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This Wastewater Management Report has been prepared by Roberts Resources for the tenants of Number 1-21
Cranebrook Road, Cranebrook NSW 2749 (Lot 3 — DP215949) for purpose and to the scope stated in this report.
The services undertaken by Roberts Resources in connection with preparing this report are limited to those
specifically detailed in the report.

Should third parties choose to rely on this report they do so at their own risk. Roberts Resources excludes
implied warranties and conditions, to the extent legally permissible.

The opinions, conclusions and any recommendations in this report are based on conditions and information
reviewed at the date of preparation of the report. Roberts Resources has no responsibility or obligation to update
this report to account for events or changes occurring after the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on the information available to and
the assumptions made by Roberts Resources, which are described in various sections throughout this report.
Roberts Resources disclaims liability arising from any of those assumptions being incorrect.

Roberts Resources has prepared this report based on the information referenced in this report. Roberts Resources
has not independently verified or checked that information. Roberts Resources does not accept liability in
connection with such unverified information, including errors and omissions in the report which were caused by
errors or omissions in that information.

Nothing in this report constitutes legal advice and any commentary relating to legislation is for providing context
as appropriate to the contents and objectives of the report. Any reader of this report should refer directly to
relevant legislation or seek independent legal advice with respect to legal rights, liabilities or implications of any
matter relating to the content of this report. This report is not an all-encompassing report dealing with the
building and or property from every aspect.

This report is not a Certificate of Compliance with the requirements of any Act, Regulation, Ordinance or by-
law.

This report has been developed based on agreed requirements as understood by Roberts Resources at the time of
the investigation. It only applies to a specific task on the nominated lands. This task and accompanying report
are a ‘Wastewater Management Study ‘only.

This report is based on a single site inspection. The entire property was not assessed and the assessment is
limited to those areas and sections of the property requested as well as reasonably accessible and visible to the
inspector at the time of the inspection. The inspection did not include earthworks or excavation, mechanical, soil
pit sampling, removing or moving objects including but not limited to, vegetation, infrastructure, debris or
refuse. The inspector did not dig, gouge, force or perform any other invasive procedures to the area or any part of
the property grounds other than hand auger soil testing.

This report is COPYRIGHT, all rights reserved. This report may only be used for the purposes of its intention as
a ‘Wastewater Management Study’ for the intended clients. Unauthorised use of this document in any form
whatsoever is prohibited. The sole purpose of this report and the associated services performed by Roberts
Resources is to prepare a Wastewater Management Study in accordance with the relevant Australian Standards
and Guidelines relevant to Wastewater Management Studies.
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1.0 Introduction

Roberts Resources Pty Ltd in accordance with AS/NZS 1547:2012 (On-site domestic wastewater management),
Penrith City Council ‘On-Site Sewage Management and Greywater Reuse’ 2014 and the Environment and
Health Protection Guidelines ‘On-site Sewage Management for Single Households’ 1998 as well as other
relevant documentation where cited; was commissioned to undertake a Site and Soil Assessment (referred to as
‘Wastewater Management Study’) in the Penrith City Council Local Government Area.

This Wastewater Management Study has been completed to investigate whether on-site wastewater treatment
and disposal can be sustainably accommodated and managed within Lot 3 (1-21) DP215949; Cranebrook Road,
Cranebrook, NSW 2749 for the proposed wastewater producing building and infrastructure for a new
Development Application.

Development Application on this site is for a new Car Wash.

Existing infrastructure on the site includes a large Service Station (known as the Cross Roads Service Station)
and a McDonald’s Restaurant that is part of the main building infrastructure.

This site has been extensively studied and tested over the last 10 years or more to support and deliver the
technical documents to develop a large Service Station and McDonald’s. All wastewater from the Service
Station and McDonald’s is managed on-site. The wastewater management system is a large commercial scale
Treatment Plant with approximately 20,000 litres per day treatment capacity and disposal through a series of
Raised Pressure Dosed Absorption Beds of 584mz2. Roberts Resources investigations showed the Treatment Plant
to be operating well and the Absorption Beds to be performing as required with no signs of leakage or adverse
effects. The system has been maintained and serviced as required and the Land Application Area is in good
health.

Roberts Resources can confirm that our soil and landform investigations and NATA Laboratory Testing showed
similar soil profiles and classifications to the numerous soil tests performed through previous consultancies
(detailed in appendices / council records) and laboratories results throughout the previous years. We see no point
in deviating from the general disposal design concept of Raised Pressure Dosed Absorption Beds for this site as
they are clearly well suited to the location, site characteristics and local climatic regime.

The Car Wash contains 1 toilet and 1 hand basin for staff (nominally 1 person per day). The wastewater from the
staff toilet will be directed to the existing Wastewater Treatment Plant that services the Service Station and
McDonald’s; the daily wastewater load from the Toilet represents approximately one tenth of a percent of the
maximum total daily loading potential generated by the Service Station and McDonald’s and in practical or
physical terms will be unrepresented in the large-scale Commercial Treatment Plant that services these buildings.
Directing the wastewater produced by the staff toilet will have zero affect to the operating capacity of the
existing system. Other than the schematic designs showing distribution of wastewater from the staff toilet to the
existing Treatment Plant, the staff toilet is not considered further in this report.

Therefore; wastewater that exists the Carwash once passed through the Qil/Petrochemical separator will include
standard potable Reticulated Town Water and ‘Off the Shelf” biodegradable/organic washing products only. It
will not include any effluent, greywater, bacteria or petrochemicals of any kind. Due to the ‘cleanliness’ of this
type of wastewater its classification is considered of extremely low environmental risk. The wastewater will be
contained in large holding tanks and pump well and directed to a series of Raised Pressure Dosed Absorption
Beds as detailed and designed in this report.

All work associated with this report was undertaken by Roberts Resources Principal; D. Roberts.
Site assessment was conducted across November 2020.
It must be noted that although all standards listed in the AS/NZS 1547:2012 has been adhered too, it is

impossible to ascertain the exact soil profiles/classifications and relationship to bedrock across the entire site
without conducting a more thorough exploration project.
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2.0 Site Assessment
2.1 Consultant Details

Company: Roberts Resources — Independent Geoscience Consultants

Disciplines: Geomorphology — Geology — Soil Science — Hydrogeology

Service Areas: Civil — Environmental — Exploration — Agricultural

‘Somerton’ Duke Street, Mittagong, NSW 2575

Address:

PH: 0402 847 311

Site Assessor: Dave Roberts

Email: dave@robertsresources.com.au
Field Work Date: 26t November 2020
Assessment Ref: RPSSE_0001

2.2 Site Details

Anton and Tania Pincevic

Owner:

Email: N/A

Phone: N/A

Address: 1-21 Cranebrook Road, Cranebrook, NSW 2749
Postal Address: As Above

Lot/ DP: 3/215949

Report Commissioned By: Carwash World Pty Ltd. PO Box 653, Castle Hill, NSW 2154
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Figure 1: Site Location — 1-21 Cranebrook Road, Cranebrook — Highlighted in Red s wapsimas

Coordinates: 33°41°37.51” S - 150°43°37.56”E

Allotment Size: Approximately 3.27ha

Local Government Authority:  Penrith City Council

Topographic Map: Penrith 1:25,000
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Figure 2: Existing Property Infrastructure (Base Plan Used Drawn by TMC Building Design Group)
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Figure 3: Proposed Car Wash Location (Plan used courtesy of TMC Building Design Group)
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Proposed Development:

Existing Wastewater Type:

Water Supply:

Current Bedrooms:
Potential Bedrooms:
Proposed Pool:

Sydney Catchment Area:

Neighboring System Types:

Car Wash: 2 X Auto Bays, 3 X Self-Serve Wash Bays,
Staff Water Closet with Toilet and Hand Basin.

On-site wastewater management system services existing infrastructure and
will receive wastewater from the Car Wash Staff Toilet.

Town (Reticulated)
N/A

N/A

No

No

Septic Tank / AWTS — Irrigation surface and subsurface, absorption bed type

2.3  Land Application Area - Site Information

Assessment Criteria:

Design Wastewater Loading:

Climate:
Height Above Sea Level:
Evaporation > Rainfall:

Flood Potential:

Frost Potential:

Exposure:
Slope:
LAA Landform:

Run on:

Penrith City Council Development Control Plan — ‘On-Site Sewage
Management and Greywater Reuse’ 2014

AS/NZS 1547:2012 On-site Domestic wastewater management

NSW Government Health: Sewage Management Facility Vessel
Accreditation Guideline February 2016

NSW Health Department: Septic Tank and Collection Well Accreditation
Guideline — Part 4, December 2001

Australian Standard — AS/NZS 1546. 1:2008

Environment and Health Protection Guidelines ‘On-site Sewage
Management for Single Households’ 1998

Daily loadings have been calculated by TMC Building Group who are highly
experienced in Car Wash design and operation. Appendix 1 contains the
expected volumes increasing over a 3-year period from the start of
operations in year 1 to the maximum long term operating volumes produced
of 24,370 litres per day in year 3 and onwards.

Grand Total = Rounded to 25,000 litres per day maximum flow
N/A

45 meters

Yes (source BOM, as at December 2011)

Flood studies have not been consulted for this assessment. On-site inspection
has concluded the following; Proposed treatment system location is above
1:100-year flood level. Proposed Land Application Area (LAA) is above
1:20-year flood level. Both areas are considered a low limitation.

This locality is not known to endure long and sustained frosts and as such is
considered a low limitation.

East to West. Low limitation
~1-3 across LAA. Minor Limitation
LAA on open flat ground (Linear divergent / planar). Minor Limitation

Low potential. Minor Limitation
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Run off & Seepage:
Springs or Seeps:
Erosion/Movement:
Drainage:

Evidence of Fill:

Outcrop/Surface Rock:

Domestic Groundwater:

Watercourses/body’s

Vegetation:

Property Use:

Previous Property Use:

Soil Compaction:
Salinity:
LAA Availability:
Geology:

Soil Landscape:

Geological/Geotech Hazards:

Environmental Areas:
Ground Water:
Mains Sewer Potential:

System Access:

Low potential if designed properly. Minor Limitation
None observed. Minor Limitation

None observed. Minor Limitation

Well drained. Minor Limitation

Slight amount to approximately 30cm depth in the south western property
area. Is not in Primary LAA and will not impact wastewater disposal. Minor
Limitation.

None observed.

No Domestic Water Bore on property. Groundwater Bore GW104342 is
located south of the property at approximately 250m from the Land
Application Area. It is used for domestic irrigation purposes and not
domestic drinking water. Minor Limitation

LAA > 40 meters from drainage depression / dam.
LAA > 100 meters from permanent/intermittent water stream/river.
LAA > 150 meters from named river.

LAA present vegetation cover — Managed Lawn — exposed soil. Low
Limitation

Rural-Residential — Service Station. Low Limitation

Rural — Sustainably worked highly arable farmland with soil improvement.
Low Limitation

No cracks or compaction observed. Low Limitation
Not observed.

Moderate due to intended property use and system size.
Sedimentary (Londonderry Group)

Blacktown / Berkshire Park

Unknown in this area.

None known. Low Limitation

Not intersected. Low Limitation

No known plans.

Excellent. Low Limitation

3.0 Soil Assessment

3.1 Method

6 Auger Holes were drilled across the site and Land Application Area. Exposed soils from recent service station
excavations and Dam wall soils were also studied. Studies and investigations show soil type and profile is to be

continuous across the property.

Representative soil samples were taken and sent to an approved NATA laboratory for testing. Test results are

listed in Appendix 2.
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The site has had numerous soil studies conducted over the previous years for the development of the Service
Station. Roberts Resources can confirm agreement to the overall soil type / classification and applicable
wastewater loadings (DLR’s / DIR’s). Two of these reports are included in the Appendices for reference.
Appendix 3; Envirotech On-site Wastewater Management Report, August 2018 Reference: REF-18-6400-Al.
Appendix 4: Geotechnique Geotechnical Investigation — Wastewater Management, October 2010 Reference:
12337/1-AB.

A soil classification summary log for the drill holes is presented in Table 1. Table 2 outlines any limitations to
the site soils for wastewater disoposal by chemical analysis. An overall soil classification summary relating to
the soil horizon/s to be utilized in the LAA is shown in Table 3.

With the exception of the Modified Emerson Aggregate Test and low to moderate permeability category, there
are no limitations for treated wastewater application to the site. The Modified Emerson Aggregate presents a low
to moderate limitation. This limitation is not considered sufficient to cause any adverse effects to the soil and is
addressed in Section 4.2 ‘Land Application Area Disposal Method Design” with the recommended design
modifications allowing for this moderate limitation.

It is worth noting; that the wastewater does not include any bacterial, or effluent derived wastewater product and
as such will behave more like clean water when passing through soils. Clogging layers, bio mats or other effluent
produced adverse effects to soils in Land Application Areas will not develop ensuring soil health and
performance is maintained for longer periods than usually expected with effluent derived wastewater. Soils will
perform at a higher level from the outset due to the significant difference (cleanliness) in the wastewater product
when compared to treated effluent wastewater from either a Primary or Secondary treated classification. We
have applied a DLR of 30mm per day as has been used for the existing Treatment Plant that treats all wastewater
from the Service Station and McDonald’s. In reality a higher DLR could be used for the Car Wash wastewater
due to its cleanliness.
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Figure 4: Existing site layout relative to Drill Hole locations
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3.2 Soil Classification

Table 1: Soil Classification Log

Layer|Horizon | Test Type [Depth to (mm) [ Texture [Moisture |Colour|% Frags |Structure | Consistency | Mottling [Sample Taken |Emerson |PH|EC |Category |Photo |Comment

1 All AH 110 LS D DB-B_ |15 S 2 No Yes Lab LabjLab |2 Yes |Fill in sth-west zone|
2 A12 AH 330 ZL-SL |D DB-B |15 S 2 No Yes Lab LabfLab |2 Yes _|Fill in sth-west zone|
3 B11 AH 720 SCL-ZL |SM B 20 S 2 No Yes Lab Lab|Lab |4 Yes

Saprolitic bands /
4 B12 AH 1500 FSC M LB 15 S 3 No Yes Lab LabjLab |4 Yes |lenses in parts

Table 2: Soil Chemistry Tests and Limitations

Test Limitiation
Soil Permeability Category Low - Moderate
Course Fragments (% >2mm) Low
Bulk Density Low
pH CaCl Low
ph(1:5) Low
Electrical Conductivity uS/cm Low
Sodicity (exchangeable sodium percentage) Low
Cation Exchange Capacity Low
Emerson Aggregate Test Low - Moderate
Psorb Low

Table 3: Soil Classification Summary — Land Application Area

Horizon/s Most Impacted - Utilised in LAA B11/B12

Soil Category Adopted 4
Indicative Drainage Strong / Moderate
Structure Strong
Texture Fine Sandy Clay
Indicative Permeability P(m/d) as Ksat 0.5-1.5
Recommended DLR (mm/d) (AS/NZS 1547:2012) 30

4.0 System Design and Specifications

4.1 Treatment Plant

Note: The recommended treatment plant below is connected after the recycled water infrastructure and oil-separator. The
wastewater entering the treatment plant will only contain water and bio / eco car wash product.

The required minimum daily treatment capacity the Treatment Plant must be capable of processing and treating
is 25,000 litres per day, however the recommended system capacity and design capability will process and treat
up to 32,000 litres per day. In this way the Treatment Plant does not have to be increased in capacity if the Car
Wash operations increase in volume. It should also be noted that should the car wash increase in capacity greater
than 32,000 litres per day, then additional tanks can be added sequentially to the recommended.

It should be noted that the disposal area (Raised Pressure Dosed Absorption Beds) has been designed to
accommodate 25,000 litres per day maximum and if the operations increase beyond 25,000 litres per day
additional Raised Pressure Dosed Absorption Bed/s must be added to the design. A flow meter must be installed
and monitored as part of the ongoing maintenance and compliance regime to ensure the car wash is not operating
at over capacity.

As there is no biological factor to the wastewater, aeration is not required.
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The treatment plant will require a ‘multi-tank’ treatment system. This will consist of 4 large 10,000 litre concrete
tanks, each with 8,000 litres working capacity. Wastewater will flow from Tank 1 to Tank 2, then 3 and finally
to Tank 4. Flow between tanks will be passive.

TANK 1: Surge Tank / meshed — Base of tank to be ‘v’ shaped to encourage dirt and grit to gather in a single
location to aid cleaning of the tank. Entire tank to be epoxy coated.

TANK 2: Baffled and meshed — Base of tank to be ‘v’ shaped to encourage dirt and grit to gather in a single
location to aid cleaning of the tank. Entire tank to be epoxy coated.

TANK 3: Baffled and meshed — Base of tank to be ‘v’ shaped to encourage dirt and grit to gather in a single
location to aid cleaning of the tank. Entire tank to be epoxy coated.

TANK 4: Pump Tank — Tank will contain 4 or 5 pumps. Each pump will be assigned 1 or 2 Pressure Dosed
Absorption Beds to service (pump to). This way if a pump breaks the other pumps will continue working and
pumping to their ‘Beds’ as normal in the pumping schedule. Pumps will be utilising electronic sequencing.
Additionally, if times of peak load occur electronic floats will enable 2 or more pumps to be active at the same
time to quickly drop tank volumes. As the pumps are only linked to their individual service beds there is no risk
of overloading the Beds’ (Land Application Area). Entire tank to be epoxy coated.

Pumps must be set up so they cannot distribute more than the maximum allowable daily wastewater potential of
25,000 litres to the Land Application Area. There are 10 Pressure Dosed Absorption Beds that are connected to
the Treatment Plant; each Bed cannot receive more than 2,500 litres of wastewater across a 24-hour period.

Alarms and flashing lights must be fitted to each tank to indicate if the high-water level has been reached or a
blockage has occurred.

Immediately after the treated wastewater exits the treatment plant a 100-150-micron filter is installed and as this
is a commercial sized system a daily flow meter to record and track daily flow amounts. There should also be a
valve or outlet so treated effluent samples can be easily obtained for testing as required.

The system is expected to operate 24 hours per day, 7 days per week and 365 days per year to enable even
dosing to the Land Application Area.

Roberts Resources recommends the treatment plant to be an ECONOCYCLE - 4 Concrete Tank System.

It is critical that a flow meter is fitted immediately after the wastewater exits Tank 4 in order to gain ‘hard data’
on the daily flows occurring at the Car Wash. This way if for any reason the daily loadings are different to the
nominated design loadings proactive design changes can be undertaken to ensure the continued sustainability of
the On-Site Wastewater Management System.

4 Tank System

Tank 4
Pump Tank

Tank 2
Baffled Tank

Tank 3
Baffled Tank

Tank 1
Surge Tank

—0ultlet

=1
Outlet

Inlet

Side View

Figure 5: 4 Tank System (Base diagramme courtesy of Econocycle Pty Ltd)
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4.2 Land Application Area Disposal Method Design

The serviceable life of the Land Application Area (LAA) will be compromised if the prescribed daily calculated
design flow of 25,000 litres is exceeded.

Any changes to the proposed Building Envelope, Land Application Areas, Design Sizing Calculations, proposed
buildings, prior to or post building and installation will require a re-assessment of this site. Adjustments or changes to
the wastewater management system must be reviewed and approved by Roberts Resources.

Due to existing and planned infrastructure, property use and size of the required Land Application Area and
100% Reserve Area, available land for wastewater disposal is extremely limited.

A large size (commercial) Treatment Plant (treating almost 20,000 litres per day) and disposal area utilising
‘Raised Pressure Dosed Absorption Beds’ are on site. This system services the existing infrastructure which
includes a large Service Station and full-size McDonald’s. The existing system is working well and the
Absorption Beds also performing correctly with no adverse effects noted within the Land Application Area. It is
clear that this type of disposal method is well suited to this site’s location and site and soil characteristics.

Roberts Resources investigations and studies show that this style of wastewater disposal is appropriate for this
site and as such recommend a similar style system to service the Car Wash.

The LAA is best suited to separated fields containing ‘Raised - Pressure Dosed Absorption Beds’.

Penrith City Council DCP requires a 100% reserve area available relative to the primary Land Application Area.
The site has sufficient room for a 100% reserve area.

Design Sizing Calculations are provided and tabulated in Table 4.

The Raised Pressure Dosed Absorption Bed specifications are detailed in Table 5 and Figure 6.

Table 4: Design Sizing Calculation — Raised Pressure Dosed Absorption Bed
Raised Pressure Dosed Absorption Bed

DLR (mm/day) 30
Design wastewater loading Reticulated
Design Flow (It/day) 25000
Total Area Required (m?) 833
Configuration Ten Raised Pressure Dosed Absorption Beds
Each Bed 20.83m long and 4.0m wide
Each Bed Area = 83.32sgm
Reserve Area Required (m?) 833
Document Set ID: 9623271 Roberts Resources — 1-21 Cranebrook Road, Cranebrook - SSE Report 9
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Table 5: System Type and Disposal Method Specifications

Treatment Plant

ECONOCYCLE - 4 Tank System

Wastewater System Circulation and Flow

Passive to Pump: Pump must be capable of delivering the total flow rate required for all
laterals whilst providing a 1.5 residual head (i.e. squert height) at the highest oriface (with no
more than 10% variation in squirt height across the while bed). For Bed laterals no more than
10m long, it it acceptable to adopt a flow rate of 3.5-4L/min/lineal metre. Total dynamic head
(including friction loss) will need to be determined on a site specific basis.

Tank Size (minimum)

Each Tank 10000 litres

Minimum Daily Flow Capability (It/d)

25000

DLR (mm)

30

Dose Rate

Demand - Sequenced through pumps. Each pump delivers the prescribed daily dose it its
nominated bed/s, once that pump has delivered its maximum daily dose the next pump in the
sequence switches on and delivers its prescribed daily dose to its nominated bed/s. This
sequence continues across the 24 hour period before starting back at pump 1 again the next
day to begin the next 24 hours of pumping sequenced schedule.

Disposal Method

Raised Pressure Dosed Absorption Beds

Disposal Area Required (m?)

833

Configuration - Length & Width

Ten Raised Pressure Dosed Absorption Beds at 20.83m long X 4.0m wide (83.32sqm) each

Filter Required

Must be 100-150 micron positioned immediately after final tank outlet - prior to Distribution Pipe

Distribution Pipe - From Tank

90 - 100mm PVC or Polyethylene

Manifold

40mm dosing manifold located through centre of bed / laterals OR testing prior to
commissioning may show a different pipe size is required or oriface reducers at lateral
connection points

Distribution Lateralsin bed

25mm PVC pipe with 3mm holes (debured) at 400mm centres facing upwards. Where a dosing
device isused in place of a pump, holes will need to be 4-5mm depending on flow rate
achieved. NOTE: WaterNSW manadates that drilling holes within PVC pipe makes them non-
compliant with the AS/NZS 3500, as it impacts the structural integrety of the pipe

Lateral Housing

90mm slotted PVC or slotted agricultural pipe over laterals

Lateral distance from bed edges

500mm

Lateral separation distance within bed

1500mm

Absorption Bed Base

Must be level to ensure even distribution of effluent. Levels should be checked with a laser-
level

Base

The base of each absorption bed is raised to a height of 300mm above the final ground surface
(total bed height is 700mm). Compaction should be minimised when installing the bed. The fill
must be a loam to sany loam with minimal clay content

Distribution Aggregate

250mm thick of 20 or 40mm aggregate

Geotextile Cloth Required

Yes - on top of aggregate

Top Soil Required: 150mm thickness. Must be clean and uniform grade (Sandy Loam to Loam)
Required: Individual flush points for each lateral. May be a screw cap fitting on a 90 degree
Flush Points elbow level with the bed surface or a pressure controlled flush valve (such as those used for

subsurface irrigation systems) inside an irrigation control box. Manual flushing should be
carried out every 12 months as a minimum

Inspection Ports

Required: on downhill side of bed. Made from 50mm PVC pipe with perforationsin the
aggregate level of the bed. Must be insect proof.

Total Bed Thickness

Fill, Bed and Top Soil Inclusive: 700mm

Top of bed surface is mounded to encourage shedding of rainwater. Top Soil tickness installed

Shape should also take into consideration settling rates. Additional 100mm of Top Soil may be
necessary
Batter Batter Slope of 1 (vertical) : 3 (horizontal) maximum

Gypsum Required

At maximum application rate for clay on bed base (natural ground surface)

Air Flow Vents Required

Yes (must be insect proof) and can be incorporated into Inspection Ports

System Flush

Flush return line must be incorporated

Field Flush Vale

Required

Non-Return Valves / pressure reducing valves

Required

Air/Vacume Release Valves

Not essential but preferable to have at least one

Filter Flush Valve

Required

Sample Port Required

Yes; must be positioned after final treatment tank and before ETA Bed Manifold

Grass Required

By time of certification and must be heavy water feeder

Upslope Diversion Drains Required

Yes

Hydraulic Capacity

Pump must be sized correctly to deliver required head and flow rate throughout entire bed.
Successful testing must be undertaken prior to signoff. This means the system must be run with
clean water for a period equivalent to the 'timed dose'. The installer or certifier must document
and photograph the process. The entire system must work as required meaning all distribution
pipes/ laterals are delivering the required flow evenly across all dispribution pipes/ laterals at
the prescribed dosage for the dose period.

Additional Comments 1

During installation; if any changesin ground conditions are encountered that are different to
recorded in this report. Contact Roberts Resources for discussion and further planning prior to
finalising the installation

Additional Comments 2

Do not operate machines in trench/bed. This will compact the soil and inhibit efficient
trench/bed wokings. Do not construct beds during rain or immediately after rains.

Additional Comments 3

All infrastructure and materials used in the system must comply with all relevant standards and
guidelines I.E. they must be effluent quality specific

Additional Comments 4

Test workings of system throughout installation. Make sure pipes are loading and distributing
evenly before adding layers and building up bed profiles

Additional Comments 5

Water NSW notes that drilling holes within PVC pipe makes them non-compliant with the
AS/NZS 3500 as it impacts the structural integrety of the pipe

Additional Comments 6

Ensure the Beds are not positioned under any canopy of existing or planned trees and roots
can not encroach into the Bed area

Additional Comments 7

Fully document all stages of build and infrastructure installation with notes and photographs.
Thisisrequired for documentation and certification procedure. Installation to be undertaken by
appropriately qualified and licensed personnel only.

Additional Comments 8

Pumps and filters must not allow any suspended soilids, materials or particles into main
distribution line leading to Bed infrastructure

Additional Comments 9

entire system to be serviced every 3 months minimum

Additional Comments 10

Ensure grass coverage across the bed area to encourage evapotranspiration. Seeding of
topsoil (top dressing) recommended yearly followed by oversowing
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RAISED PRESSURE DOSED ABSORPTION BED CONSTRUCTION

Cross Section View

1500

500

Plan View

KEY

A - Base of bed must be level to ensure even distribution of effluent. Base levels should be checked with a laser level.

B - Pressurised dosing laterals consisting of 25mm PVC pipe with 3mm holes (deburred) at 400mm centres facing upwards. It
is essential that effluent is distributed evenly across the distribution bed. A residual head (or squirt height) of 1.5m should be
achieved across the distribution laterals. The squirt height across the laterals must be tested prior to covering with slotted
pipe, with no more than 10% variation in height observed. Consideration must be given to static head and friction loss when
sizing pumps. Full hydraulic design must be carried out.

C - 20 to 40mm distribution aggregate.

D - Geotextile filter cloth.

E - Clean local or imported topsoil (sandy loam to loam).

F - 90mm slotted PVC or agricultural pipe over laterals.

G - Grass to be established across the area as soon as possible. Bed surface to be slightly mounded to shed rainwater.

H - Inspection port on downhill side of bed. Made from 50mm PVC pipe with perforations in the aggregate level of the bed.

I - Individual flush points for each lateral. May be a screw cap fitting on a 90 degree elbow level with the bed surface or a
pressure controlled flush valve (such as those used for subsurface irrigation systems) inside an irrigation control box.

J - PVC or polyethylene dosing manifold. System may require different pipe sizes / orifice reducers at lateral connection point.

L - Pump dosed wastewater from treatment system (minimum primary treatment with an outlet filter).

M- The base of each absorption bed is to be raised to a height of 300mm above the final ground surface (total bed height 700)
Compaction should be minimised when installing the bed. The fill must be loam to sandy loam with minimal clay content.

N - Prepare the site by clearing the ground of all shrubs, regolith, trees and boulders. Stumps to be ground out and backfilled
with premium topsoil. Scarify the natural ground/soils across entire basal area to 200mm minimum depth without compacting
the ground area in the process. This should extend to at least 1m beyond all perimeters.

P - Batter slope 1 (vertical) : 3 (horizontal) maximum.

Figure 6: Raised pressure Dosed Absorption Bed Design

Document Set ID: 9623271 Roberts Resources — 1-21 Cranebrook Road, Cranebrook - SSE Report 11

Version: 1, Version Date: 11/06/2021



4.3  Wastewater Management System Location

The location of the nominated Land Application Area (LAA) that will accommodate the Raised Pressure Dosed
Absorption Beds is shown in Figure 7.
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Figure 7: Land Application Area and Site Design

It is proposed in the design calculations that the 10 Raised Pressure Dosed Absorption Beds be designed at a 4.0-
meter width and 20.83-meters long with appropriate batter grades on all outer edges.

The ten, 20.83-meter-long, 4.0-meter-wide Bed’s will give a total of 833mz2 disposal area.

Sufficient reserve area is available for an additional 10 Raised Pressure Dosed Absorption Beds with the
applicable standoffs and setbacks.
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All Bed surfaces to be mounded (150mm minimum) above the adjacent / top bed surface to shed rainwater away
from area and inhibit pooling of rainwater on bed surface. Mounding and mounding thickness should also
consider potential for short and long-term subsidence affects. It is common that post grassing / vegetating and
activation of treated wastewater throughout the bed system the upper mound requires top dressing to reinstate the
mound to a suitable thickness and shape.

The site requires an adequately sized retention mound/diversion drain on all upslope areas surrounding the Land
Application Area and Treatment Plant infrastructure. This may be constructed as a single large-scale diversion
drain or a system of separate diversion drains that achieve the same result.

A diversion drain /s on the up-slope side of the treatment plant must be large enough to stop all potential ingress
of rainwater surface flow into the Tank areas. It is recommended that the diversion drain be adequately ‘keyed’
into the subsoil to reduce the risk of percolation of water under the mound itself and tracking/flowing at the
interface of soil horizons or soil/bedrock.

Figure 8 shows the basic design for the Diversion Drain.

It must be noted that the diversion drain construction on this site will be of sufficient size to require conformity
to the NSW ‘Blue Book’. An erosion and sedimentation control plan is recommended for the construction phase
of the On-site wastewater management system.

The Land Application Area is not to be used for any other means and should remain separate from the rest of the
property. For example; it should never be driven over and used as a vehicle access path. Warning signs are
required around and across the area in order to keep pedestrian traffic off this space. If there is any doubt, the
area should be fenced off.

The Land Application Area and Reserve Area are restricted from any other usage, activities and infrastructure.
The Reserve Area is expected to have grass covering only and be mowed at regular intervals. It is essentially left
as land put aside for wastewater disposal use if required in the future. The Land Application Area must be
maintained in keeping with the installers Operational Management Plan and Maintenance Schedule.

Discussion with the installer as to the intended usual use of the area / surrounding area will help establish
appropriate distribution pipe depths.

The Land Application Area must at all times remain open to the natural climate, ensuring the required amount of
sun and wind is captured. Building on top of or immediately adjacent to this area will lessen the positive effects
the sun and wind has on the plants and area itself.

Land Application Area is to be planted with compatible grasses of suitable vegetation by time of certification.

Figure 8 shows the basic design for the Diversion Drain.

Cross Section: Upslope Diversion Drain

Max. 2(H): 1(V) batter grades
Gradient of drain
1% to 5%

Direction of Flow

Geotextile cloth Clean local or imported soil and established grass cover

200 500mm 10 - 40mm clean aggregate

100mm agricultural pipe
1500mm

Optional drain where significant subsoil run-on is likely

¢ Roberts Resources 2017 - Based upon SCA “Design and installation of On-site W ter Systems” 2012

Plan produced by Roberts Resources for inclusion exclusively in this report

Figure 8: Diversion Drain Design
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5.0 Setback Requirements

All regulations and set back requirements can be met on this site. There is no need to encroach into any on-site
wastewater infrastructure positioning to either the AS/NZS 1547:2012 or other relevant guidelines or standards.

Table 6: Recommended Setback Distances

SITE FEATURE SETBACK DISTANCES (m) AS/NZS 1547:2012 Table R1 Comment
Property Boundary 1.5-50
Buildings / Houses 2.0->6.0
Surface Water 15-100
Bore / Well 15-50
Recreational Areas 3.0-15
In-ground Water Tank 4.0-15

Retaining Wall 3.0 or 45° angle from toe of wall
Embankments, escarpments, cuttings 3.0 or 45° angle from tow of wall
Groundwater 0.6-1.5

Hardpan or bedrock 0.5-21.5

Document Set ID: 9623271

NOTE: The local government authority may upon considering the public health and
environmental risks reduce or increase the distances in the above table.

6.0 Comments and Conclusions

This Wastewater Management Report concludes that it is possible to treat wastewater produced by the proposed
Car Wash Facility with on-site disposal to the guidelines, parameters and recommendations stipulated within this
report. This can be undertaken in a sustainable and environmentally compliant process.

This site is suitable for an on-site wastewater treatment through an Econocycle Commercial Sized 4-Treatment
Tank Plant system utilizing Raised Pressure Dosed Absorption Bed disposal method as detailed in this report.

Treated wastewater disposal must be kept within the nominated Land Application Area.
Design calculations have shown 833m?2 disposal area is required. Penrith DCP stipulates the same amount of
reserve area as the primary disposal area must be available. This site has ample reserve area available and an

additional 833m?2 reserve area shown as Raised Pressure Dosed Absorption Beds.

The Raised Pressure Dosed Absorption Beds designs should remain within the stipulated design configuration,
calculations and guidelines detailed in this report.

System installer to provide the system owner with complete instruction manual that demonstrates best practice
when owning and maintaining this On-site Wastewater Management System. This will aid the owner to ensure
the system operates efficiently, cleanly and reduces risk of overloading and contamination.

A flow meter must be fitted to the treatment plant and flow rates recorded in the servicing schedule and
presented to council along with the quarterly servicing records.

This is a commercial sized system and it is expected the system manufacturer and installer provided the system
owner with a maintenance schedule for reference and compliance. This should also be help on the Local Council
database for this property.

The recommendations included in this report assume that at least three-star plumbing fixtures are used
throughout the building.

Regular servicing and maintenance of the system must be adhered too.

It is advised to check the condition of the Treatment Plant and LAA at least monthly for the first 12 months’ post
installation. It is essential to identify any negative issues prior to them becoming an environmental hazard.
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Appendix 1

Year 1 PEAK DAY EXPECTED 100% CAPACITY; Use rates -v- Time of Day
Auto Wash Bay* | Self-Serve Wash Toilet, Sink, Basin Total System Capacity Discharge Capacity | Holding Tank Storage Water Supply (L/sec) Water Demand Water Storage
120 L/wash 70 L/wash 27L/day (L/hr) (L/hr) (L) (L/sec) (L/sec)
lam 0 1,200 0.00 0
2am 0 1,200 0.00 0
3am 0 1,200 0.00 0
4am 1 120 1,200 0.03 0
Sam 2 1 310 1,200 0.09 0
6am 3 2 500 1,200 0.14 0
7am 5 2 740 1,200 0.21 0
8am 7 3 1050 1,200 0.29 0
9am 9 5 1430 1,200 230 0.40 0
10am 12 8 2000 1,200 1,030 0.56 1
1lam 15 10 2500 1,200 2,330 0.69 1
12pm 12 9 1 2070 1,200 3,200 0.58 1
1pm 11 8 1880 1,200 3,880 0.52 1
2pm 9 7 1570 1,200 4,250 0.44 0
3pm 7 6 1260 1,200 4,310 0.35 0
4pm 7 3 1050 1,200 4,160 0.29 0
Spm 5 2 740 1,200 3,700 0.21 0
6pm 4 1 550 1,200 3,050 0.15 0
7pm 3 1 430 1,200 2,280 0.12 0
8pm 2 1 310 1,200 1,390 0.09 0
9pm 2 1 310 1,200 500 0.09 0
10pm 2 240 1,200 -460 0.07 0
1lpm 1 120 1,200 -1,540 0.03 0
12pm 1 120 1,200 -2,620 0.03 0
Wash Total 120 70 1 18870 22,800 29,690 0.00 5.36 5.36
* With Recycling 70%, Reducing the water usage from 400L/wash to 120L/wash
Year 2-3 PEAK DAY EXPECTED 100% CAPACITY; Use rates -v- Time of Day
Auto Wash Bay* |Self-Serve Wash Toilet, Sink, Basin Total System Capacity Discharge Capacity | Holding Tank Storage Water Supply (L/sec) Water Demand Water Storage
120 L/wash 70 L/wash 27L/day (L/hr) (L/hr) (L) (L/sec) (L/sec)
lam 0 1,200 0.00 0
2am 0 1,200 0.00 0
3am 0 1,200 0.00 0
4am 1 120 1,200 0.03 0
5am 2 1 310 1,200 0.09 0
6am 3 2 500 1,200 0.14 0
7am 5 2 740 1,200 0.21 0
8am 7 3 1050 1,200 0.29 0
9am 8 6 1380 1,200 180 0.38 0
10am 13 9 2190 1,200 1,170 0.61 1
1lam 16 10 2620 1,200 2,590 0.73 1
12pm 18 10 1 2860 1,200 4,250 0.79 1
1lpm 15 10 2500 1,200 5,550 0.69 1
2pm 11 9 1950 1,200 6,300 0.54 1
3pm 11 7 1810 1,200 6,910 0.50 1
4pm 10 4 1480 1,200 7,190 0.41 0
S5pm 5 3 810 1,200 6,800 0.23 0
6pm 4 1 550 1,200 6,150 0.15 0
7pm 3 1 430 1,200 5,380 0.12 0
8pm 2 1 310 1,200 4,490 0.09 0
9pm 2 1 310 1,200 3,600 0.09 0
10pm 2 240 1,200 2,640 0.07 0
11pm 1 120 1,200 1,560 0.03 0
12pm 1 120 1,200 480 0.03 0
Wash Total 140 80 1 21970 22,800 65,240 0.00 6.22 6.22
* With Recycling 70%, Reducing the water usage from 400L/wash to 120L/wash
Year 3+ PEAK DAY EXPECTED 130% CAPACITY; Use rates -v- Time of Day
Auto Wash Bay* |[Self-Serve Wash Toilet, Sink, Basin Total System Capacity Discharge Capacity (L) Holding Tank Storage Water Supply (L/sec) Water Demand Water Storage
120 L/wash 70 L/wash 27L/day (L) (L) (L/sec) (L/sec)
lam 0 1,200 1,530 0.00 0
2am 0 1,200 330 0.00 0
3am 0 1,200 -870 0.00 0
4am 1 120 1,200 0.03 0
Sam 2 1 310 1,200 0.09 0
6am 3 2 500 1,200 0.14 0
7am 5 2 740 1,200 0.21 0
8am 8 3 1170 1,200 -30 0.33 0
9am 11 6 1740 1,200 510 0.48 0
10am 14 9 2310 1,200 1,620 0.64 1
1lam 18 10 2860 1,200 3,280 0.79 1
12pm 18 10 1 2860 1,200 4,940 0.79 1
1lpm 18 10 2860 1,200 6,600 0.79 1
2pm 12 9 2070 1,200 7,470 0.58 1
3pm 12 7 1930 1,200 8,200 0.54 1
4pm 12 4 1720 1,200 8,720 0.48 0
S5pm 8 3 1170 1,200 8,690 0.33 0
6pm 6 1 790 1,200 8,280 0.22 0
7pm 4 1 550 1,200 7,630 0.15 0
8pm 2 1 310 1,200 6,740 0.09 0
9pm 2 1 310 1,200 5,850 0.09 0
10pm 2 240 1,200 4,890 0.07 0
1lpm 1 120 1,200 3,810 0.03 0
12pm 1 120 1,200 2,730 0.03 0
Wash Total 160 80 1 24370 22,800 90,920 0.00 6.89 6.89
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Signatores Postion Accrediation Catepory
ANt Joznt Inorganic Chemizt Sydney Incrganicz, Smithfieid, Naw
Dian Dac. Senior Chemizt - Inorganics Syaney Incrganics, Smithnielo, NEW
Satahkumar Triveal Senicr A Sursee 208 Chemist Brizbane Acid Suphate Sols, Stafford, QLD
RIGHT SOLUTIONS RIGHT PARTNER
Page S2004
Work Order - Ewan0sa7s
Crent - ROSERT RESOURCER
Project - X ROADS CRANEBROOK ALS
General Comments
The anaitical procedires uzed by ALS hove been cevekped fom 2uch 33 thoze pubiichea by the USEFA, APHA A2 and NEPM. W house developed procedures

are fully vaidated and are often 3t e cllent request.
‘Wnere moisture determination has been performed, results are reported on 3 dry weight bazis.
‘Where 3 reporied less than (<) resuR i higher than the LOR, this may be due 10 primary sample extractidigestate dilufion andicr nsufficient sampie for anaiysis. 'Wihere the LOR of a reported resul differs from standard LOR, Bz may be due to high
Key: Anonymous = Refers % sampies which are not specficaily part of this work order but formed part of the QC process lot

‘CAS Number = CAS registry number from database mantained by Chemical Abstracts Services. The Chemicyl Abstracts Service is @ division of the American Chemical Society.

LOR = Limit of repocting

RPD = Relative Percentage Orfference

2 = Incicates faled QC
Laboratory Duplicate (DUP) Report
The qualty comirol term Laboratory Duplicate refers %o a randomiy seiectad nraisboratory spit. Laboratory duplcates provide nformation regarding method precizion and sampie heterogenely. The permited ranges
for the Reiatve Percent Oeviation (RFD) of Laborstory Duplcates are specied in ALS Method QWI-EN/33and are dependent on The magnitude of resulis in companson %o e level of reporting: Result < 10Smes LOR-
No Limt: Result between 10 and 20 times LOR: 0% - S0%; Resut > 20 tmes LOR: 0% - 20%.

Laberstory Duplicate (DUP) Regort
| Originat et | Dupiicase Rastt | RPO(G | Recovery Umiss |

| 77 | 141 | om-20w
| () | oo | 0% -20%
st
55 | [ | omm 0% -20%
87 | 87 | em | 0% -20%

[ s | ES | ser | 0% -20% |
| n | 2] | o | om-som |
[ [ oo No Limz
353 %4 [ 0% - 20
248 243 [ 0% - 2%

652 652 oo 0% -20%

[ s [ o%-50%

s [X) [ o% 20
35 ) oo 0% - 20%

) s 108 0% -20%
a3 (5] [ No Uimt
12 12 [ 0% - 50%

151 152 112 0% -20%

EX <01 [ No Limt

EDO0S: Exchangeable Cations (QC Lot 3405223) =
13 iE) oo 0% -20%
a3 E a3 I[ ] { 0% -20%
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Work Crder - EwanesaTs

Chent - ROSERT RESOURCER

Project - X ROADE CRANEBROOK ALS

Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quaity control ferm Method / Labordtory Bank refers 2o an analyte free mabrix % which all resgents are 3dded In the same volumes of proportions as wsed In standard sample preparaton. The pumose of this QC
parameter = o momitor potenty’ laboratory contamination. The qQuailty control term Laboratory Control Spike (LCS) refers o a cersfled reference material, or 3 known interference free ma¥ix zpked wih tapet

anaiytes. The purpose of this QC parameter Iz to monitor method precision and sample matrty. Lmits
Su-latrx: SOIL Mechod Blank (M8) |

4 meaioeg 102 =8 120

[X] meq'100g o1 167 meq/100g 105 743 1

a1 meq/100g <1 0.51 meq'1009 108 80.0 120

0.87 meq!100g 108 s0.0 120

= 105 820 128

— 101 820 120

| Potazzium — (Xl meq/100g <1 051 meq/100g 104 700 a0

ED00S: Exchangeabie Sodlum - (X] meq/100g <1 0.67 meq/100g 105 780 3

EDO0S: Exchangeatie Alumnium — 0.1 meq'100g <01 —_ — _— —

ED00S: Exchangeabie Sodlum Percent - a1 * <1 — — - —

ED00S: CalclumMagnesium Ratio - (X} - <1 — — = =

ED00S: MagnesiumPotassium Rato = a1 = <1 = = - =

ED00S: Caton Exchangs Capacity — [X] meq'100g <01 — — =y =

Matrix Spike (MS) Report

The qualty controi term Matix Spike (M3) refers to an intraisboratory spit sampie spiked with 3 representative set of target analytes. The purpose of Sz QC parameter i3 %0 moniior potental marty efiects om
analyte recoveries. Static Recovery Limits as per aboratory Data Quaity Otjectives (DQOs). idenl recovery ranges stated may be walved In the event of sample malrtx interference.

* No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) Results are raquirsd to be reportad.
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ALS

Environmental

QA/QC Compliance Assessment to assist with Quality Review

‘Work Ordsr -EW2005379

Client -ROBERT RESOURCES
Contact :MR DAVE ROBERTS
Project :X ROADS CRANEBROOK
£ 2

Sampier :DAVE ROBERTS

Order number —

Fage

Laborstory
Telephone
Date Campies Receved
t35ue Date
No. of sampies receved
No. of zamples analyzed

“1ofs

- Environmanta Division NSW South Coast
0242283125

- 27-Nov-2020

- 08-Dec-2020

-7

=7

Document Set ID: 9623271

Thie report is automatically gensrated by the ALS LIMS through Intsrpretation of the ALS Quallty Controf Report and several Quality Dby ALS. This
reporting highlights any non-conformances, mmmmummmmumbmﬂmnmmmmm Many componsnts of this
report contributs to the overall DQO

for gul

Brlef method summaries and references are 3so provided to assist In traceadiity.

Summary of Outliers
Outliers : Quality Control Samples

Thiz repaet highiights cuiers fagged in the Quaity Control (QC) Report.
®  NO Method Biank value outllers occur.
*  NO Duplicate outliers occur.
® NO Laboratory Control outliers occur.
®  NO Matrix Spiks outflers occur.
®  For all regular sampie matricss, NO surrogate racovery outllers occur.

Qutliers : Analysis Holding Time Compliance

* Analysis Holding Time Outlisrs axist - piease see following pages for full detalis.
Qutliers : Frequency of Quality Control Samples

*  NO Guality Control Sampie Frequency Outilers exist.

RIGHT SOLUTIONS RIGHT PARTNER

Page :20f5
Work Order - EW2005379
Cert . ROBERT RESOURCES
Project X ROADS CRANEEROOK ALS
Outliers : is Holding Time Cc
Matrx: SOIL
Extraction / Preparsdon | Anayats |
Date axvacted | Dus fov stwction Days Dotw anatysed | Due for anarysss Days ‘
overdue overdue
— — 03-Dec-2020 | 02-Dec-2020 1

AH2-
AL
AHS -

Analysis Holding Time Compliance

If sampies are identited below 35 iaving bean analysed or extracted outside of when

This report summarizes extraction | preparazon and Snalsis Imes 3nd COMpares each Wih ALS recommended hoding Smes (referencing USEPA 2W 846, APHA, A and NEPM) bazed on te sampie container
provided. Dates anatyziz 0 rerunz. A tsting of breaches (¥ any) iz provided herein.

okl e RchRlc et fe10:, JOUS) ¥y Rectusiun & 8 SHREY WA ARERINCN, EORUIMCR, U1 |l daes WK ricn TR Nk i 2 1 eI o T T A RS
14 days, mercury 28 days & other metalz 980 cays. A
Hoidng smes for YOC ip SQlls vary according 0 analjtes of imterest  Vinyl Chioride and Streme hoiding tme i3 7days; others T4 days. A recorded breach does mot guarantee 3 breach for af VOC amaiytes and
Zhoud be vertfiad In Caze the reported braach Iz 3 fyse pozitive 2r Vinyl Chioride and Giyrene are not key anaiytes of interesticoncem.

Matrx: SOIL xw brexch; < =
Methord Sampie Dute | Exdracton / Prapandon Ansysis
‘Contaner / it Sange D) Dute axtractud | Dus v arvaction | Evakustin [ Dute armiysed | D for sniysis | Evalvaton
EADO1: pH In soll using 0.01M CaCl extract =

Bnap Look Bag (EAD0T)

3 bemsch for

tme.

04-Dec-2020 7 03-Dec-2020 7
AHI-4,
AHS -8,
AHE- 11
EADRZ: pH 135 (Solis)
Enap Look Bag (EADNZ)
AH1-1,
AH3-4,
AHZ-8,
AHS - 11

m““m

313

312

27Now-220 | 01Dec2020 | 04-Dec-2020 &
MBA
AHS -8,

AHS - 11

it
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Work Crder - Ewzcos37s
Clent - ROBERT RESOURCES
Project - X ROADS CRANEBROOK ALS

watrs: S0 Evuaton: « = Holding Eme bresch ; © = Wihin noing te.
e g I o
Do s | Dos o viomsin | Eveiniss | Do et | Gow o sy | Evaouior

o 020e02020 | 25May2021 %
‘ i l ’ - ‘ ’
[ e IR ey pe—

= ’ P ’ I
Page 4ofs
Work Order - EW2005379
clert - ROBERT RESOURCES
Project - X ROADS CRANEBROOK ALS
Quality Control Freq 'y C i

Ao s

Matr: SO Evatusgon: < = GuaRy speciation ¥ soscreaten.
Queity Corlrol Sumgie Type | Quany Control Speccaton

Laborstory Dupicates (DUP)
[Elecrical 5)

2 » 1080 000 v Ineru 202828 A a6 dancers
Cabonz eocor| 1 < 2080 000 v [nemmus:
Gations win pre-resment oocs| 1 2 sas0 0.0 7 |neumns:
P Sorpion index & F Sorton Capachy Exo2 1 7 ez $0.00 2 NEPM
IPH (1:5) EACC2 2 o R 10.00 7 NEFM 2013 B3 & AL2 QC 3tancard
[pH In 201 uzing 3 0.01M CSCL2 extract Azt 2 20 1000 10.00 v NEFM 2013 B2 & ALS GC Stancard
[ ¥ |NEPM2013B3 & ALS OC 2tandard
~ [NEPM 301383 8 ALS GC Stncard
3 s0s0 / [NEPM 201383 8 ALS GC Standard
) ~ |nNePmzciae:ALe ac atanaars
[Excrargesne | eoor| 1 | 5 | e | ew |,  |NEPM2013B3aALOGCSmnawd
Excsrgeasie Catons w prerasiment I exos| 1 | 3 | ewe | ew |, [nemm
Fage -Sofs
Work Order - Ewzoosams
clen - ROBERT RESOURCES
Project - X ROADE CRANEBROOK ALS
Brief Method Summaries
Uz EPA APHA, rouse

In house: Referencad to Rayment and Lyons 453 (mod.) of 484 (mod.) 10 g of 5oll's mixed with 5O mL of 0.01M

€3C12 and wmbied end over end for 1 hour. pH Is measured from the continuous suspension. This metod s
NEPM Schedule B(3).

um-mmwmmmutnmmm P i Getermined on soll samples 3ter 3

NEPM Schedule B(3).

In nouse: mmwmmﬂsu'nmmmn ‘Conduciny Is determined on soi s3mpies

using a 1:5 sollwater leach. NEPM Schedule B(3).

in house: 381 = =

gravels. tis test. s,

on their conerencs in water.

In nouse: mmw(mmﬁmﬁm Cations are exchanged fTom the sampie by contact with

meq'100g of

PH{TS) e

Erectrical Conductivty {1:5) E=

Emerson Aggragate Test B

| Exchangeable Cations

mmmmzmxmmmw@
In house: Referencad to Rayment & Lyons Metnod 1542, priorto
analysis. Cations y They are then

orignal soll.
| ith NEPM Schedule 5(3).
In Nouse: Referenced to Rayment & Lyons Metnod 91 & 911 Sol is oUNt 1o equilbium weth a solution of P at
known concentration. Pm.mlsmm!ﬁAﬂ&ammm.

Exchangeabie Cations win
pre-treatment

P Sorption Index & P Sorpiion Capacty Exarz

i
§§|§§§§§§

nouse: Referenced to Rayment 8 Lyons metnod 15A1. A 1M NACI exiracton by end over end tumoiing 3t a
a0 of 1:20. There Is no prefreatment for sokible salts. Extracts can be run by ICP for caions.
10gofsol 50 mL of end for 1 hour. Water solubie saits

y uspension. Samples are setied and Me water fitered off for

analysis.
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Appendix 3

‘ON-SITE WASTEWATER MANAGEMENT REPORT’

For:

1-21 CRANEBROOK ROAD, CRANEBROOK NSW 2749

Cuent Jim Siarakas
REFERENCE: REF-15-6400-A1
Dare: 14 August 2018

Emeew e gevert £¥ a0 fate | COTEREan e ok | LT RS PRy | ere e At | o won [npseery bape
Bestew, | Sewrmanr & Pmers Cowy | Sartsrs Syymee ) Dungr § Cordomror: Piwn b o Iroveeery rpse Asmm | U gre

A Syed BE (O] (Hons.) Simon Doberer BS{Env)

Civil Enginaser (U) Erwvironmental Scoentist -~ Team Leader
ENVIROTECH PTY. LTD. ENVIROTECH PTY.LTD.
Coprmcut © 2018

The informatios, Pdudng the inteledcal propey contaired in tho docement is cosSdential amd
proprietary 1o ENVIROTECH PTY. LTO. it miy be wsed only by the person, company of onganiation to
whom it & provided for the stated perposs for which i & provided. it meat not be given 10 any
Gt paticn, company of ofgenisaton withoul the seicr writhen spproval of the Disector of
ENVIROTECH PTY. LTD, ENVIROTECH PTY. (TDL reserves ol begal eights and remsedies in relation 1o

any e birgmrent of 13 rights in remgedt of coefabee tial inform st

SN
Versen Cate Author Revrmed At
A 13-Jcby-18 A5 11-July-18 50
a1 T4August-18 A5 14-Augoal 18 )
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TABLE OF CONTENTS

f
Scope of Works

LR ST TR B S

Soil Rsousz 1n
Onsme 12
Site i 13
14

INTRODUCTION
EnviroTech Pty. Ltc. haz been engazed by the dient to undertake an ‘onsite wastewster
Stucy’ at the above 2 site Bddress. This report prezents the resuks of

)

thet study.

Objecti
The odjective of the ‘onsite wastewster management sucy’ is to investigate the relevant
site, zoil, public ¥ impact on the selection, location and
design ot %5 Y .
*  Whether of not the site is scltable for n on-dite wistewaler mansgement system
®  The best practical on-siie wastewater management system for the specific site snd
propesed development.

This study has been prepered in Bccorcance with:
®  Austrabens Standerd AS1547. 20127 On-site Domestic Westewater Management™
*  Dept. Local Geverment 1998, On-site Sewaie Management for Slagie Households,
o Relevant Coundl Development Control Policies

Scope of Works
The scope of for thiz site jon inducec:
- Desitop Study: An intial imvestigation 1o collate relevant isfoemation about the site and
4 priof 1o the site

- An cn-shte By an enginesr o scentist 1o recoed land surface, te
features, ideatify potentisl dte comtraints and define the most mppropriste land spplication

aren

- Sol Aasessment: A subroil investigation by an engineer or scientist 1o record the soll peofie
and relevent 5o properties withis the land sgplcation ares 1o deterimine potentisl seil
lerétations.

- S)sten Design: An evalsation of the expecied wintewater fiowrate, site and sof Imitations
10 select, sire and position ¢ waste reatment unit snd land application system that will
provide the bet practical option.

- & Mai /6 &
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DESKTOP INFORMATION

Aggress 1-21 Cranedrook Roed, Cranebrook
Coundl Penrith
Propesed Develogment Sernice Stotion Developments
Intanged Woter Suggiy Source Town Woter
Equivalent Popuigtion
A & paopie (& bed rooms,
McDonaids Restaurant:
*  12,0000/00y
First Floor Rasidence
*  13004/Doy
. S ¥GA Supermarkets:
g * 2000/Day
Patrol Station Focilty:
* 2000/Doy
* 20004/Doy
FRainfail Station 057113- Penrith Lakes AWS
Evgporation Station 057113- PENRITH LAKES AWS

“flowrate design utifzed Burgess, Amott and Grava within Appendi 8.

SITE ASSESSMENT

This following relevant site festures were recorded and given a rating in terms of their

potental %o onzite ast The three ratings are minor
major limitation. Only thoze site festures that are ratec
23 deing & major limitation to onsite 5 are further inthe
‘Skte Azzessment Discuzsion’.
Landform Description
The ncform is descrived Dy first dividing an ares into landform elements of approximeately
40-m ciameter. A iption of these iz then provided. These ancform elements
define the bouncaries of thiz site azzessment.
A 3 X instotNi
& 3 \gprox. Siope e PMorphological TR a‘my
" rangeneyy | 5 e RS sk
Very Gently o
1 0s Fat 1
s Waxng | Divergent
Vegetation

The vegetation is cescrided by dividing the study area into vegetation elements. Each
vegetation element haz a unique set of properties.

. Structural
Eloment Growtn Form Height Closs Cover Closs R

A Grazz Low i Qozec

Existing Erosion Langform

S R State Type Eioment (5}
A Excelient Stabilzed - 3

L)
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Overiand Fliow
Run-on and run-off potential iz largety determined by slope, surface cover and zcil
infiltration rate.

Longform slement. Rur-on Run-off Soil - Woter Status
L Sow Slow Ory
Site & Scil Disturbance

The site asseszor noted the folowing cisturbance within the effiuent application envelope:

Dezaription: -

Rocky Outcrops
The site asseszor noted the folowing rocky-cutcrops within the effiuent application
w:

Setbacks

The following setoacks from the effluent apoiication ares have been propozed after
MWRGWIWMW&MMM“‘M.W
Appendix provides a recent guice on how to determine setdacks diztances bazed on site-
spedific inks identified in this site

The conctraint factors aszociated with each site feature [refer to Table R1) have deen
qualitatively aszessed uzing Table R2 and 8 zuitable setback then chozen from within the
range statec in Table RS

Site Feoture Settock Ronge | Comstrownt Foctors | Proposed Setbock
Buildingz, Property S8 P >3 m{downsiope)
Boundsries »€m (upsiope}
Groundwater Bore
2%0m HIGH i73m
(Gw104342)
The i &Hearh i i On-site Sewage Management for Single
(the ) the foliowing duffer ciztances between land
application areas and the following:
Groundwater bore (GW104342) >230-m
Due to land svailability these Duffer di are not atta The justification for the

¥ !
reduced buffer distance iz as follows:

. ¥ iz propx id 8n AWTS, This presents 3
Sgrificantly lower polition risk to adjacent groundwater dores than cther primary
oystems e ional septic tank).

® With regerds to nutrients entering the wetercourze, the lanc application ares hes
nutrient apoiication.
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* The proposed AWTS effluent has  significantty lower pathogen concentration
(measured as thermotoierant coliformz} of lezz than 30 chu/400mi when compeared
%o other primary trestment systems (e.g. conventional septic tank effluent iz in the
range of 10° - 107 chu/100mi}.

®  AVirsl Die-O¢f caicuiation with corsenvative vaiues was produced with a minimum
satbackof 1.24m.

*  The proposed effiuent area is down ziope of neighbaring bores.

Figure 1.- Indicasive landform of proposed EDA.

SOIL ASSESSMENT

The location of the borehole excavated curing the zite inspection i shown on the attached
site plan. Phyzical anc chemical soil properties were recorded on a zoil profile log (ee
attached). On each property two boreholes are performed, the first anatyzes zoil features
Ezted below, 2nd the second serves 8 confirmatory borehale. if soil properties found in the
two borehoies on zite ciffer, then both sampies are taken for analysis.

The foliowing properties were recorced for each zoil horizon:

- Horizon depth and type - Motting Colow
- Structural stability - Groundwater depth - Bedrock depth
- Texture - pH - Mosphorus Sorption
- Electrical Conductivity - Coerse Fragments
Erodability / Ercsion Hazard

Sofl erodability iz the susceptibility of the topzoil to detachment and transport of soil
particies. It iz a characteristic of the o zurface and varies with time, s0il / water status and
land use. Soil erodadiity dassification iz stated as iow, moderate or high

Erozion hazard is the suscepticiiity of an ares of Bnd to the prevailing agents of erozion. Itiz

2 function of cimate, soil erocability, vegetation cover anc topograhy.

Rafer to the site classification [Pafic Emvironmantai] report for more information cbout tha
boreholas and type of soil. See appendix C
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Salinity & Drainage
Salinity iz the concentration of water-solubie s3its contained within 3 2oil. incresces in zoil
salinity (i.e zalinisation) can ocour a3 & resutt of iTigation water raizing the level of an
aweady saline g7 5 of potent isation p irvoive
ensuring that zaits introcuiced to the soil surface are removed (by oD uptake or sudzoil
leaching) and oy enzuring the imigation area provides sdequate subsoil crainage to prevent
reizing of zaline groundwaters into root zones.

Drairage iz 3 statement describing the site and oil drainage that is likely to occur most of
the year. it is influsnced by soil permeabikity, water source, lsndform description,

The drainage of thiz zite should be adequate for the leaching of aits and ensure the
Sroundwater ievel Coez not rasch the root 2one.

Amsjor adverse effect of high zoil salinty iz the restrictive effects on plant growth.
However, for thiz zite the soil salinity levels (az indicated oy the electrical concuctivity
valuez) are low encugh that the acverse effects on plant growth will be mirimal.

Soil Asseszment Discussion

A range of s0il properties that commonly piace Emitations on on-ste wastewster
management have deen aszeszed anc ciaczified. In with the Envi

Heath < il zoil properties have to present no major
fmitations to on-site wastewater management.

ON-SITE WASTEWATER MANAGEMENT SYSTEM DESIGN
The design process 200 ones ion of the expectec wastewster flow,
site limitations and soil limitations, to select, size and position a waste treatment unit anc

Wastewater Trestment:

This report propozes uzing 8 NSW Heaith accrecited (or equivaient]

Asrated ¥ (AWTS) azit will produce & high quality effuent
iz report propozes that effluent application e vin 3 low-p rrigation syztem.

EnviroTech recommends all of the following methods of irrigation (prasented beiow a2
numbered cptionz) are suitabie for instalation on thiz site.

1 Pressure dozed adsorption bed

2. Pressure dosed sdsorption trench

Any irigation system must de inctalied within the propozed irrigation shown on the site
plan or within the ‘availebie irrigation envelope” (if an envelope iz hown on your site pian).

It Council the client inztall one particuiar method of irmigation fie. one of our
recommended options de availabie to the dient] then consultation between cient and
Council may be requirec.
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The rezuks were as follows:

Propazec Design irigation Rate (DR):
Highly Structured Cay Losm 30mmicay (Tedie M1, AS 1347:2012)

Minimum Imgstion Areas: Flowrate/DIR= 17300/30=384 m*
Site Modifications Recommended

= 2 raized land appiication ares at leact 400 mm above current natural
1or2)

ground level Lzing 8 uniform dark trown

(ol ks |

¥ring comp: organics. Fill p

f
parmeadie with a loam texture and

ion showld be even

F
- Side batter appiied shall be in the ratio of 13.
- Refer to drawing to accitional detaiing,

13

RECOMMENDATIONS

- jon of an Aerated System {AWTS) with capacity to trest
the cezign flowrate (17300 L/ & houze] to a secondary treatment standard with
disinfection. Conversion of exizting septic tanks mey de utilized within this process.

- Model, 2 i ion of the typetode
proviced by client Lpon icn with i p ez and
documentation of zeiected mode! to de attached upon submiszion with thiz report.

instalistion of 2 low-prezzure effluent imigation system. This ares shall be designated for
efMuent application ony.

- EmvirgTech recommends il of the following irTigation types are zuitable for inztakistion
on this zite:

Pressure cozed absorption beds 384m?
Pressure Dozec Adzorption Trench 384m?
- Once the client’s septic application has been app the dient shad chooze
‘whichever of the above options best uits their neecs in 5on with Coundl.

- Further site-specific imigation cetsis (for exampte, scourate sprinkler and distribution
ion with your plumber /irrigation installer.

- Each absorption system muzt De inztalied within the propezed iand spplication ares
shown on the site pian or within the i
shown on your zite plan).

Pleaze refer to Appendix T for further detailed Preszure Dozed beds and trenches
descriptions and standard drawings for guicance during construction and instadation.

T
¥ (il of v
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- The Preszure Dosed Becs shall e maintained in accordance with the attached

peration anc Msi icsines" {sppendic .

15
Lvmmons
mmmmmmwmmmammuuue&csgmm
prn,eacmrmmmer pose[z) ied in the report. it De uzed for other
muw-mnmwmmmwsummwmmmm
and purpoze s stated a0ove, express written conzent of Envirotech, does
mmanmnzmmmmwmmmmymum
In prepering thiz report Envil elied upon il ythe
m-rﬂummmmmnmwmmﬁm«m:&
mmwmnm samping onsugmm..ammmynom

umwmumummeMmemmmmman
it be conzidered that these findings reprezent the actual state of the Site at all
Mmmmmmmumwnmﬂewpmmmumu
8 rezult of anthropogenic influences. Such changes mey Ocour after Emdrotech’s field testing
has deen compieted.
Envirotech's sdvice is bazed upon the h during this i igation. The
mmmemwwm@-nnmmwumwm
in ground ing locations. The advice may 810 de imited
mm-wqmmmwmwy
Should any site g that vary Zignificantly from
thoze outinec i iz report, Envir shouid be acvised and a pisn
mﬁqmmmmnmnmwmﬁm
Thiz report muzt De read in conjunction with all of the attached notes and zhould e keptin
mmmmumwmuwmmmxum
2 for interp -‘b{msum:s:meyueswpumby
an exp interpretation, outcome or 7on given in thiz report.
This report, or zections from this report, should not Dz used 22 part of 2 specification fora
project. without revie'w and agreement Dy Envirotech. Thiz is Decause this report has been
written as advice and cpinion rather thet instructions for construction.

QpOo 0335 Releace Date: 13/03/2018
AWTS & Imigation Approved By: Daniel Mathew
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Appendix 4

n Al

Document Set ID: 9623271

D —
12337/1-A8
Uneds Service

B

Mmmm
PIYLTD
Job No: 123371 A 54 203 041 00
Our Ref: 12237/1-A8
21 October 2010
Service Staion Developments
P O Box 355
PENRITH Naw 2751
Attentoes MeJ 2qre
Dear 2ir

re: United Service Station
Londonderry Road, Cranebrook

This report provides the resuls of 3 geotechnicdl Investigation at the above localion. The work was
camied out as per emails dated & and 21 September 2010.

mmmmmmnmmmmumammm.
It I= 3is0 understood that the system should for loading of
Theretore, ammmmmummw

. To ascertan whether the proposed site is sulable for on-sRke effiuent trestment and disposy
systems.

. To provide geotechnical recommendations for design of on-site effusnt tresiment and disposy
systems, If appropriate.

wmm % uwmamtitmmmumwmw
iy, patches of

Referance to the (1:100,00C) Penrith Landscape map incicates that the site bejongs to the Berkshire Park
Group, which iz characterised Dy dissected, gently undulatng low rizes on Tertiary termaces of the
mmmmmm Zols In thiz andscape comprize clay and clayey sands, with
ironstone nodules and siicrete and impermeatie subzoils, which are suscepttie to guly, sheet and il
erozion and wateriogoing.

Field Work

Fleid work for wa on 14 and 27 September 2010 and conzisted of
the folcwing:

. Awalk over survey of the site to assess existing surface conditions.

. nurnqunemmmamwmmam The borsholes were terminated
a about 2.5m on bedrock. The approximate borehole iocations are Indicaled on the a=ached
Drawing No 12337/1-1. The borehcle gz are 3iso attached.

. Three {3) Dynamic Cone Penetration (DCF) tezts were conducted adiacent to driled borehoies to
232233 strength characterizics of sub-zurface sols. These results are shown on the borehole logs.

*  Recovery of representaive soll samples for visual a3sessment and I3doratory testng.
. Measuring depths to groundwater ievel of zeepage In test pis, where encountered.

Pace, Perih MW 2750 PO Box S50, Pervih ASW 2780
rm(m‘mm Pacsinde (02) 4722 P77
emat MoQgmotedi o W getachcom

(3 EOTECENIQUE
PTYLTD
2

Susion, Londonderry Rosd, Cranetvook

. ‘Conducting fieid permeabiity testng n three of
nmmuumwwusmwmamm ﬂ!el:ﬂmemvd
Prncipaly inveives the folowing (Reference 1ic

o Driling 3 borehcie of known diameter and depth (sbout 0.5m) uzing 3 hand auger.

o Saturstng e sub-surfsce solz in the vichity of the borehoie by repeatedy refiiing the borehcie
With water ungi 3 constant rate of water ievel drawdown was achieved.

©  Fling the borehole wi water and measuring the drop In water level over 3 pericd of time.

o Analysing mexsurements in water level rawdown for known borehoie dimenzicn, 10 estmate
permeadily of 5083 In the vicinty of the dorehole.

Fleid work was supervised by 8 Fleld Engineer from this company, responsiie for nominating borenole

locations, sampiing, testing and preparation of borehole iogs.

Site Conditions

A wastewater rexment and disposal system wil be constructed on the westem side of the United

Service Station, Londondemy Road, Cranebrock. The ground surface across 3t the site I generaily Sat
and grass covered.

materials In the tree are detalied n e attached borehole ogs and
summarized beiow in Tabie 1.
TABLE 1
Topsol (Faim) | Matueal Soils (m) | Bedrock (s
1 25 00-12 12-25 =25
2 25 00-03 03-26 =2r
3 25 00-01 01-26 =25

In genersi, materials Inthe are a2 folows:
Topeail Sandy Eity Clay, low plasticRy, dark brown, traces of roots and ronstone:
Fil Sity Clay, medium o high plastcty, yelliowbrown, with inclusions of sisone and
rounded ronztone

Sity Clay, fow plasticly, cark brown, with ndusion of rounded ironstone
Natural 2olic  Sandy Clayey SRt, low plastichy, dark brown, yelow, With Inchusion of roundad ronstone
(RSl & gy ciwy migh piasticty, yeliow brosn, Frace of rcaztone

DCF tests gansraly alcated the il 1o be variably COMPacted and the ratural solis o be ST 10 very 2o
In consistency.

Groundwater or zeepage was not encountered within the drilied depth of the borsholes. It shoud be

noted that n the jevel of might cocur cue to variations i rainfal andicr other
fackors.

Service. Cwwicpmaces

2A31.10.2060
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Permeability Testing
Estmates of 301 permenabiity based on fieid tests are presented beiow in Tabie 2.
TABLE 2
BH Permeatidity Pormeabitity
jove),
1 20x10° 00173
2 36x107 0.0250
3 43x10 00338
The sbove values are consistent e e type of mateny encountersd In the arfied boreroies
Laboratory Testing
zol zampies from the were tested 10 3zzess chemicy properties.

The sampies for chemical tezts were colieciad from difierent types of zolis encountened 3cross e ite.
Tests were cammied out In the NATA accredied laboratory of 2GS Australia Pty Lid, in accordance with
reievant Detaled test rezuts are attached and summares are
prezented in Table 3.

TABLE 3

Phosphoows | cagon Exchange
EBH | Depthm) | EC{dSim) [ pH | Absorption (=g P
scrped high

Copacky (meq¥) | Percentage (%)
00-05 025 91 ] 30

4

3

1 280
2 06-310 031 77 720 55
3 i0-15 034 (33 ) §i]

Scope of Geotechnical Investigation

The scope of the present nvestigation was aimed 3¢ aszeszing the zultablity of the site for ca-site
dizposal of treated wastewater 3nd estimating the diZD0sy area required. This Nvoived the folowing:
Analysis of site and soll conditons

Estmating sSuent loxd

Analysis of climatic conditons

'Water and nutrient balsnce caiculstion

s e

m-us.lw
and Health 2) provide site u\d 20 aszessment
mhmﬂemdwsymsmm absorption. The she features
reievart for Zite aszeszmant 3nd azzeszed ImEMons pozed by each festure In e site are prazentsd
InTabie 4.
TARLE 4
Assessod
Sie Foatures Assessed Conditions Limitation for m
Toawe, above 11020 your 2 - ;
Floog Potental So5d - Minor 1 Major Minor to Majer
Mt Mirot
[ Mirot
Werer Wior ]
Wiy wiror
TR Woor |
Vosern Vs
NNl Winor
Servicn Devalopmecsr
SA31.30.2668
(GEOTECENIQUE
PTYLTD

4

i
12337/3-A8
United Service Sttion, Londderry Roed, Cranebrook

The zoll features reievant for sof 3zsessment and assessed ImRations imposed by each zoil feature are

presented in Table 5.
TABLE 5
Assessed Umitatoo Assessed Limitaticn
Sol Features. Assessed Conditions.
= Sor upeon L e
Decth 1o bedrod 25m Minor Niney
% gounwater >2m Vo o
1 L oy o —
Coarse Pagrants Abos 010% Vo e
S cerat Ao 17 S Winor Mier
[l (X=X Wnor o
s s Ve i
S enime 2oy 2.40% Madeate Winer 1o Moseratn
Ty Capaoay 9515 0megss Wiror 4o Moderate Minex to Moderte
[ Froshons soicn T ool L3

Information presented in Tabies 4 and S Indicates the foliowing:

. Site features listed In Tabie & are uniXely to impoze major iimitations for on-site disposal of efuent
Dy both imigation and abzomption sysems, provided areas in the viciny of dranage iines or creeks
and flood plains (area beiow 1in 100 years flood jevel) are avoided.

¢ Depins 1o bedrock and groundwater level are unikely to impoze major ImEatons for on-site
czpozdl of euent by B Imigation and absorplon systems.

. mmumnmdcmmmm are unikely 1 Impose major
Imitations for on-ziie dizpoza of effusnt by both Frigation and abzomtion systems.

. Clayey zolls acrozz the i are azzessed 1o have low permeabiify and are generaly pocrly
draned. However syucturdl defects ke shrnkage Odcks might resut in reiatvely high
parmeabiity ocaly.

¢ Chamical peoperties of ol Isted n Table 5 do not impoze major ImEstons for both imigasion and
abzomtion systems.

In summacy, ste and sof features dzted In Tabies 4 and S do not mpose major imitations for on-site.
efMuent dispcsa by both imgation and absomtion sysiems, provided the disposy areas are above the 1
In 100 years ficod level.

It should be noted that the sRe zhould have 3 zultable effuent dsposal ares of adequate size 3%er
aliowing for adequate buffer distances. Recommended buffer distances for dzposal areas, fom zite
features such 35 boundaries, waterbodies, bulidings, efc., are provided in Reference 2 and reproduced in

Tabie 6.
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TABLE €
Recommended Buffer
Disposal System Foature. ‘Distence 0m)
Femmanenl sUace WSS, (8G Thers, SEOANE, W6t o%| 300
Al Land Domestic grourdwater wall 250
Zeters Other waters (.. farm dama, i-nl-“—rvq-.u-nqc o
chert I!l.--,-—, L]
Wﬂmmmwu a
Surtace Sgray Owelngs L1
Imigation
Patts and waowiys 3
Swiririrg poos 8
Surtece Drp o Up-gradent of swimmng poos, repety boundaies, =
Tricke migatian rhveways and bukSngs
ad St fae Dowigradant o swirming poos. oundaries 5
Inigation arveways ad
Climatic Cenditions
Ammmmwmmmmwumumm
“Syaney Cimatic Survey 19917 3], megian (S0 monttyy rainfal and
evaporation. As cimatic dats iz not Svaliabie for Cranebrook, mclmmhum
saton are. n Tabe 7.
TABLE 7
Month Median Rainfal Evapoation
[__] (. .
eruary 73 &5
Feban & TE
Mardh [ 48
At (3 e
F] 22
_E il T8
[y g =z
T = 5T
Sectentar = ¥
Ootober < 53
et & &1
Cecernbet = 78

On sive EMuent {Wastewater | Treatment and Disposal Alternatives
The cptions svalabie for treatment and d'Sposy of GOMESSC wastewater'eMuent are 35 folows:
. 2eptic tank and 0ZAMPLON EVIRCIINIpIEcn Tench
*  Septic tank and Amended Sol Mouid (Ecomay type) System
wwmmm-—:mm
wet o dry bpe french andior Surther treatment for grey water

AL 203088

ll_tl!nﬂm vmmm-swum-mu-m-ﬂm

Alowance 5 made in e design of such Sysems for niemal storage of efMuent. wih potential discharge
of Femed effuent durng periods of wet weather, 1o be taken up In the soils adacent fo the mound.
hat sadtional B Due 1o the

System. Specifcators ang
should be provided by the supplier of the system.
If you Rawe afy questions, piease dc not hesitale 1o cortact the undersigned.

‘Yours tathfully
GEQTECHNIQUE PTY LTD

ZALDOIN ASVED

Senlor Geotechnical Engineer

tactnd Orwwerg Ko 12X37/1-1 Barabuie Locaten
cecmhom
Eapimmiary
Lasormcry Tan fmis

'
2 ErnaronTerd wnd Haate Protacion Guselnes Ot e e Marsperett S b Srgie S ek
1 Uamoroegy Musesten

Zanior Statice Cavalopmanss
271402800
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