On-site Wastewater Management
Training Course

Site Assessment:
Desktop Study
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Land Capability Assessment or

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 solution
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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 effluent application system, and

 Treat the quantity and quality of effluent to be
applied
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Land Capability Classification

* Land capability 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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SSE Description

SSE (DPHI, 2025 and AS/NZS 1547) refers to the
procedural investigation of land for the purposes of
evaluating its potential for onsite wastewater
management, including land application of effluent

» Should be undertaken by an appropriately qualified
person with specific experience in wastewater
applications

» Councils may require written verification of
qualifications, experience, professional affiliations
and professional indemnity insurance
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SSE Procedure Level of Investigation

Specific advice regarding field investigation procedures, The guidance recommends different ‘levels of

constraint analysis, risk mitigation and reporting can be investigation’ depending on project intent, scale or

found at: stage of the planning process:

+ NSW Onsite Wastewater Management Guidelines + Subdivision or Rezoning — focus on regional or site-wide
(DPHI, 2025) — Section 4 implications of OWMS (soil characterisation, climate effects,

« AS/NZS 1547:2012 On-site domestic wastewater system suitability, minimum lot sizes, natural feature buffers,

cumulative impacts, wastewater servicing approach, planning
considerations etc.)
+ Single-lot Development — at this scale investigation will

management — Appendix D
+ Designing and Installing On-Site Wastewater

Manggement SyStems — Current .Recommended focus on site-specific attributes (site buffers, soil controls,
Practice (WaterNSW 2023) — Section 2 drainage etc.), EAA soil suitability, optimising OWMS
(treatment / application) options and considering construction
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Desktop Study Site Features to Consider

Table 4-1 NSW Onsite Wastewater Guidelines

. . . identifies the range of site features to consider, with
+ Collate previously mapped information to develop a supporting information

preliminary overview of the site (constraints map)

» Undertaken in consultation with the Site owner

Describes relevance of site feature to particular

« Identify data gaps for further investigation OWMS attributes (treatment system / EAA type)

+ ldentify unsuitable site or soil conditions for OWM * Relevance of features may be variable; important to
consider all regardless

» Target locations for soil boreholes or test pits

* Includes risk matrix describing range of limitation
+ Suitable first step for all levels of investigation for associated with each site feature / OWMS attribute
development, from rezoning, to subdivision, to combination
individual lot design
Centre for Environmental Training cet Centre for Environmental Training cet

Risk Rating Risk Rating
Site Feature Relevant System(s) Moderate o Limitati Restrictive Feature Site Feature Relevant System(s) Restrictive Feature
Minor Limitation i Major Limitation Minor Limitation :':“’;'::‘ Major Limitation
Geology/ All EAA systems. NIA NIA Major geological Groundwater Mound 0-10 015 >15 Difficult installation
regolith discontinuities, pollution hazard Largs volume of sand required.
fractured or highly porous :
bedrock or regolith Risk of toe seapage
Shallow bedrock in ground treatment NA NIA Bedrock at shallower Difficult excavation Esan polertel ALEAR Y o szl besacelot | s i< ctemen piesenl; Sl deg (acliy
systems and all EAA depth than tanks or Low saturated hydraulic &10sion potential vegetation &g rills, mass movement Transport System failure
systems effluent application conductivity present and slope failure
systems Shallow limiting layer (see Well vegetated
Table 4-5) Run-on and ATEAA systems None Some - dwersion | Figh - diversion nol System inundation
Rocks and rock outcrops Al EAA systems <10% 10-20% >20% Timits EAA system upslope seepage possible practical Transport of effluent off-site
(% of land surface performance Flood polential Al trealment sysiems | Vents, openings, NA Vents, openings, and Transport of effluent off-site
containing rocks (floaters) Provides preferential flow paths and electrical electrical components System failura and
>0.2m diameter) Dificiffercavation companents below 1 in 100-year flood sleclrocution hazard
Fil ATOWMS No fill Fill present N/A Subsidence above 1.in 100-
Variable T
Landform All OWMS Hill crests, Convergent Drainage plains and Groundwater T
divergent slopes | slopes and foot incised channels pollution hazard AIEAA syslems R;’n‘*‘ ah“m'” WA F'EQ“E";‘ ';ed‘““’ ‘l in20- E‘Vs'e'"|'":l""atl‘"':l T’la“gm“
and plains slopes Resurfacing hazard 'g::[’om year Sood contour of sfuent off-site
Sl % Subsurfe i 0-20 20-30 >30 Difficult installati
lope % Sibsuriace Tmgation 22 Linear [f,‘j,d::; R:‘e‘“‘"um Sile drainage “All effluent No visible signs of NA Visibla signs of surface Groundwaler
Run- application systems surace dampness, e g. moisture- pollution hazard
Erosion dampness tolerant vegetation Resurfacing hazard
Surface irrigation 0-5 5-10 >10 Difficult installation (sedges and ferns),
LLR seeps, Sprngs
ey Exposure Al effluent High sun and NA Tow sun and wind Poor evapolranspiration
tr t 0-10 10-20 20 Difficult installati application systems | wind exposure
Evapotranspiration - - > foult installation Land area Al systems Area is avaiable NA Area is nol available Heallh risk
Absorption (ETA)/ LLR Pollution risk.
Absorption system: E:;;i: Buffer distance Al effluent (586 Section 4.3.2 NA NA Health risk
A Absorpion 5G] BoTs S e — application systems | _and Table 4 2) Poliution risk
G e Sites with major limitations are generally not suitable for land application of effluent. Risk reduction measures must be applied to reduce to minor
Erosion limitation
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Data of Interest

Cadastre and planning mapping (lot boundaries,
roads, land zoning and planning specifications)

Topographic mapping (contours, landscape
position, landform and surface hydrology)

Imagery (aerial photos — current and historic)

Geological and soil mapping (soil landscapes, soil
test data)

Groundwater resources (domestic and public

supply bores and wells)
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Data of Interest

» Land use mapping (adjacent and regional context
e.g. agriculture)

» Environmental overlays (flooding, bushfire, ecology
and drinking water catchments)

» Location of services (water, electricity, gas etc.)

» Plans or strategies relating to OWM (development
strategies, lot size requirements, backlog sewer)

» Site development (existing, approved or proposed)

Centre for Environmental Training

cet

Additional Data

Climate data (rainfall and evaporation) — 30 years

Local knowledge OWMS limitations (poor soils,
shallow rock, groundwater, seasonal inundation)
Owner discussion:

» Resourcing / capacity and understanding

+ Existing OWMS (capacity and operability)

» Existing services or usage patterns, not mapped

* Future-proofing or planning
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Site Imagery

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
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Google Earth

Google
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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

Centre for Environmental Training
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X

Interactive Spatial Data - Australia

* Geoscience Australia www.ga.gov.au

— GA Portal — Geological, boreholes, minerals,
ASRIS (soils), digital elevation

Elvis — Elevation and Depth — Foundation Spatial
Data elevation.fsdf.org.au

— Digital Elevation Model, Point Cloud and
Bathymetry — used to generate contours

Ha ] — LIDAR data available to 0.5-1.0m resolution
;I'o;ﬁ););:abr:ié map SIX M:ps o
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Site Landform Slope Configuration
s — L D> D | G| - ASINZS 1547:2012
« Slope (gradient and shape)
« Terrain-Soil combinations;
important to understand how
Radgs = memow coeat, langth » width surface water will flow in or near
Hitock = nerrow crwst, fengih < width o P available EMA
Goen cepreseicn e « Waxing / waning / linear
Landform elements on a simple slope : Converglng or dlverglng
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Soil Properties and Topography Soil Information Resources
Ridge, shall Is, Il di d . .
e, Snalowsots, wel draine « Atlas of Australian Resources, Volume 1 Soils
) ) ) and Land Use (Division of National Mapping,
increasing'water conte Midslope, deeper soils than ridge
[ Canberra, 1980)
| colours become duller L I , di Is, d .
| e - NSW Soil Landscapes (1:100,000) (NSW
deep soi Department of Land and Water Conservation)
increased leaching of salts impeded drainage
|
\
\
\ Parent material
Position in landscape significant in soil profile characteristics
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Soil Landscape Maps

» Soil landscape maps of NSW available from:

https://shop.regional.nsw.gov.au/collections/environment-
energy-and-science/soil-landscapes
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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
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Soils Data Online

» Australian Soil Resource Information System
(ASRIS) - retired in 2024

— Metadata and limited file access still available

* Australian National Soil Information System
(ANSIS) - TERN soil and landscape grid (90m
resolution)
https://www.csiro.au/en/research/natural-
environment/land/Soil/ANSIS

13.5
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3-0il Essentials Report
Soil Profiles — Penrith Region
; - i
D —— Three reports:
o Soil Essentials
e L o o e . .
e Soil Profile
e Soil Technical
A (increasing level of
detail)
o :
s : I
e
e,
o
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Climate Data SILO Data Dirill

* QLD DNR www.longpaddock.qgld.gov.au/silo/

» Bureau of Meteorology www.bom.gov.au R
limate data online resource

+ Rainfall SILO (Scientiic Information for Land Owners) is a Queensland Government database
containing point and gridded daily climate data for Australia from 1889 until present. SILO

was designed to serve the needs of agricultural and nydm\ag\ca\ modeling and bridges the

H gap between meteorological services and modeller:

» Evaporation

siLo point and spatally interp missing days)

datasets covering the period of 1889 until present Consls(en( \ong -tem cimate data-series

» Consider data range (years) and location suitability supports various the Ausiatan

SILO climate data service:

Grids 7
Historical daiy climate data for Australia, 1889-present ‘

» Compile local climate data into zones across the " Obseed daa v data g

SILO data are complete and ready to use

. ~ Gridded datasets (spatial data for a given day)
council area based on topography | g s e o) -y
» SILO data drill is available if no suitable or local

station -
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AL GROUNDWATER VAP Groundwater W— Other Data Resources

NSW ePlanning portal
https://www.planningportal.nsw.gov.au/
» Zoning Maps

* Hazard Maps (Flood, Bushfire etc.)

» Protection Maps (Vegetation, drinking water
catchments etc.)

+ Air photographs
* Local studies

Rivestone

Schofields

ora

® vounDrein

o ooy e,

Orchard s * o
st .

Erskine Park

hokooktookout @ o 5 Y

Groundwater bores around Penrith, NSW (WaterNSW)

Centre for Environmental Training cet Centre for Environmental Training cet

Sensitive Receptors Sensitive Receptors

sk

NSW ‘Sharing and Enabling Environmental Data’ | - ;
https://www.seed.nsw.gov.au/ .
+ Acid Sulfate Soils

* Wetlands and Marine Reserves — ‘ 54
+ World Heritage Areas B /s ‘,.lef'-"*>-"
* Priority Aquaculture Areas : -

Endangered Ecological Communities (EEC) j » o §

Threatened Species h’z"/
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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 cet

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 Guideline (DLG, 1998) prescribed
‘minimum’ acceptable buffers to site features

Still common to many Council policies

Centre for Environmental Training cet

Risk-based Buffers

DPHI, 2025 (Section 4.3.2) recommends risk-based
buffer selection, using conservative minimum ranges
(Table 4-3 and Table 4-2)

» Applied buffers should:

— be based on local constraints (site, soil and system) to
ensure protection of public health, the environment and
amenity

— allow reductions in applied buffer distances related to the
mitigation of identified risks

— refer to specific local requirements (e.g. POAAs)
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Risk-based Buffers

Table 4-4 (DPHI, 2025) sets out constraint scale
‘ranges’ for individual items with respect to relevant
Site / system features

— based on methodology and procedures described in
AS/NZS 1547:2012 (Appendix R)

Further reductions from adopted minimums ‘may’ be
justified by:

— nutrient attenuation modelling

— viral die-off modelling

Centre for Environmental Training cet

DPHI (2025) Buffers

‘Bufler distance range ‘Relevant site and system constraits Constraint scale

Low High

Propery Boundanes
156 - 150M | ent qualty | th ‘ 7]
iiocion ano conractu)se aymen)
e 55 i floant oot YO (TacE SR OGN
-10% {subsur >30% (subsurface effiuent application]
T e Sibturats s sareot ok S shove gound pghesion
B
Z0m-60om Effuent quaity ] euent qwitn
ivocton ane onrta)see agreoment)
‘Slope 0-6% (surface efluent apphcation)
0104 (utace aos spestn
it s Sitsursce o S3550 Spocanen
"y utting.
‘Greatest of 3 0m of 45° angle | ‘Siope 8 affluent appacalion) ‘
toe of wall application) i
[ ¥508 potential [ Above 1 in 20-year flood contour T Below 1in 20-year flood contour
Govion S e sk o porcy o, Cotegon T and & ok aclvrod ok vl
cosp. unsom sots ites g orsaty egeem
ot Watkay
15m—6.0m Jent Quality
oG
Swimming ‘Recreational
30m - 15.0m ted effluent (with
iiachon sag cTacil Seces apamest
Fal directon Downgradient of surface water body, property. - property
boundan. ecratonsl aea boindar, ecrestonal area
T A I T T —
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DPHI (2025) Buffers

‘Bufler distance range

DPHI (2025) Buffers

‘Consi

raint scale

N-QTOUNI WaIET1anKs 2nd SIvIces. (Wate, IECITICa,(EIGCOmMUNICaions and pIUMDING) Jorer Vel
30m - 15.0m | [=-0m - 100.0m Mnamum of with
disinfection and contractual service agreement) disinfaction and confractual service agresmant)
Fai drection ‘Downgradient of suriace Waler body, Property | 504, property roundwaier paiiviion Nazard Caregory smem Tow resourcer Category 1 and 2 solls, gravel aquifers, figh
boundary, boundary, envionmental val resource/ environmental valus
‘Permanent Iy 00/0g) il Category anwm low porasity regolith, Category 1 and 6 soils, rachured rack, gravel
oD, o sods SQUtirs hgh pososay OO,
50.0m— 100.0m Y
isiniacion and contactal service srsement
Taogory 1103 Sl 70 S0nce st Gown B
oraent wiin 100m low rantal area igh ranfal mgh tesautce! [om=15m Effuent Guity il
e imtecton and coriraciual serice agreement)
Shope % ‘application) >10% (surface eMuent application) (a@l pollution Nazarg Calegory 5 and 6 Soits, oW 1e50Urce/ cnlenary 1and 2 5005, high’
0 -10% (subsurface affuent application) >30% (subsurtace efMuent o o mental value. resoulcel environmental value
Faidrecion aungragentof suriacevaler by, Foper) | Upprager of siace Ve 3. opery Dranage Ho visiie signs of saturabon Vi soopae; mahos KSR VST
recrealional area | boundary, recreationalaea | Iying area
Drainage No Visible Signs of saturabion Vm Seepage; moisture tokerant vegetation, low Geology! Soil getmury 3 !llﬂ 4 WB Iow porosity regolith, Ciliwr‘f 1 amt 6 Wlb. ll)thl«l rack, gravel
esp, akio
Flood Potential JAbove 1 in 20-year fiood contour Euﬂw 1 in 20-year Kood contour Landform crests, mmn 5'55 slopes. and pisins w
| Aescaie o] nttucu o bk anvacsson S s prowad bt Weihod of Agpication Subsurtacs or subsoll sppicaton Surtaces above ground spplcation
farm dams, roadside drainage, drainage depressions Jedrock/ Hardpan
50 = 40 0m 6m - 15m M of secandan (with
disinfection and contractual service agreement) infection and contraciual service agroem:
Sutace water pollution hazard Category 110 3 50llS No SUMace Wa ‘Category 4 to 6 S0ds Mtermitient surace water <20m c‘“§°’y 5 and 6 sos, IOw resource/
graent within 40m, kow raintall area ‘down gracient, high rainfall, high envisamental value. L
e imental value Subsurfaca or subsoil apphcation
E 0% fawiace offoent opICHTERT GTES from Tabie 4 Zand 13
0 -10% (subsurface eMuant applical >m !Ilh!l/llltl @Muent apphcaton] 1 upsk melre.
Fall drection Doungescuntfsursce wi}svnnm i Unpradied of ssace walr ocy, pcpery 2 vailable vithin the Ty
recieational area boundary, recreat a @ minimum of secondary treated effluent are used. 1 .
Drainage Tio vibie s of airsbon M:emwe.mwhlw Ioberant vegetation, Tow 3 i ALBYEy JETple
area the Nastewater 2023a) and NSW Oyster Industry Sustainable (DP1 20213)
Flood Potential Above 1in 20-year 1060 contour Baiow 1 in 20-yea fo0d contour 4 (6.9 within a awedling). stfied Dy off
S R e e S e, izt o
s | e e ~ &
Horizontal sethack distance ) = * C Low Risk High Risk
. — Minimum of secondary treated effuent
Property boundary | e ADy . st Effuent Quality (with disinfection and contractual Primary treated efluent
Buddinge houses. 20->8/sss Now3) A - enice agreement)
R ‘ Cowgoy 10350l PR
aurtece e a8 Asoeres o | Gnetme |Gt e z P water < ainfall
[E—— e E—— g area gh esourea/ sndronmenial s
|- BT e i oo
A H siove
. g 0-10 >30%
£ | s0.om-100.0m
e e Z o ecion Sons o =
Pty N v e . H Visible seepage; moisture lolerant
ew—— LR T E Drainage No visible signs of saturation Vegetation; low lying area
e bedeh re [ | Application Method ‘Subsurface or subsoil application Surface/ above ground application
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Risk-based Buffer example Risk-based Buffer example
- -
Low Risk Moderate Risk High Risk Low Risk High Risk
Winimum ofsecondary teated sfuent i o secondary reated siuer]
econdary treated efuent. No Secondary reated ffuent. No
Eftuent Quaity (vt disivocton andconratal |, Secondsy teated ehert o Primary treated efuent Eftuent Cuaity (withdineton and conractil | Secr vested fluert Mo Primary treated efuent
senice agreement) )
. oo v varoson] G903 slsnosuracewaer | Caogy 106 R . Caiogory 103 salls g T
5 ourec ; va igh it H surio o
& arsa el srea T e s area Taintallarea high resourcel ndronmenial ue
g 7-10% 10% £ >10%
s sie 2 sope
g 0-10% 104 ] 1030% 301
§ | s0om-1000m & | soom-100.0m
2 Fa arecion i e pd i 3 raarecion o oy, ]
£ ionalarea £
H H
£ raine isit i n no signs of| rainage lo visible signs of saturation i
£ Prainese Noisile signsof saurator curtace saturaion egetaion:low hing area £ Prainas; No it signs ofsaurat surtace sauraton egotaionslow g area
oo Potental Ao 1 in 20 yesr food contour - Below11n 20 year food contour Food Potentil Aoove 11120 year food contour - Bolow 1120 ear food contour
[ropicaton vetro | Subsurtace o subsoi applcation - Surace/abors ground appcaton [ropicaton etnod | Substutace o subsol appication R Surtace/above ground applcaton
[50.0m I 75.0m 100.0m| [50.0m I 75.0m 100.0m|
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Preliminary Constraints Mapping Into the Field We Go...........
Desktop Study — will have identified potentially

» Undertaken in advance of, and to prepare for, suitable effluent management areas (EMAs).
field study A preliminary constraints map will also identify:
+ Guides field study — Appropriate setback areas from natural or built features
« ldentifies data gaps to be filled by field study (existing and proposed)
+ Most importantly, saves time and money — Identified physical constraints (e.g. bedrock, fill)

— Data gaps (areas for investigation)
— Regional soil landscapes (including boundaries)
— Recommended soil (test pit) locations

Centre for Environmental Training cet |

— Indicative groundwater depth
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‘Subdivison (Stage 1)
Sbdivison (Stage 2)

] Detention Water Quaity Basin
oam

Subdivison (Stage 2)

Catchents.
| Catchment 1 29200)
] Catchment 2 21.202)
3 Catchment 3 (13.209)

Figure 6: Site Plan Showing Catchments Figure 5: Site Plan Showing Soil Landscapes

Centre for Environmental Training ~~ [S(=d Centre for Environmental Training e

(] Soil Landscape Boundary
1 Subdvision (Stage 1)

Subdivison (Stage 2)
T Nominal Buikding Envelope (900sqm)
[ LA (LAA + Nutrent Bufer)

Figure 4: Site Plan Showing Available EMA and SSI LAA
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