt s | g Primay reted efuent
Caogoy 1103 solls o surcevaler | Cagy 158 Caegory T3 50ls Cowgor 108
5 surece watrpotsion ; vatar igh it H surio down gracintwitin vt
H = arsa el srea igh resource nronmeniavalue Taintallarea igh resoutce endronmenta lue
g 7-10% 10% £ >10%
s sie 2 sope
g 0-10% 10 § To:30% 5301
§ | s0om-1000m & | soom-100.0m
2 Faarcon body : vy 3 n— o o ]
5 nosigns o Y
£ Prainese Noisibesignsofsauraton rtaco saturaton oo lon g ares £ prainage Nosilesignsofsauraton surtace sauraton vgeaiont low g ares
[Ea— Aoove 1in 200t food contour = Bolow 1in 20year food contour — Aoove 1in20-ear food cantour = Below 1in 203ear food contour
[opicsiontistos | - subsurace or subsol appicaton B Suracel abov ground appicaton sopicaton ethod | - Subsurtaceorsubsol pplcation B Surtaca aboveground aplcaion
[50.0m I 75.0m 100.0m| [50.0m I 75.0m 100.0m|
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Preliminary Constraints Mapping

» Undertaken in advance of, and to prepare for,
field study

+ Guides field study
« ldentifies data gaps to be filled by field study
» Most importantly, saves time and money

Centre for Environmental Training |

Into the Field We Go...........

Desktop Study — the study will have identified

potentially suitable effluent management areas (EMAs)

from available information sources. A preliminary

constraints map will also identify:

» Appropriate setback areas from natural or built
features (existing and proposed)

+ Identified physical constraints (e.g. bedrock, fill)

» Data gaps (areas for investigation)

* Regional soil landscapes (including boundaries)

+ Recommended soil (test pit) locations

* Indicative groundwater depth
Centre for Environmental Training |

] Detention Water Quaity Basin
oam

Subdivison (Stage 2)

Catchments.
) Catchment 1 (2520)
] Gotchment 2 (21.200)
50 Cotchment 3 (13.200)
Figure 6: Site Plan Showing Catchments

Centre for Environmental Training cet

‘Subdivison (Stage 1)
Sbdivison (Stage 2)

Figure 5: Site Plan Showing Soil Landscapes.
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(] Soil Landscape Boundary
1 Subdvision (Stage 1)
Subdivison (Stage 2)
T Nominal Buikding Envelope (900sqm)
[ LA (LAA + Nutrent Bufter)

Figure 4: Site Plan Showing Available EMA and SSI LAA
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