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1. Purpose and Scope

1.1 Purpose and Scope

This report has been prepared for Precise Planning Pty Ltd on behalf of Alimaco Pty Ltd to assess the
site constraints, limitations and opportunities for the implementation of Water Sensitive Urban Design
(WSUD) measures to the planning proposal at 515 Crookwell Road, Kingsdale, NSW. This report will
assess the following components that effect the overall WSUD strategy:

e Onsite wastewater management
e Stormwater quality management

The site is located inside of the WaterNSW Catchment Area and this assessment has been prepared in
accordance with the standards and guidelines listed in the references on page 2 of this report.

Onsite wastewater management analysis will be undertaken in accordance with relevant local, state,
and federal standards and guidelines (listed in the references), to achieve a nutrient and water balance
to enable a neutral or beneficial (NorBE) water quality outcome.

Stormwater quality analysis will be undertaken in accordance with WaterNSW guidelines to achieve a
NorBE water quality outcome using the Model for Urban Stormwater Improvement Conceptualisation
(MUSIC) software.

A detailed site investigation was carried out on Tuesday the 6™ October 2021 by John Weil, a suitably
qualified and experience civil engineer.

i 73]
\DP11006633.

}

Figure 1: Site Location - NSW Imagery (SIX Maps)
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2. Project Overview

2.1 The Site

The site is located on Lot 103 & 104 DP 1007433 at 515 Crookwell Road, Kingsdale, NSW and is within
the Goulburn Mulwaree Council and the WaterNSW catchment area. Access to the site is via an
unpaved driveway from Crookwell Road leading to a dwelling and associated sheds and grain storage
silos in the centre along the eastern boundary.

Lot 103 DP 1007433 has an approximate area of 90.97ha and lot 104 74.19ha. The developable land
area of the site only (figure 3) is being assessed for this report, which is 54.68ha. This area is
being considered due to the catchment bypassing nearby Sooley Dam to the west and flowing
directly towards the Wollondilly River, downstream of the dam. The area is generally undulating
and dips at approximately 6-7% falling from the northern extent at approximately RL 685 to RL 670
approximately 760m to the south.

The property has a driveway leading from Crookwell Road on the eastern boundary to the main
dwelling and extended driveways leading to multiple large rural storage sheds and silos west and north
of the dwelling. Further north, a gravel road leads to additional rural sheds and fenced stock yards.
The remainder of the property is divided and fenced paddocks for different purposes, including for
sheep grazing and cropping. A paddock to the south of the dwelling contains a bore (ID: GW050231).

The remainder of the rural property is divided and fenced into paddocks used for multiple purposes
including sheep grazing and cropping. The site is zoned as RU6 Transition C3 Environmental
Management under the Goulburn Mulwaree Local Environmental Plan (2009).

Property Address 515 Crookwell Road, Kingsdale, NSW
Title Id Lot 103 & 104 DP 1007433
Ownership Alicamo Pty Ltd

Local Government Area | Goulburn Mulwaree

Current use Rural

Land Zoning C3 Environmental Management
Proposed use Large Lot Rural Residential

Council Goulburn Mulwaree Council

Surrounding land use is rural farmland (stock & cropping), with Goulburn residential township located
to the southeast 5km. Sooley Dam is located west of the site 1.05km from the western boundary.

2.2 Proposed Development

The site at 515 Crookwell Road, Kingsdale is a planning proposal to change the zoning to enable the
development of approximately 23 large rural residential allotments with a minimum lot size of 2ha.
The conceptual layout for this planning proposal is shown in figure 4.
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Figure 4: Conceptual Layout

2.3 General Geology

The 1:100,000 geology sheet for Goulburn indicates that the site is underlain by feldspar-lithic quartz
sandstone with minor interbeded siltstone and mudstone of the Mount Fairy Group with
Bishopthorpe suite dolerite formed in the Siluro-devonian.

2.4 Surface Topography
The area is generally undulating and dips at approximapagetely 6-7% falling from the northern extent
at approximately RL 685 to RL 670 approximately 760m to the south.

2.4 Rainfall Data, Surface Hydrology & Sub-Surface Hydrogeology
Rainfall on the site area considered to be developed will naturally follow the slope of the site and drain
to the south, towards the Wollondilly River.

As the site is within the WaterNSW Catchment area, data has been drawn from the WaterNSW
catchment weather stations, with the site being located within Zone 3 for evaporation & Goulburn
TAFE for rainfall, as shown in Table 1 below (reference figure 2.1 table 2.1 and 2.2 in the document
Designing and Installing On-Site Wastewater Systems v.2 by WaterNSW dated Nov 2019).

Month Mean Monthly Median Monthly Class | Rainfall — Evaporation
Rainfall (mm) A Pan Evaporation (mm)
(mm)
January 61.9 187 -125.1
February 60.7 145 -84.3
March 55.6 124 -68.4
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April 44 79 -35.0
May 40.7 51 -10.3
June 53.1 34 19.1
July 40.8 39 1.8
August 52.5 61 -8.5
September 48 88 -40.0
October 52.5 123 -70.5
November 62.6 146 -83.4
December 62.8 185 -122.5
Annual 635.2 1262 -626.8

Table 2: Rainfall Data: WaterNSW Weather Station Data: Goulburn TAFE / Zone 3

The rainfall data used to undertake the required modelling, analysis and design has been drawn from
the ARR Data Hub and BoM using Australian Rainfall and Runoff 2019 (ARR19). The data drawn from
the nearest point to the subject site was a Latitude 34.7479 South and Longitude 149.7375 East.

Requested coordinate Latitude: -34 7479 Longitude- 1497277
Nearest grid cell Latitude: 34.7375 (5) Longitude: 1497375 (E}

IFD Design Rainfall Depth (mm) Issued: 02 March 2022

Rainfall depth in millimetres for Durations, Exceedance per Year (EY], and Annual Exceedance Probabalities (AEP)

Depth

{mm} *AEP . Annual Exceedance Probability

**EY - Exceedance per Year
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Figure 5: IFD Design Rainfall Intensity Data: Latitude 34.7375 South and Longitude 149.7375 East
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Hydrogeology Map of Australia: Commonwealth of Australia (Geoscience Australia) describes aquifers
on and around the site as porous with extensive aquifers of low to moderate productivity. It is
expected that a seasonal perched groundwater table will exist on the site at the interface between
the soil and the underlying bedrock. If present, the groundwater would typically follow the topography
of the Site and drain towards the south as per the surface water runoff.

2.5 Groundwater

There are two bores located on the site. GW035919 in the north-western section of site and was
drilled to 23.50m for domestic stock purposes. GW050231 is located near the eastern boundary of the
site. This water-bore is for domestic stock purposes also and was drilled to 38m depth on 1° February
1980. There are four bores off site that are within a 500m vicinity. GW110284 to the north, GW049127
and, GW043667 to the east and GW049788 to the south (Figure 6).

Figure 6: Groundwater Bore Locations (MinView).

2.6 Site Study Area Catchment Analysis

As part of the initial strategy for this planning proposal, Goulburn Mulwaree Council released an Urban
and Fringe Housing Strategy document dated 28" July 2020 and adopted on the 21 July 2020
(Resolution 2020/261). As part of Alimaco’s submission to this document, a preliminary catchment
analysis undertaken to determine the extent of the site that naturally drains away from the Lake
Sooley catchment. The outcome of this analysis can be seen in figure 3, which is also consistent with
the SIX Maps topographical output shown in figure 2.

Subsequent advice from WaterNSW dated 9™ August 2021 (ref. no. DOC2021/0690662), expressed
concerns that “based on our drainage mapping and the SLWCA, part of the area identified by
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BlueWater Catchment Analysis Report as drainage away from Lake Sooley actually appears to drain
northwards towards Bumana Creek and then into Lake Sooley”.

The SLWCA referred to above is shown in figure 7 below. Based on detailed catchment analysis,
undertaken using detailed site survey, LiDAR and satellite generated terrain models, as well as detailed
site inspections, there is an error relating to this document’s mapped watercourse flow analysis, which
has been visually shown in figures 8 and 9.

Residential Lots: 4000sqm to 2Ha |
515 Crookwell Rd Kingsdale

Risk

Plew [ ] susjectsite

[ | Moderate [T 515 Crookwel R
[ ] vign

[ Extreme Metres

Figure 7: SLWCA Provided by WaterNSW
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| The watercourse flow path shown

here is incorrect, it flows south via an
existing farm dam due to a ridgeline
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3. Onsite Wastewater Management

3.1 Overview

The site is to be assessed for its suitability to implement onsite wastewater management treatment
systems and disposal methods for the proposed large lot rezoning, noting that the site is within the
WaterNSW catchment area. The specific standards and guidelines for this assessment are:

e AS/NZS 1547:2012 - On-site Domestic Wastewater Management

e WaterNSW (2019) Designing and Installing On-Site Wastewater Systems. A Sydney
Catchment Authority Current Recommended Practice.

e Environment & Health Protection Guidelines: On-site Sewage Management for Single
Households (1998)

3.2 Site Assessment

The table below, in accordance with Environment & Health Protection Guidelines: On-site Sewage
Management for Single Households (1998) table 4, outlines the site assessment ratings for the

suitability of this stie for onsite wastewater management:

Feature Capable Marginal Unsuitable Site
(minor limitation) (moderate limitation) (major limitation)
Flood Potential
EMA Above 1in 20 - - Capable
year flood level
Treatment System Above 1in 100 - - Capable
year flood level
Exposure High sun and Moderate sun Low sun and wind Capable
wind exposure and wind exposure
exposure
Slope (%)
Surface irrigation 0-6 6-12 >12 Capable
Sub-surface irrigation 0-10 10-20 >20 Capable
Absorption system 0-10 10-20 >20 Capable
Landform Hill crest, convex Concave side Drainage plains and Capable
side slope, plains slopes and incised channels
footslopes
Run-on and upslope None — low Moderate High — diversion Capable
seepage not practical
Erosion potential No sign of erosion - Signs of erosion Capable
Site drainage No sign of surface - Signs of surface Capable
Groundwater dampness dampness
Fill No fill Fill present - Capable
Buffer distance See relevant LGA See relevant See relevant LGA & Capable
& Authority LGA & Authority Authority tables
tables tables
Land area See relevant LGA See relevant See relevant LGA & Capable
& Authority LGA & Authority Authority tables
tables tables
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Rocks and rock

outcrops (% of land <10% 10-20% >20% Capable
surface)
Geology / Regolith - - Major geological
discontinuities, Capable

fractured or highly
porous regolith

Table 3: Site Assessment Criteria

Based on the above site assessment criteria in table 3, there are no significant limitation to the site
conditions for application of an onsite wastewater management system. Noting the following specific
comments in relation to the site:

e EMAs to each lot should be sighted in areas where the slope is between 0-10%, noting there
is an isolated steep zone of >20% in the south-eastern corner of the site, parallel to Crookwell
Rd, see the shaded area in figure 4

e Buffer distances for EMAs to each lot need to comply with the requirements set out in
WaterNSW (2019) Designing and Installing On-Site Wastewater Systems. A Sydney
Catchment Authority Current Recommended Practice table 2.6 & Environment & Health
Protection Guidelines: On-site Sewage Management for Single Households (1998) table 5

o 40m buffer from intermittent watercourses and dams as shown in figure 4.

o It should be noted that the mapped watercourses shown in figure 2 and 4 of this
report have been inspected and confirmed as intermittent with no defined bed or
banks.

e The soil depth to the site is generally >1m to enable effective disposal of effluent via
subsurface methods, with only very minor localised areas having less soil depth.

e No permanent or perched groundwater was encountered within 3m of the surface during site
investigations.

3.3 Soil Assessment

Soil permeability is calculated in accordance with AS/NZS 1547:2012 Table 5.1 with indicative
permeability rates aligned to the soil category, texture and structure. The design irrigation/loading
rate (DIR/DLR) is determined from AS/NZS 1547:2012 Table 5.2 (figure 10 below).

TABLE 5.2
SOIL CATEGORIES AND RECOMMENDED DESIGN IRRIGATION/LOADING RATES (DIR/DLR) FOR LAND-APPLICATION SYSTEMS

Design irrigation/loading rate (DIR/DLR) (mm/day)

o o N Incieative Trenches and beds (see Table L1) eta/eTs | Dripand
Category texture Primary treated effluent | Secondary | Pedsand | spray
(Kea) (M/d) treated trenches | irrigation

effluent (Table L1) | (Table M1)

LPED Mounds
irrigation | (basal area)
(Table M1) | (Table N1y

Conservative| Maximum
rate rate

1 Gravels and | ot ctureless (massive) ~30 (see Note 3

32
'sands

(see Note 1 of Table L1 for DLR values) 5 of Table M1)
>3.0 (see Note 2

R Sandy WeaKly structured of Table M1) B 2
loams massive 12-30 P . = (see Note 4
of Table L)
High?
moderate structured 15-30 = = 0 4 2
N Loams Weakly structured or (eee Note | 38
Y 05-15 0 15 30 of Table M1) 1
massive
High’
moderate structured | 2712 ° = 0 = as .
a Clay loams WeaKly structured 012-05 6 10 20 8 (see Note 1 3 8
of Table M1)
B (see Note
Massive 006-012 4 5 10 5 B,
Strongly structured | 0.2-0.5 5 8 12 8 8
3 25
5 Lightclays | Mederately structured | 0.06-012 5 10 {seeNote 1 | (see Note 4
of Table MT) | of Table M1)
WeaKly structured or
<008 8 5
massive

(see Notes 2, (see Note
3,and5 to Table N1)

d 2
 Table L1
Moderately structured <0.06 (see Notes 2 and 3 of Table L1) OFTRBIELT) | e ote 2

of Table M1)

Strongly structured 0.06-05

WMedium to heavy
clays

(see Note 3
of Table M1)

Weakly structured or
massive

Figure 10: Soil Categories
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From the field work conducted, testing (see appendix A) and analysis of the borehole logs (see
appendix B) the indicative permeability and design irrigation/loading rates (DIR/DLR) were determined
as follows in Table 4 and 5.

Soil Zone Soil Soil Texture Structure Indicative Design
Category Permeability Irrigation Rate
(Ksat) (m/day) (mm/day)
Topsoil (0-0.3m) 3b Silty loams Weak 0.5-1.5 4.0
Subsoil (0.3-1.0m) 5b Light clays Mod 0.05-0.12 3.0

Table 4: Design Irrigation Rate

Soil Zone Soil Soil Texture Structure Indicative Design Loading
Category Permeability | Rate (mm/day)
(Ksat) (m/day) (Secondary Effluent)
Topsoil (0-0.3m) 3b Silty loams Weak 0.5-1.5 30
Subsoil (0.3-1.0m) 5b Light clays Mod 0.05-0.12 10

Table 5: Design Loading Rate

From the samples taken from the test pits, alkalinity and electrical conductivity tests were undertaken
to determine any chemical constraints to onsite wastewater disposal. The dispersivity of the site soils
were determined by undertaking the Modified Emerson Aggregate Test in accordance with AS/NZS
1547:2012 Appendix E7. Summary of results can be found in table 6.

515 Crookwell Road, Kingsdale, NSW
— Exchangeable Cations (meq,/100g) ;E_. =
= b i
= [ @
£ £ c = =
— g
€| & | 3 5 5123
Sample Depth oH EC %. o s g o 3 £ .g_
Number (m) (ps/cm) = H o @ w T = @ g =
a = v = e} ] = v w
=] = m m £ ™ ™ e m w ]
w Fn a a4 = a E a = a = =
= | = P | pg | P P |5z P|s| Ep
g0 2 | 2 |25|2F| 2|83 2|2 83
Z 3 = 23| 28 g Boal 2 | 2 ¥
= o= i} Wb | 4o pri U it Il =t
LOR - 0.1 1 1 250 0.1 0.1 0.1 0.1 0.1 0.1 10 250
Limits - - 4000 - - - = - 0-5 >13 - - =800
BHO01/1 0.1 5.1 27.0 - - 3.9 2.1 04 <0.1 6.6 1.1 - -
BHO01/2 0.5 6.8 41.0 - - 7.2 14.9 0.3 0.6 23.0 2.4 - -
BHO01/3 1.0 7.9 87.0 - - - - - - - - - -
BH0O02/1 0.1 6.1 30.0 - - 2.5 3.0 0.6 <0.1 5.8 0.2 - -
BHDD2/2 0.5 7.2 31.0 - - 11.3 14.0 0.3 0.4 26.0 1.6 - -
BHOB1/1 0.1 6.4 27.0 - - 11.9 11.8 0.2 0.6 24.4 2.3 - -
BHOB1/2 0.5 8.6 37.0 17 - 5.1 13.8 0.2 2.3 25.3 9.2 <10 1250
BHOB1/3 0.8 5.1 313.0 - - 7.1 14.8 <0.2 2.9 25.0 11.6 - -
BHOC1/1 0.1 6.9 27.0 - - 1.2 0.8 0.5 <0.1 3.1 0.2 - -
BHOC1/2 0.5 7.6 60.0 11.5 - 1.8 19 20 <0.2 5.7 <0.2 | 20.0 1710
BHOC1/3 0.8 7.3 102.0 - - - - - - - - - -
BHOD1,/1 0.1 6.2 22.0 - - 5.0 4.2 0.1 0.2 13.6 1.3 - -
BHOD1,/2 0.5 7.6 45.0 15.3 - 7.1 12.3 0.2 0.7 204 3.5 10.0 1780
BHOEL/1 0.1 6.4 16.0 - - 2.1 0.2 <0.1 <0.1 2.5 2.9 - -
BHOE1/2 0.5 5.8 46.0 12.4 - 2.2 4.3 0.1 0.6 7.2 8.1 50.0 1370
BHOEL/3 0.8 6.8 111.0 - - - - - - - - - -
BHOF1/1 0.1 6.2 16.0 - - 3.1 0.4 <0.1 <0.1 3.6 1.3 - -
BHOF1/2 0.5 6.5 48.0 16.1 - 5.3 5.8 0.2 0.3 11.7 2.8 | 40.0 -
BHOG1/1 0.1 5.3 18.0 - - 2.2 0.3 <0.1 <0.1 2.7 2.1 - -
BHOG1,2 0.5 6.4 20.0 5.4 - 3.2 1.6 0.1 <0.1 5.0 1.5 10.0 -
EC- Electrical Conductivity TEE Tota! Soluble Saits

Table 6: Tabulated NATA Laboratory Results
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The table below, in accordance with Environment & Health Protection Guidelines: On-site Sewage
Management for Single Households (1998) table 6, outlines the soil assessment ratings for the
suitability of this stie for onsite wastewater management:

Feature Capable Marginal Unsuitable Subject Site
(minor (moderate (major
limitation) limitation) limitation)
Depth to bedrock

Surf/Sub-Surf Irrigation >1.0 0.5-1.0 <0.5 >1.5 (Capable)

Absorption Systems >1.5 1.0-15 <1.0 >1.5 (Capable)
Depth to water-table
Surf/Sub-Surf Irrigation >1.0 0.5-1.0 <0.5 >1.0m (Capable)

Absorption Systems >1.5 1.0-15 <1.0 >1.5m (Capable)

Soil permeability category
(AS/NZS1547)

Surf/Sub-surf Irrigation 2b,3 &4 2a &5 1&6 Cat 5b (Marginal)

Absorption Systems 3&4 - 1,2,5&6 Cat5b (Unsuitable)
Course fragments (%) 0-20 20-40 >40 0-20% (Capable)

Bulk density (g/cm?3)

Sandy loam <1.8 - >1.8
Loam & clay loam <1.6 - >1.6 Cat 5b (Capable)
Clay <1.4 - >1.4
pH >6.0 4.5-6.0 - (Capable)

Electrical Conductivity <4 4-8 >8 (Capable)

(dS/m) (1ds/m = 1000uS/cm)
SOdICity (Exchangeable Sodium Percent)

Surf/Sub-Surf Irrigation 0-5 5-10 >10 (Capable)
(0-0.4m)
Absorption Systems (0-1.2m) 0-5 5-10 >10 (Unsuitable)

Cation Exchange capacity
(cmol*/kg) _ (meq/100g)

Surf/Sub-Surf Irrigation >15 5-15 <5 (Capable -
(0-0.4m) Marginal)

Phosphorus sorption (kg/ha)

Surf/Sub-Surf Irrigation >6000 2000-6000 <2000 >6000 kg/ha based
0-1m on0.5m @
1500kg/m?
(Capable)

Modified Emerson
Aggregate Test Class 1 Class 2 Class3 &4 Class 1 (Capable)
(dispersiveness)

Table 7: Soil Assessment Criteria
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Based on the above soil assessment criteria in table 7, the most suitable onsite wastewater
management system for each individual lot would be a Department of Health approved Aerated
Wastewater Treatment System (AWTS) and to treat draining secondary effluent (using a pressure
dosing system) to a drip irrigation subsurface disposal system with a good quality topsoil depth of
100-150mm.

3.4 Effluent Loading

The site currently has a 4-bedroom dwelling. The calculations are to be based on the WaterNSW (2019)
Designing and Installing On-Site Wastewater Systems. A Sydney Catchment Authority Current
Recommended Practice table 2.3, for 4 or more potential bedrooms of 900L/d can be applied for a
non-reticulated water supply source, noting that this represents the peak loading.

Design wastewater

leading for each potential Reticulated [/ bore water Tank water
bedrecom

1-2 potential bedrooms 400L/d 400L/d

3 potential bedrooms 200L/d &00L/d

4 potential bedrooms 1.200L/d 800L/d

More than 4 potential
bedrooms

1,200L/d plus 150L for
each additional bedroom

800L/d plus 100L/d for
each additional bedroom

Source: WaterNSW, 2015, Note: WaterNSW adopts a conservative approach for
wastewater design calculations. Water saving fixtures should be stfandard in all new
dwellings.

Figure 11: WaterNSW (2019) Designing and Installing On-Site Wastewater Systems. A Sydney
Catchment Authority Current Recommended Practice table 2.3

It is recommended that standard water reduction fixtures and low flow devices such as dual six or
three litre flush toilets, water saving shower heads and taps need to be adopted.

3.5 Treatment System

Through a series of treatment and disinfection processes, the wastewater is transformed into a non-
potable secondary effluent that can be applied to a designated EMA with subsurface drip irrigation.
The system will provide clarification, aeration, biological treatment, and disinfection (chlorination
and/or UV treatment). The final wastewater nutrient levels for the AWTS are Total Nitrogen 20-
50mg/L and Total Phosphorus of 12-18 mg/L.

The optimal location for the AWTS and if required wet weather storage tanks will need to be finalised
to complement the reticulated sewer network, development site layout and EMA extents.

Of particular note:

e System must be installed in accordance with
o AS/NZS 1547:2012
o WaterNSW (2019) Designing and Installing On-Site Wastewater Systems. A Sydney
Catchment Authority Current Recommended Practice.
o Manufactures design and specifications
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e The AWTS must be at least 3m from any building, 6m from in-ground pools and potable water
tanks and 40m from intermittent watercourse.

e A power and communications supply will be required.

o The design of the AWTS must consider possible intermittent inflows and variable inflow
quality based on the development use.
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Figure 12: Typical Schematic of an AWTS

3.6 Disposal Method

The disposal method best suited to this site is an EMA of 445m? sub-surface irrigation using drip lines.
Alternatively, a smaller EMA of 411m? is possible although would require wet weather storage of 2kL
to be installed.

The EMA is to be designed at the detailed design stage but must include:

e Shallow sub-surface irrigation via pressure compensating irrigation drip lines that evenly
distribute effluent over the entire irrigation area, generally in up to a maximum of 400m?
zones.

e Irrigation area to be designed, constructed and maintained in accordance with AS/NZS
1547:2012.

e Irrigation area to have a minimum topsoil thickness of 300mm.

o Distribution pipes should be minimum of 300mm underground (25mm uPVC or HDPE).

e Sub-surface drip lines (typically 16mm) at approximately 600mm spacing at 100-150mm deep.

e EMA and the treatment system (AWTS) must be outside of all the buffer areas indicated in
section 3.2.

e EMA to be delineated by fencing or plant shrubs to prevent access via vehicles, livestock,
domestic animals, and unauthorised humans.

e Signage in accordance with AS1319 indicating that the area is being irrigated with treated
effluent are to be erected.
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A typical example of a sub-surface irrigation system being installed can be seen in figure 13. See
attached to this document Disposal System Standard Drawings at Appendix D

Figure 13: Typical Sub-Surface Irrigation System

3.7 Water & Nutrient Balance

The water and nutrient balance calculations can be found in Appendix C. The calculations are based
on current best practice, literature and in accordance with the relevant guidelines listed in the
references.

Of note the critical total nitrogen loading rate adopted is 65.7 mg/m?/day as opposed to the nominal
loading rate of 25 mg/m?/day outlined in the Environmental Health Protection Guidelines 1998. This
is derived from the paper written by Bob Patterson of Lanfax Laboratories in Armidale (Patterson,
2003) relating to critical nitrogen uptake.

The critical phosphorus loading rate adopted is 8.2 mg/m?/day as opposed to the nominal loading rate
of 3 mg/m?/day outlined in the Environmental Health Protection Guidelines 1998. This is derived from
the paper written by Bob Patterson of Lanfax Laboratories in Armidale (Patterson, 2001) relating to
phosphorus uptake.

A summary of the EMA areas required for nutrient calculations is in the Table 8:

Parameter Calculation Result
Estimated total nitrogen concentration (AWTS) 20 mg/L
Estimated total phosphorus concentration (AWTS) | 10 mg/L
Estimated bulk soil density 1500 kg/m?
Phosphorus sorption depth 0.5m
Phosphorus sorption capacity 1290 mg P/kg (9675 kg/ha)
Design effluent loading 900 L/day/dwelling

(assuming non-reticulated water supply)

Design EMA 445m? or 411m? with 2kL wet weather storage
Nitrogen limiting EMA required 411m?
Phosphorus limiting EMA required 274m?

Table 8: Water & Nutrient Balance Calculations Summary
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In the unlikely event of an EMA failure, due to the minimum size of the lots and capability of the site
and soils, there is sufficient available area within each individual lot for reserve application areas.

To prevent failure or broken pipes and connections, adequate stormwater and groundwater drainage
needs to be installed. Ag pipes need to be installed around the entire base of the tank structure with
the tank backfilled with free draining material. If this cannot be achieved due to inadequate fall on the
site to drain the ag pipes, the tank may need to be anchored in accordance with AS/NZS 1546.1:2008.

For sloping site with surface flows an upslope stormwater diversion drain needs to be installed to
prevent ponding and pooling around the top of the tank. Appendix D of this document has a standard
detailed for such a drain.

3.8 Onsite Wastewater Capability Summary
Based on the onsite wastewater capability review the following summary can be provided:

e The geology, soil characteristics, landform, land availability and climate are suitable for onsite
wastewater disposal using sub-surface irrigation.

o An approved Aerated Wastewater Treatment System (AWTS) producing secondary treated
effluent is recommended for each lot.

e Sub-surface irrigation with an EMA of 445m? with no wet weather storage is recommended
to be employed to dispose of the secondary treated effluent to each lot. Alternatively, a
smaller EMA of 411m? is possible but requires a wet weather storage area of 2kL to be
installed.

e Sufficient land, including reserve application areas, is available to each of the proposal lots for
secondary effluent to be disposed of and meet NorBE requirements.

e Buffer distances must be adhered to on the subject site, particularly for the mapped
intermittent watercourses that present no defined beds or banks.

e |tis recommended that standard water reduction fixtures and low flow devices such as dual
six or three litre flush toilets, water saving shower heads and taps be adopted.

e The AWTS to each lot will require electrical and communications connections as well as
quarterly inspection and maintenance.

e The AWTS and disposal system will need to be designed and installed in accordance with
AS/NZS 1547:2012 by a suitably qualified and licensed manufacture and plumber respectively.

e The optimal location for the AWTS and storage tanks will need to be finalised to complement
the reticulated sewer network, site layout and EMA extents.

4. Stormwater Quality Management

4.1 Objectives

The site is located within the Goulburn Mulwaree Council LGA and also WaterNSW Catchment Area
and this assessment has been prepared in accordance with the standards and guidelines listed in the
references on page 2 of this report.

Water quality modelling and analysis will be undertaken in accordance with WaterNSW guidelines to
achieve a neutral or beneficial (NorBE) water quality outcome using MUSIC modelling software. The
criteria to achieve NorBE are:
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e Post-development mean annual pollutant loads for total phosphorus (TP), total nitrogen (TN)
and total suspected solids (TSS) are to be a minimum of 10% less than the pre-developed
conditions.

e Post-development mean annual gross pollutant loads are to be equal to or less than the pre-
developed conditions.

e Post-development pollutant concentrations for total phosphorus (TP) and total nitrogen (TN)
must be equal to or less than the pre-development concentrations between the 50" and 98"
percentiles where runoff occurs.

4.2 Water Quality Modelling and Climate Data

The water quality modelling and analysis will be undertaken utilising Model for Urban Stormwater
Improvement Conceptualisation (MUSIC) software using the WaterNSW guideline “Using MUSIC in
Sydney’s Drinking Water Catchment” and specific treatment node data provided by WaterNSW,
specifically Zone 1. Figures 13, 14 and 15 show the rainfall, evapotranspiration, period and time-step
details of the data used.
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Figure 13: Climate Zones — Zone 1
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Rainfall /& Minutes Evapo-Trangpiration

mean |D.D'I 0 |3.2'I 0
median ||]'.|]'|]'|]I |E.?I}I}
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10 percentile |D.DDD |'I 320

50 percentile ||]'.|]'|]'|]I W
Rairfall Evapo-Trangpiration

mean annual 443 17

Figure 14: Rainfall and Evapotranspiration Meteorological Data Statistics
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Figure 15: Time Step Graph with a 6-minute time step

4.3 Water Quality Approach & Catchment

The water quality approach consists of a rural setting with implementation of roadside bioretention
swales to treat the new sealed road and grassed verge within the road reserve environment. It has
been assumed that there will be no concrete footpaths due to the nature of the development, which
is consistent with the Traffic Impact Assessment ref 300303400 dated 20™" May 2022 by Stantec Pty
Ltd. The road reserve width has been set at 20m wide with a sealed asphalt carriageway width of 9m,
which is consistent with the Goulburn Mulwaree Council design standards and based on the lot yield,
likely to be more than the minimum requirements.
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For the new dwellings, an allotment yield of 23 individual allotments fronting the new proposed roads
has been proposed, noting that lots 7-8 are via a right of way access handle. The roofs to each dwelling
with allowance for sheds, garages etc has been assumed at 500m? per lot. The roof systems are to be
connected via the gutter drainage network to a 10kL rainwater reuse tank (RWT) with an overflow to
a bioretention raingarden, with an initial sizing of 16m?. Furthermore, a residual 150m? of impervious
area per lot for driveways has been allocated to bypass the plumbed RWT and have treatment via
raingardens (12 lots being lots 1-4, 6-8, 9-13) or the bioswale (11 lots being lots 5, 14-23) depending
on the natural topography of the development area.

Figure 16 below details the pre and post development land use, catchment sizing, effective impervious

areas, assumptions, and applications.

Land Use Surface Type Eﬂecltlve* Area (ha) Comments
Im pervious (%)
Pre-Development
Farming Agriculture 0% 54.365 Developahle Area
Dwelling/Shed Roof 100% 0.116 Existing dwelling and sheds
Driveway Unsealed road 50% 0.199 Existing unsealed driveways
Total - 54.68
Post-Development
Sealed Road to bioswale Asphalt 100% 1.53 9m wide sealed road
Road Reserve to bioswale Verge - Grass 0% 2.0285 20m wide road reserve
Dwelling/Shed to RWT & Raingarden Roof 100% 1.15 Allow 500m? per lot (23 lots)
Driveway to Raingarden Unsealed road 28% 0.18 Allow ISszperIm(u lots)
Driveway to Bioswale Unsealed road 28% 0.18 Allow 150m? per lot (11 lots)
Lot residual to hioswale (48%) Rural Residential 0% 23.814 11 Lots
Lot residual bypass (52%) Rural Residential 0% 25.798 12 Lots
Total - - 54.68

* See WaterNSW MUSIC Guideline table 4.2

Figure 16: Site MUSIC Catchments

Note that the default MUSIC stormflow concentration parameters have been used for the modelling
of the quality measures and are in accordance with WaterNSW guidelines.

4.4 Treatment Measures
The water quality treatment measures for the proposed development are:

e Road Reserve
o Roadside bioretention swales on each side of the crowned road pavement.
= 2500m length in total with 0.6m wide and 0.4m deep filter media
= Nutrient removal planting
= Underdrain present with a 0.3m submerged zone
= Lined system
e Lots / Dwellings
o 10kL of RWT reuse/BASIX in addition to any other requirements, such as firefighting
water storage capacity and or OSD requirements (PSD/SSR).
o Reuse rates for external use are 55kL/year/dwelling and 0.845kL/day/dwelling for
internal use. This is based on the WaterNSW guidelines and average dwelling size of
4 bedrooms.
o Bioretention raingarden connected to the RWT overflow.
16m2 and 0.4m deep filter media
= Nutrient removal planting
Underdrain present with a 0.3m submerged zone

Lined system
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4.5 Treatment Effectiveness

The treatment measures and subsequent results have been compared to the requirements of NorBE
as outlined in section 4.1 of this report. The results from the MUSIC modelling in accordance with the
approach, catchment and treatment measures outlined are shown in figure 17 to 21.

‘ Mean Annual Loads - Post-Development Node

54.365ha
Inflow

Pre Post
Flow (ML/yr) 35.2 48.1
Total Solids (kg/yr) 4.44E3 1.20E3
Total Phosph (kg/yr) 18.1 6.39
Total Nitrogen (kg/yr) 94.6 49.6
Gross Pollutants (kg/yr) 53.7 4.04

| | | || W nolude Pre-Development @l
M =1

B

—
Unsealed 116ha l@ Rural to Rd Reserve 48% (23.821ha) | | | |
—_
Roofs 23 x 500m2: 1.15ha [Roof]
| Sealed Road 1.63ha [
\ Tﬁ' /
\ T / :
= P
=] RWT 10kL x 25. d Reserve 2.029ha [Ruralr
A \ [
—=
Roof dwelling and sheds 0.199ha [Roof \ A l
== L l
Driveway to Raingarden (12 lots) 0.18ha \.
1)
\ 23 % 16m2 N
Roadside Swale 25001 to Bioswale (11 lots) 0.165ha
\ | L/
P Roadside Swale 2500
Rural Bypass Rd Reserve 52% (25.806ha) residenti ‘
.
Pre-Development Node
T A
LT post

Figure 17: MUSIC Modelling — Treatment Measures & Mean Annual Loadings Reduction

Pollutant Units Pre Post Reduction
TS5 kglyr 4440 1290 71%
TP kg/yr 18.1 6.39 65%
™ kg/yr 94.6 49.6 48%
GP kglyr 53.7 404 92%

Figure 18: MUSIC Modelling — Treatment Measures & Mean Annual Loadings Reduction
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Figure 19: TSS Concentration
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Figure 21: TN Concentration

4.6 Water Quality Capability Summary

In accordance with the WaterNSW guideline, NorBE Assessment Guidelines 2015, it has been
demonstrated that the NorBE criteria for water quality can be achieved through the use of treatment
measures that are sympathetic to the rural nature of the planning proposal.

The following NorBE criteria have been met, and in the case of the treatment measures modelled and

analysed, exceeded:

e The post-development mean annual pollutant loads for total phosphorus (TP), total nitrogen
(TN) and total suspected solids (TSS) are to be a minimum of 10% less than the pre-developed

conditions.

e Post-development mean annual gross pollutant loads are to be equal to or less than the pre-

developed conditions.
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e Post-development pollutant concentrations for total phosphorus (TP) and total nitrogen (TN)
must be equal to or less than the pre-development concentrations between the 50" and 98"
percentiles where runoff occurs.
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Appendix A — Laboratory Results
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CERTIFICATE OF ANALYSIS

Work Order :ES2139537 Page :10of4
Client : CIVPLAN Laboratory : Environmental Division Sydney
Contact : Tanya Erofeev Contact : Customer Services ES
Address : 390 Princes Hwy Address . 277-289 Woodpark Road Smithfield NSW Australia 2164
Bomaderry 2541
Telephone [e— Telephone . +61-2-8784 8555
Project : 515 Crookwell Road, Kingsdale Date Samples Received : 02-Nov-2021 10:48 W,
Order number D m— Date Analysis Commenced 1 03- - N \ —/ //’, A
y 03-Nov-2021 g\\\_///z

C-O-C number — Issue Date : 09-Nov-2021 12:01 Sg~—— — = N ATA
Sampler [— ilm
ste - N
Quote numb : AN

uote number - EN/333 /"/nlu\“ Accreditation No. 825
No. of samples received -6 Accredited for compliance with
No. of samples analysed 6 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall
not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Evie Sidarta Inorganic Chemist Sydney Inorganics, Smithfield, NSW

lvan Taylor Analyst Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - ES2139537
Client : CIVPLAN
Project - 515 Crookwell Road, Kingsdale

ALS

General Comments
The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.
are fully validated and are often at the client request.
Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting

@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

In house developed procedures
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Work Order - ES2139537

Client : CIVPLAN

Project - 515 Crookwell Road, Kingsdale ALS
Analytical Results

Sub-Matrix: SOIL Sample ID CR-BHO0B/2 CR-BH0C/2 CR-BHOD/2 CR-BHOE/2 CR-BHOF/2
(Matrix: SOIL)
Sampling date / time 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00
Compound CAS Number Unit ES2139537-001 ES2139537-002 ES2139537-003 ES2139537-004 ES2139537-005
Result Result Result Result Result
EA055: Moisture Content (Dried @ 105-110°C)
19.3 12.4 16.1
EDO040S: Soluble Major Anions
Sulfate as SO4 2- 10 50 40
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Work Order - ES2139537
Client : CIVPLAN
Project - 515 Crookwell Road, Kingsdale
Analytical Results
Sub-Matrix: SOIL Sample ID CR-BH0G/2 — f— —— —
(Matrix: SOIL)
Sampling date / time 06-Oct-2021 00:00 - - - -
Compound CAS Number Unit ES2139537-006 | 00000 e e e m—mnan
Result - - - -
EA055: Moisture Content (Dried @ 105-110°C)

EDO040S: Soluble Major Anions

— |
Sulfate as SO4 2-

— |
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QUALITY CONTROL REPORT

Work Order : ES2139537 Page “10f3
Client : CIVPLAN Laboratory : Environmental Division Sydney
Contact : Tanya Erofeev Contact : Customer Services ES
Address : 390 Princes Hwy Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
Bomaderry 2541
Telephone e Telephone : +61-2-8784 8555
Project : 515 Crookwell Road, Kingsdale Date Samples Received : 02-Nov-2021 o\
Order number C - Date Analysis Commenced  : 03-Nov-2021 N, A
SN\
C.0-C number . Issue Date : 09-Nov-2021 Spe———— = NATA
Site - —,{%\}; v
//, /\ \\\
Quote number - EN/333 //"Illl u\“\\ Accreditation No. 825
No. of samples received : 6 Accredited for compliance with
No. of samples analysed 6 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall
not be reproduced, except in full.
This Quality Control Report contains the following information:

® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Evie Sidarta Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Ilvan Taylor Analyst Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - ES2139537
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from
standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Laboratory sample ID | Sample ID [ Method: Compound CAS Number Unit | original Result | Duplicate Result | RPD (%) | Acceptable RPD (%)
EA055: Moisture Content (Dried @ 105-110°C) (QC Lot: 3991825) [

ES2139537-003 CR-BHOD/2 EAO055: Moisture Content | 01 % | 19.3 \ 19.5 \ 1.3 [ 0% - 20%

EDO040S: Soluble Major Anions (QC Lot: 3991824) :
ES2139537-004 CR-BHOE/2 ED040S: Sulfate as SO4 2- 14808-79-8 mg/kg | 50 \ 40 \ 0.0 [ No Limit
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Work Order - ES2139537
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS

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

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Acceptable Limits (%)
Unit Result Concentration LCS Low ‘ High

CAS Number

Method: Compound

ED040S: Soluble Major Anions (QCLot: 3991824)
EDO040S: Sulfate as SO4 2- 14808-79-8 10 mg/kg <10 750 mg/kg 98.7 80.0 ‘ 120

Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

® No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) Results are required to be reported.
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QA/QC Compliance Assessment to assist with Quality Review

Work Order :ES2139537 Page ‘1of4

Client : CIVPLAN Laboratory : Environmental Division Sydney
Contact : Tanya Erofeev Telephone : +61-2-8784 8555

Project : 515 Crookwell Road, Kingsdale Date Samples Received : 02-Nov-2021

Site t - Issue Date 1 09-Nov-2021

Sampler [— No. of samples received -6

Order number [ No. of samples analysed -6

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

°
)
® NO Matrix Spike outliers occur.
°

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

® NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order - ES2139537
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale

Outliers : Analysis Holding Time Compliance
Matrix: SOIL

Container / Client Sample ID(s)

EA055: Moisture Content (Dried @ 105-110°C)
Soil Glass Jar - Unpreserved
CR-BHOB/2,

CR-BHOD/2,
CR-BHOF/2,

CR-BHOC/2,
CR-BHOE/2,
CR-BH0G/2

Extraction / Preparation Analysis
Date extracted Due for extraction Days Date analysed Due for analysis Days
overdue overdue
- - - 03-Nov-2021 20-Oct-2021 14

Analysis Holding Time Compliance
If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.

14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest.

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: SOIL

Method
Container / Client Sample ID(s)

EA055: Moisture Content (Dried @ 105-110°C)
Soil Glass Jar - Unpreserved (EA055)
CR-BHO0B/2,

CR-BHOD/2,
CR-BHOF/2,

oil Glass Jar - Unpreserved (ED040S)
CR-BHO0B/2,

CR-BHOD/2,
CR-BHOF/2,

CR-BHOC/2,
CR-BHOE/2,
CR-BH0G/2

CR-BHOC/2,
CR-BHOE/2,
CR-BH0G/2

Vinyl Chloride and Styrene holding time is 7 days; others 14 days.

Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics

A recorded breach does not guarantee a breach for all VOC analytes and

Evaluation: * = Holding time breach ; v = Within holding time.

Sample Date

06-Oct-2021

ED040S: Soluble Major Anions ]

06-Oct-2021

Extraction / Preparation Analysis
Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation
m—— - - 03-Nov-2021 20-Oct-2021 x
03-Nov-2021 03-Nov-2021 v 03-Nov-2021 01-Dec-2021 v
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Work Order - ES2139537
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification.

Quality GontroliSampIERES Rate (%) Quality Control Specification
Analytical Methods Method Actual Expected ‘ Evaluation

Laboratory Duplicates (DUP) f
|Major Anions - Soluble \ ED040S 1 \ 6 1667  10.00 v NEPM 2013 B3 & ALS QC Standard
v

|Moisture Content \ EA055 1 \ 6 1667  10.00 NEPM 2013 B3 & ALS QC Standard

Laboratory Control Samples (LCS) f
|Major Anions - Soluble ED040S 1 16.67 5.00

Method Blanks (MB)

|Major Anions - Soluble \ ED040S | 1 \ 6 | 1667 500 | v | NEPM 2013 B3 & ALS QC Standard

\ v | NEPM 2013 B3 & ALS QC Standard
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Work Order - ES2139537
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale

Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Matrix Method Descriptions

Analytical Methods Method

Moisture Content EA055 SOIL In house: A gravimetric procedure based on weight loss over a 12 hour drying period at 105-110 degrees C.

This method is compliant with NEPM Schedule B(3).
Major Anions - Soluble ED040S SOIL In house: Soluble Anions are determined off a 1:5 soil / water extract by ICPAES.

‘ Preparation Methods Method Matrix Method Descriptions
1:5 solid / water leach for soluble EN34 SOIL 10 g of soil is mixed with 50 mL of reagent grade water and tumbled end over end for 1 hour. Water soluble salts
analytes are leached from the soil by the continuous suspension. Samples are settled and the water filtered off for

analysis.
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CERTIFICATE OF ANALYSIS

Work Order :EW2104213 Page :10f6
Client : CIVPLAN Laboratory : Environmental Division NSW South Coast
Contact : Tanya Erofeev Contact : Aneta Prosaroski
Address : 390 Princes Hwy Address : 1/19 Ralph Black Dr, North Wollongong 2500 NSW Australia
Bomaderry 2541
Telephone f— Telephone 1 0242253125
Project : 515 Crookwell Road, Kingsdale Date Samples Received : 07-Oct-2021 15:12 W,
Order number D m— Date Analysis Commenced : 11-Oct- \‘\ —/ //’, A
y 11-Oct-2021 g\\\_///z

C-O-C number — Issue Date : 16-Oct-2021 08:12 Sg~—— — = N ATA
Sampler : Client, Tanya Erofeev ilm
Site [J— ’/{//_\\}: v
Quote number - EN/333 ,/"///-\\ &

: mmis Accreditation No. 825
No. of samples received - 20 Accredited for compliance with
No. of samples analysed .20 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall
not be reproduced, except in full.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Dian Dao Senior Chemist - Inorganics Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EW2104213
Client . CIVPLAN y
Project - 515 Crookwell Road, Kingsdale ALS

General Comments
The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the client request.
Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting

@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

® Analytical work for this work order will be conducted at ALS Sydney.
ALS is not NATA accredited for the analysis of Exchangeable Cations on Alkaline Soils when performed under ALS Method ED006.

® EDO007 and ED008: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCI - Method 15G1 (ED005) is a more suitable method
for the determination of exchange acidity (H+ + Al3+).
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Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS
Analytical Results
Sub-Matrix: SOIL Sample ID CR-BH001/1 CR-BH001/2 CR-BH001/3 CR-BH002/1 CR-BH002/2
(Matrix: SOIL)
Sampling date / time 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00
Compound CAS Number Unit EW2104213-001 EW2104213-002 EW2104213-003 EW2104213-004 EW2104213-005
Result Result ) Result Result Result
EA002: pH 1:5 (Soils) ‘
PH Value — 01 | pHunt &1 - 1 [
EA010: Conductivity (1:5)
Electrical Conductivity @ 25°C o7 [ 30 [ 3
ED007: Exchangeable Cations ‘
Exchangeable Calcium — 0.1 meq/100g 3.9 7.2 - 5.5 1.3
Exchangeable Magnesium — 0.1 meq/100g 21 14.9 - 3.6 14.0
Exchangeable Potassium — 0.1 meq/100g 0.4 0.3 - 0.6 0.3
Exchangeable Sodium — 0.1 meq/100g <0.1 0.6 - <0.1 0.4
Cation Exchange Capacity — 0.1 meq/100g 6.6 23.0 - 9.8 26.0
Exchangeable Sodium Percent — 0.1 % 1.1 2.4 - 0.8 1.6
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Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS
Analytical Results
Sub-Matrix: SOIL Sample ID CR-BHO0B/1 CR-BHO0B/2 CR-BHOB/3 CR-BHO0C/1 CR-BHO0C/2
(Matrix: SOIL)
Sampling date / time 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00
Compound CAS Number Unit EW2104213-006 EW2104213-007 EW2104213-008 EW2104213-009 EW2104213-010
Result Result Result Result Result
EA002: pH 1:5 (Soils)
EA010: Conductivity (1:5)
EDO006: Exchangeable Cations on Alkaline Soils
Exchangeable Calcium — 0.2 meq/100g - 9.1 71 — 1.8
Exchangeable Magnesium — 0.2 meq/100g -=n- 13.8 14.8 -em- 1.9
Exchangeable Potassium — 0.2 meq/100g ---- 0.2 <0.2 I 2.0
Exchangeable Sodium — 0.2 meq/100g - 23 2.9 - <0.2
Cation Exchange Capacity — 0.2 meq/100g - 253 25.0 - 5.7
Exchangeable Sodium Percent — 0.2 % - 9.2 11.6 - <0.2
Exchangeable Calcium — 0.1 meq/100g 11.9 - ———- 1.8 -
Exchangeable Magnesium — 0.1 meq/100g 11.8 a——- ———- 0.8 P
Exchangeable Potassium — 0.1 meq/100g 0.2 —m- —— 0.5 —mme
Exchangeable Sodium — 0.1 meq/100g 0.6 f— J— <0.1 —
Cation Exchange Capacity — 0.1 meq/100g 24.4 - —- 3.1 —
Exchangeable Sodium Percent — 0.1 % 23 —m- —— 0.8 —m-
EKO072: Phosphate Sorption Capacity
Phosphate Sorption Capacity — 250 mg P -— 1290 - - 1710

sorbed/kg
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Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS
Analytical Results
Sub-Matrix: SOIL Sample ID CR-BHOC/3 CR-BHOD/1 CR-BHOD/2 CR-BHOE/1 CR-BHOE/2
(Matrix: SOIL)
Sampling date / time 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00
Compound CAS Number Unit EW2104213-011 EW2104213-012 EW2104213-013 EW2104213-014 EW2104213-015
Result Result Result Result Result
EA002: pH 1:5 (Soils)
EA010: Conductivity (1:5)
EDO006: Exchangeable Cations on Alkaline Soils
Exchangeable Calcium — 0.2 meq/100g ——n- —m- 71 —m- —m-
Exchangeable Magnesium — 0.2 meq/100g -=n- -em- 12.3 -em- -em-
Exchangeable Potassium — 0.2 meq/100g ---- ---- 0.2 ---- ----
Exchangeable Sodium — 0.2 meq/100g - - 0.7 - -
Cation Exchange Capacity — 0.2 meq/100g - - 204 ---- ----
Exchangeable Sodium Percent — 0.2 % - - 3.5 - -
Exchangeable Calcium — 0.1 meq/100g - 9.0 - 21 2.2
Exchangeable Magnesium — 0.1 meq/100g nem 4.2 —— 0.2 4.3
Exchangeable Potassium — 0.1 meq/100g - 0.1 - <0.1 0.1
Exchangeable Sodium — 0.1 meq/100g - 0.2 - <0.1 0.6
Cation Exchange Capacity — 0.1 meq/100g nnn 13.6 —— 25 7.2
Exchangeable Sodium Percent — 0.1 % ——n- 1.3 —— 29 8.1
EKO072: Phosphate Sorption Capacity
Phosphate Sorption Capacity — 250 mg P -— - 1780 - 1370

sorbed/kg
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Work Order - EW2104213
Client : CIVPLAN
Project - 515 Crookwell Road, Kingsdale
Analytical Results
Sub-Matrix: SOIL Sample ID CR-BHOE/3 CR-BHOF/1 CR-BHOF/2 CR-BH0G/1
(Matrix: SOIL)
Sampling date / time 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00 06-Oct-2021 00:00
Compound CAS Number Unit EW2104213-016 EW2104213-017 EW2104213-018 EW2104213-019 EW2104213-020
Result Result Result Result Result
EA002: pH 1:5 (Soils) ]
pH Value — 01 | pHUnt | e | es 1 1
EA010: Conductivity (1:5)
Electrical Condluctivity @ 25°C | sem | am 1 s 1 18 1 2
EDO007: Exchangeable Cations ]
Exchangeable Calcium — 0.1 meq/100g ——n- 31 5.3 2.2 3.2
Exchangeable Magnesium — 0.1 meq/100g -=n- 0.4 5.8 0.3 1.6
Exchangeable Potassium — 0.1 meq/100g - <0.1 0.2 <0.1 0.1
Exchangeable Sodium — 0.1 meq/100g - <0.1 0.3 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g —— 3.6 1.7 2.7 5.0
Exchangeable Sodium Percent — 0.1 % —— 1.3 2.8 21 1.5

Inter-Laboratory Testing

Analysis conducted by ALS Sydney, NATA accreditation no. 825, site no. 10911 (Chemistry) 14913 (Biology).
(SOIL) EA002: pH 1:5 (Soils)

(SOIL) EA010: Conductivity (1:5)

(SOIL) ED007: Exchangeable Cations

(SOIL) EKO072: Phosphate Sorption Capacity

(SOIL) ED006: Exchangeable Cations on Alkaline Soils
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QUALITY CONTROL REPORT

Work Order : EW2104213 Page :1of4
Client : CIVPLAN Laboratory : Environmental Division NSW South Coast
Contact : Tanya Erofeev Contact : Aneta Prosaroski
Address : 390 Princes Hwy Address : 1/19 Ralph Black Dr, North Wollongong 2500 NSW Australia
Bomaderry 2541
Telephone f— Telephone : 02 42253125
Project : 515 Crookwell Road, Kingsdale Date Samples Received : 07-Oct-2021 o\
Order number pp— Date Analysis Commenced  : 11-Oct-2021 N, A
SN\

C.0-C number . Issue Date : 16-Oct-2021 g ——— NATA
Sampler : Client, Tanya Erofeev M
Site - —,{%\}; v
Quote number - EN/333 ,/’// N \\‘\\

: ZZmma Accreditation No. 825
No. of samples received 0 20 Accredited for compliance with
No. of samples analysed .20 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall
not be reproduced, except in full.
This Quality Control Report contains the following information:

® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Dian Dao Senior Chemist - Inorganics Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from
standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Laboratory sample ID Sample ID ‘ Method: Compound CAS Number Unit Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Acceptable RPD (%)

EA002: pH 1:5 (Soils) (QC Lot: 3949224)

EW2104213-009 CR-BHOC/1 EA002: pH Value pH Unit 6.9 6.7 25 0% - 20%

EW2104213-001 'CR-BH001/1 | EA002: pH Value pH Unit 5.1 5.2 0.0 0% - 20%

EA002: pH 1:5 (Soils) (QC Lot: 3949226)

EW2104213-020 EA002: pH Value pH Unit 6.4 6.5 1.9 0% - 20%

EA010: Conductivity (1:5) (QC Lot: 3949225)

EW2104213-009 CR-BHOC/1 EA010: Electrical Conductivity @ 25°C pS/cm 27 26 0.0 0% - 20%

EW2104213-001 ‘CR-BH001/1 ‘ EA010: Electrical Conductivity @ 25°C uS/icm 27 23 14.8 0% - 20%

EA010: Conductivity (1:5) (QC Lot: 3949227)

EW2104213-020 EA010: Electrical Conductivity @ 25°C pS/cm 20 18 12.2 0% - 20%

EDO006: Exchangeable Cations on Alkaline Soils (QC Lot: 3954682) .

EW2104213-007 CR-BHOB/2 EDO006: Exchangeable Sodium Percent - 0.2 % 9.2 9.4 2.2 0% - 20%
EDO006: Exchangeable Calcium - 0.2 meq/100g 9.1 9.4 3.8 0% - 20%
EDO006: Exchangeable Magnesium - 0.2 meq/100g 13.8 14.8 7.4 0% - 20%
EDO006: Exchangeable Potassium - 0.2 meq/100g 0.2 0.2 0.0 No Limit
EDO006: Exchangeable Sodium - 0.2 meq/100g 2.3 25 8.4 0% - 50%
EDO006: Cation Exchange Capacity --- 0.2 meq/100g 25.3 27.0 6.3 0% - 20%

EDO007: Exchangeable Cations (QC Lot: 3954685) [

EW2104213-001 CR-BH001/1 EDOO07: Exchangeable Sodium Percent - 0.1 % 1.1 1.1 0.0 0% - 50%
EDO007: Exchangeable Calcium - 0.1 meq/100g 3.9 3.9 0.0 0% - 20%
EDO07: Exchangeable Magnesium - 0.1 meq/100g 2.1 2.1 0.0 0% - 20%
ED007: Exchangeable Potassium — 0.1 meq/100g 0.4 0.4 0.0 No Limit
EDO007: Exchangeable Sodium - 0.1 meq/100g <0.1 <0.1 0.0 No Limit
EDO007: Cation Exchange Capacity - 0.1 meq/100g 6.6 6.5 0.0 0% - 20%
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Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS

Laboratory Duplicate (DUP) Report

Sub-Matrix: SOIL

Laboratory sample ID | Sample ID [ Method: Compound CAS Number Unit | original Result | Duplicate Result | RPD (%) | Acceptable RPD (%)

EDO007: Exchangeable Cations (QC Lot: 3954685) - continued :

EW2104213-017 CR-BHOF/1 EDO007: Exchangeable Sodium Percent - 0.1 ‘ % 1.3 1.2 0.0 0% - 50%
EDO007: Exchangeable Calcium - 0.1 meq/100g 3.1 3.2 0.0 0% - 20%
ED007: Exchangeable Magnesium — 0.1 meq/100g 0.4 0.4 0.0 No Limit
EDO0OQ7: Exchangeable Potassium - 0.1 meq/100g <0.1 <0.1 0.0 No Limit
EDO007: Exchangeable Sodium - 0.1 meq/100g <0.1 <0.1 0.0 No Limit
EDO007: Cation Exchange Capacity --- 0.1 meq/100g 3.6 3.6 0.0 0% - 20%

EKO072: Phosphate Sorption Capacity (QC Lot: 3947145)

EB2127980-001 Anonymous mg P sorbed/kg 4580 4580 0.1 0% - 50%

ES2136018-009 Anonymous EKO072: Phosphate Sorption Capacity - 250 mg P sorbed/kg 2080 2060 1.4 No Limit
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Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS

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

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Acceptable Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low ‘ High

EA010: Conductivity (1:5) (QCLot: 3949225)

EA010: Electrical Conductivity @ 25°C | 1412 pS/cm \ 105 \ 92.0 \ 108
EA010: Conductivity (1:5) (QCLot: 3949227)

EAO010: Electrical Conductivity @ 25°C | 1412 pS/em \ 105 \ 92.0 \ 108
EDO006: Exchangeable Cations on Alkaline Soils (QCLot: 3954682)

EDO006: Exchangeable Calcium - 0.2 meq/100g <0.2 2.5 meq/100g 98.0 80.0 110
EDO006: Exchangeable Magnesium - 0.2 meq/100g <0.2 4.17 meq/100g 101 80.0 110
EDO006: Exchangeable Potassium - 0.2 meq/100g <0.2 1.28 meq/100g 103 80.0 110
EDO006: Exchangeable Sodium - 0.2 meq/100g <0.2 2.17 meq/100g 97.2 80.0 110
EDO006: Cation Exchange Capacity ---- 0.2 meq/100g <0.2 - ---- - -
EDO006: Exchangeable Sodium Percent ---- 0.2 % <0.2 - ---- - -
EDO007: Exchangeable Cations (QCLot: 3954685) ;

EDOOQ7: Exchangeable Calcium - 0.1 meq/100g <0.1 1 meqg/100g 96.0 75.8 120
EDO007: Exchangeable Magnesium - 0.1 meq/100g <0.1 1.67 meq/100g 95.2 74.9 115
EDO0O07: Exchangeable Potassium - 0.1 meq/100g <0.1 0.51 meq/100g 110 80.0 120
EDOO07: Exchangeable Sodium - 0.1 meq/100g <0.1 0.87 meq/100g 98.8 80.0 120
EDO007: Cation Exchange Capacity - 0.1 meq/100g <0.1 -— - - -
EDO007: Exchangeable Sodium Percent ---- 0.1 % <0.1 — - - -

Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

® No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) Results are required to be reported.
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QA/QC Compliance Assessment to assist with Quality Review

Work Order :EW2104213 Page :10f5

Client : CIVPLAN Laboratory : Environmental Division NSW South Coast
Contact : Tanya Erofeev Telephone :02 42253125

Project : 515 Crookwell Road, Kingsdale Date Samples Received : 07-Oct-2021

Site t - Issue Date : 16-Oct-2021

Sampler : Client, Tanya Erofeev No. of samples received - 20

Order number [ No. of samples analysed - 20

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.
® NO Duplicate outliers occur.
® NO Laboratory Control outliers occur.
® NO Matrix Spike outliers occur.
® For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

® NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS | RIGHT PARTNER



Page
Work Order
Client
Project

- 515 Crookwell Road, Kingsdale

Outliers : Analysis Holding Time Compliance

Matrix: SOIL
Container / Client Sample ID(s) Date extracted Due for extraction Days Date analysed Due for analysis Days
_ overdue overdue
Soil Glass Jar - Unpreserved
CR-BHO001/1, CR-BH001/2, - - - 13-Oct-2021 12-Oct-2021 1
CR-BH001/3, CR-BH002/1,
CR-BH002/2, CR-BHOB/1,
CR-BHOB/2, CR-BHOB/3,
CR-BHOC/1, CR-BHOC/2,
CR-BHOC/3, CR-BHOD/1,
CR-BHOD/2, CR-BHOE/1,
CR-BHOE/2, CR-BHOE/3,
CR-BHOF/1, CR-BHOF/2,
CR-BHOG/1

Analysis Holding Time Compliance
If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.

14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest.

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: SOIL

CR-BH001/1,
CR-BH001/3,
CR-BH002/2,
CR-BHOB/2,
CR-BHOC/1,
CR-BHOC/3,
CR-BHOD/2,
CR-BHOE/2,
CR-BHOF/1,
CR-BHO0G/1

Container / Client Sample ID(s)

EA002: pH 1:5 (Soils)
Soil Glass Jar - Unpreserved (EA002)

Vinyl Chloride and Styrene holding time is 7 days; others 14 days.

Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics

A recorded breach does not guarantee a breach for all VOC analytes and

Evaluation: x = Holding time breach ; v = Within holding time.

CR-BH001/2,
CR-BH002/1,
CR-BHOB/1,
CR-BHOB/3,
CR-BHO0C/2,
CR-BHOD/1,
CR-BHOE/1,
CR-BHOE/3,
CR-BHOF/2,

Sample Date

06-Oct-2021

Extraction / Preparation Analysis
Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation
11-Oct-2021 13-Oct-2021 v 13-Oct-2021 12-Oct-2021 x




Page :30f5

Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale ALS
Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.
Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EA010: Conductivity (1:5)
Soil Glass Jar - Unpreserved (EA010)
CR-BHO001/1, CR-BH001/2, 06-Oct-2021 11-Oct-2021 13-Oct-2021 Ve 13-Oct-2021 08-Nov-2021 v
CR-BH001/3, CR-BH002/1,
CR-BH002/2, CR-BHOB/1,
CR-BHOB/2, CR-BHOB/3,
CR-BHOC/1, CR-BHO0C/2,
CR-BHOC/3, CR-BHOD/1,
CR-BHOD/2, CR-BHOE/1,
CR-BHOE/2, CR-BHOE/3,
CR-BHOF/1, CR-BHOF/2,
CR-BH0G/1
EDO006: Exchangeable Cations on Alkaline Soils
oil Glass Jar - Unpreserved (ED006)
CR-BHOB/2, CR-BHOB/3, 06-Oct-2021 14-Oct-2021 03-Nov-2021 Ve 14-Oct-2021 03-Nov-2021 v
CR-BHOC/2, CR-BHOD/2
Soil Glass Jar - Unpreserved (ED007)
CR-BHO001/1, CR-BH001/2, 06-Oct-2021 14-Oct-2021 03-Nov-2021 v 14-Oct-2021 03-Nov-2021 v
CR-BH002/1, CR-BH002/2,
CR-BHOB/1, CR-BHOC/1,
CR-BHOD/1, CR-BHOE/1,
CR-BHOE/2, CR-BHOF/1,
CR-BHOF/2, CR-BH0G/1
oil Glass Jar - Unpreserved (EK072)
CR-BHOB/2, CR-BHO0C/2, 06-Oct-2021 - ---- 11-Oct-2021 04-Apr-2022 v
CR-BHOD/2, CR-BHOE/2
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Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL

Evaluation: x = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.

Quality Control Sample Type

Count

Rate (%)

Analytical Methods
Laboratory Duplicates (DUP)

Method

Reaular

Actual

Expected ‘ Evaluation

Quality Control Specification

10.00

Electrical Conductivity (1:5) EA010 3 21 14.29 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations ED007 2 13 15.38 10.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations on Alkaline Soils EDO006 1 4 25.00 10.00 v NEPM 2013 B3 & ALS QC Standard
P Sorption Index & P Sorption Capacity EK072 2 17 11.76 10.00 v NEPM 2013 B3 & ALS QC Standard
pH (1:5) EA002 3 22 13.64 10.00 v NEPM 2013 B3 & ALS QC Standard
Electrical Conductivity (1:5) EA010 2 21 9.52 5.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations ED007 1 13 7.69 5.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations on Alkaline Soils EDO006 1 4 25.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Electrical Conductivity (1:5) EA010 2 21 9.52 5.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations ED007 1 13 7.69 5.00 v NEPM 2013 B3 & ALS QC Standard
Exchangeable Cations on Alkaline Soils EDO006 1 4 25.00 5.00 v NEPM 2013 B3 & ALS QC Standard
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Work Order - EW2104213
Client - CIVPLAN
Project - 515 Crookwell Road, Kingsdale

Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method Matrix
pH (1:5) EA002 SOIL
Electrical Conductivity (1:5) EA010 SOIL
Exchangeable Cations on Alkaline Soils ED006 SOIL
Exchangeable Cations ED007 SOIL
P Sorption Index & P Sorption Capacity EK072 SOIL
Preparation Methods Method Matrix
Exchangeable Cations Preparation EDO06PR SOIL
Method (Alkaline Soils)

Exchangeable Cations Preparation EDO07PR SOIL
Method

1:5 solid / water leach for soluble EN34 SOIL
analytes

Method Descriptions

In house: Referenced to Rayment and Lyons 4A1 and APHA 4500H+. pH is determined on soil samples after a
1:5 soil/water leach. This method is compliant with NEPM Schedule B(3).

In house: Referenced to Rayment and Lyons 3A1 and APHA 2510. Conductivity is determined on soil samples
using a 1:5 soil/water leach. This method is compliant with NEPM Schedule B(3).

In house: Referenced to Soil Survey Test Method C5. Soluble salts are removed from the sample prior to
analysis. Cations are exchanged from the sample by contact with alcoholic ammonium chloride at pH 8.5. They
are then quantitated in the final solution by ICPAES and reported as meg/100g of original soil.

In house: Referenced to Rayment & Lyons Method 15A1. Cations are exchanged from the sample by contact with
Ammonium Chloride. They are then quantitated in the final solution by ICPAES and reported as meq/100g of
original soil. This method is compliant with NEPM Schedule B(3).

In house: Referenced to Rayment & Lyons Method 9H1 & 911 Soil is bought to equilibrium with a solution of P at
known concentration. P absorbed, released is determined by FIA analysis of the final solution.

Method Descriptions

In house: Referenced to Rayment and Lyons method 15C1.

In house: Referenced to Rayment & Lyons method 15A1. A 1M NH4CI extraction by end over end tumbling at a
ratio of 1:20. There is no pretreatment for soluble salts. Extracts can be run by ICP for cations.

10 g of soil is mixed with 50 mL of reagent grade water and tumbled end over end for 1 hour. Water soluble salts
are leached from the soil by the continuous suspension. Samples are settled and the water filtered off for
analysis.



CHAIN OF CUSTODY

O Brisbana: 32 Shand St, Staiford QLD 4053
Ph:07 3243 7222 E:samples brishane@alsemdro com

00 Melbourne: 24 Westsl Rd, Springvale VIC 3171 B Porth: 10 Hod Way. Malaga WA 6030
P03 8549 8600 E: samples melbourne@aisenviro.com Ph: 08 9209 7655 E: samples.perth@alsenviro.com

ALS Laboratory: please tick 2 U Townsvillo: 14-15 Desma Ct. Bohie QLD 4818 O Adelaide: 2-1 Burma Rd, Peoraka 84 5085 0 Launceston: 27 Watington St, Launceston TAS 7250
aLS PhiD7 4798 0600 E: townsil's envircrmentalgDalsenviro com Ph: G8 8359 0890 E:adelside@alsenviro.com Ph: 03 8331 2156 E: launceston@als enviro.com
CLIENT: CivPlan ) TURNAROUND REQUIREMENTS : [3 Standard TAT (List due date): FOR LABORATORY USE ONLY {Circle)
OFFICE: e Toote oo forsome 1o 17 Non Srandard o urgent TAT (List dus date): Cutlody Seal Irtact? Yas No NA
PROJECT: 516 Craokwall Road, Kingsdale ALS QUOTE NO.: COC SEQUENGE NUMBER  {Circle) fe’::,ﬁ;; /trozen loe bricks predent upon Yes No NA
ORDER NUMBER: coc: 1 2 3 4 5 & 7 |Randem Sample Temperaiure on Recelph: R+
PROJECT MANAGER: Tanye Erofoav CONTACT PH; 0418777210 o 7 Y2 3 4 5 8 7 lomercomment 20 4
SAMPLER: Tanya Erofaev SAMPLER MOBILE: 0416777210 RELINQUISHED BY: RELINQUISHED BY: RECEIVED BY:
COC ematled to ALS? { YES / NQ) EDD FORMAT {or defauit); Tanya Ercfesy
DATEMIME: DATEITIME: DATEMIME:

Emall Reports to (will default to PM if ne olher addrasses re listad): tanya.erofeev@civplan.com.au

Emall involce to (wili default to PM if no other addresses are listed): Info@@civplan.com.au

7.10°2

COMMENTS/SPECIAL RANDLING/STORAGE OR DISPOSAL:

Water Conta!ner Codes:

2 2 Zine Acetate Presgrved Botlls; E = EDTA Prassived Bolles: ST = Steriie Bottie; ASS = Plastic Bag for Acld Suiphate Sols: B = Unpresenved Bag,

ALS USE ONLY MAfémpsLo?d?Sﬁmlf:rm CONTAINER INFORMATION AN:::::‘E‘:?:S;l:’:::::‘zf;:ids:;'::j:::::t::;:t::: ::c::::ﬁ“) Addittonal Information
z Edlons, or armaes reqaing pecifc OC
. " E- anatysis etc.
LABID SAMPLE ID DATE /TIME | MATRIX Tﬂ:ﬁeft:g‘iﬂ;zﬁr's BT LS ‘f. g § ,
S| T B g ]| ¢
) f s | 4
F 5 & £ 8
/ e EHOYL [ 61021 . bl |
] |\CA-BhHeoifz (¢ 102/ : BN
1 |cR-DHOOHS  |6.10-7 : I I
i Cp;.“if)ff()(‘z‘/i 610 -2/ s E i
S lep- Brio02|z 16102/ * Ry
b cbm@é/: £-/0-2) 0 e /
7 ler-g10Bf2  ¢.j0-2 : Y u
¥ lcR-BHOGIS L1021 . vl T
q CF—- GHO O// C-ro: Zf N i i / \filne\flil;c:]nrggmal Divisior} ]
O C«p [)HOC/? £:/0 Z/ * [ I i U ‘ Work%rdegr Reference ]
@A -Bioc? 6102 s t | EW2104213
- |CA-EHOD/; 16-70-2/ ’ HIEEE, T ]
n |cR-BHODIZ 602 | L 17 ol ]
s CW——L’HOF// g 122 ° iy { . .r‘i" ]
" CA-BHOE/2 (077 . Py R 't
‘ : s l S /"Er / 5 i-/- Feiephone - 1P 425EA15F, —
= N“"G Preserved ORC; SH 5°d|um HyumxiﬂEde FfESGNN 5 = Soqium Hydrexide Preseived Plastic, AG = Amber Glass Unipresérved; AP - Aifrelght Unpreserved Plastle

a
W = VOA Vial KC1 Preserved; VB = VOA Vial SCrdil-im SIsulpnateP.reseNeu VS VﬂAWﬂlSUHUHGPfBSEWﬁd AV = Alrfraight Unpraserved Vial 3@ = Sulfuric Preserved Amber Giass; H= HCl preserved Plastic; HS = HCI preserved Speciatien botile; SP = Sullurle Presarved Plastic; F= Formaldehyde Praserved Glass;




CHAIN OF CUSTOD'Y R el ot NN o T o o L s S O
ALS Laboratory: please tick = £l Towmsville: 14-15 Desma Ct, Bohle QLD 4818 0O Adelaido: 2-1 Birma Rd, Pacraka SA 5085 O Launcosfon: 27 Wellington St, Launceston TAS 7250
AL S Ph.G7 4796 060D E: lownsville envioamontal@aisenie.cem Ph: 03 8359 0890 E:adelalde@alsenviro.com Ph: 03 8331 2158 €: launceston@alsanviro.com

CLIENT: e TURNAROUND REQUIREMENTS : [0 standard TAT {LIst due date): FOR LABORATORY USE ONLY {Circla)
OFFICE: ) ff;?_“ﬁﬁ,’: $21:1 S"m',’,ﬁ,';’s';“" for same tasts [0 Nen Stardard or urgent TAT (Llst dus date): Cuslody Seal Intact? Yes No NIA
PROJECT: 515 Crookwell Road, Kingsdale ALS QUOTE NO.: COC SEQUENCE NUMBER  (Gircle] Z:e'h‘;: #1rozan les bricks pragant upon Yes No NiA
ORDER NUMBER: coc: 1 2 3 4 5 8 7 |Randotm Bample Tamparature on Recslpt: b
PROJECT MANAGER: Tanya Erofeev CONTACT PH: 0415777210 oF: 1 2 3 4 6 8 7 |Otmer commant:
SAMPLER: Tanya Erofeav SAMPLER MOBILE: 0415777210 RELINQUISHED BY: RECEIVED BY: RELINQUISHED BY: RECEfVED BY:
COC emalled to ALS? { YES / NO) EDD FORMAT {or default): Tanys Erofeav
Emall Reports to (will default to PMIf no other eddrasses are listed): tanya.erofeev@civplan.com.au DATEMIME: DATE/TIME: DATETIME: DATEITIME:
Email Invalce to (wiit defauit to PMIf no other addresses are isted): infogbclvplan.com.au 7 ,‘O [ ?_{

COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:

SAMPLE DETAILS ANALYSIS REQUIRED Including SUITES {NB. Sulte Codes must ba listed to attract suile price)
ALBUSEONLY MATRIX: Solid(S) Walez(w) CONTAINER INFORMATION Additiorial Information
Where Metals am raquired, specily Total {unfRard Bottie required) or Dissolved (Reld fitered buts taduired),

Comments on likely contaminant levels,
dilttions, or samples requinng specific QC
analysis etc.

TYPE & PRESERVATIVE | TOTAL
LABID SAMPLE 1D DATE /TIME MATRIX | * refor o codes beiok) | BOTTLES

Conductivity EG

Phospate Sorption Capacity

Exchangeable Cations

Soluble Salts

. | Soit pH

v |cl-BHOE[Z 1610
T cR-BHOE/;i 610
& |cR-BHOI[2 |6 t0-
6-/0
6D

~— e

1 lcR-BHOG/I
20 |cR-8HOG /2

v

L e i ERERR : s 4 \b [/"

T 4 = AR L B e L 1
Wafer Contalner Codes: nc Prasarved ORC; SH = Sadium Bydroxide/Cd Presarved; S = Soqium Hydroxide Presarved Piastic; AG = Amber Glass Unpraserved; AP - Alfreight Unprgserved Plastic
\ = VOA Vial HCl Presarved; VB = VOA Vial Sodium Bisuiphate Preserved; VS = VOA Vial Suifuric Preserved; AV = Alrfrelght Unpreserved Vial 3G = Suffurit Preserved Amber Glass: H = HCI prederved Plastic; HS = HCI preserved Speciation botile; SP = Sulfurlc Preserved Plastlc; F = Formaldehvde Preserved Glass:
Z = Zinc Acetate Preserved Bollle; E = EDTA Preserved Botties; ST = Steille Botlle; ASS = Plastic Bag for Acid Sulphate Solls; B = Unpreserved Bad, |




Appendix B — Borehole Logs



Client: Alimaco Pty Ltd Latitude Logged By: Borehole No:
-34.7063 Tanya Erofeev BHO1
Project: 515 Crookwell Rd, Kingsdale, NSW Longitude |Geology: Vegetation
149.703942 Report Section 2.1 Grass
Logged By: Tanya Erofeev Started: Equipment: Total Depth:
9 6/10/2021 Hand Auger 1.2m
©
Auger Operator: CivPlan O |Completed: Groundwater Depth: AHD RL Surface:
6/10/2021 N/A -
Lithological Description:
o
é Soil Group Name: modifier, color, moisture, density/consistency, grain size, c >
% other descriptors o G
‘a 5 = g
€ = c @ i a
= c £ £ 2 ) o >
o o - S © o o o
g 'g Q 2 % j Rock Description: modifierm color, hardness/degree of concentration, bedding v 5
K =i g %_ c = and joint characteristics, solutions, void conditions. 3 Z
= 7} 3 o a @
& |52 § |&| &g g2 | &
a a 8 3 G G = o
: Soft
BHO01/1 / TOPSOIL: Silty CLAY, medium brown, low plasticity, Slightly
/ grassland roots moist
CLAY LOAM: Reddish brown, light clay loam Slightly | Soft
medium plasticity moist
0.5 o .
5 MEDIUM CLAY: Light brown, medium clay, high plasticity Slightly | Firm
BH001/2 -
S moist
o
(8]
c
w
+—
— 2
MEDIUM CLAY: Light brown, medium clay, high plasticity Slightly | Stiff
weathered gravel inclusions moist
1.0
BH001/3
Borehole terminated at 1.2m depth.

CivPlan

Borehole Log: Sheet 1 of 8

DPC - Dynamic Cone Penetrometer

CBR - California Bearing Ratio




Client: Alimaco Pty Ltd Latitude Logged By: Borehole No:
-34.7087 Tanya Erofeev BHO2
Project: 515 Crookwell Rd, Kingsdale, NSW Longitude |Geology: Vegetation
149.7041 Report Section 2.1 Grass
Logged By: Tanya Erofeev Started: Equipment: Total Depth:
9 6/10/2021 Hand Auger 1.2m
©
Auger Operator: CivPlan O |Completed: Groundwater Depth: AHD RL Surface:
6/10/2021 N/A -
Lithological Description:
o
é Soil Group Name: modifier, color, moisture, density/consistency, grain size, c >
% other descriptors o G
‘a 5 = g
€ = c @ i a
= c £ £ 2 ) o >
o o~ S © o o o
g 'g Q 2 % j Rock Description: modifierm color, hardness/degree of concentration, bedding v 5
K s 92 2 c = and joint characteristics, solutions, void conditions. 3 Z
] 0 3 = S o 7] n
B |53 £ |2| ¢ s | &
a a 8 3 G G = o
: Soft
BH002/1 / TOPSOIL: Silty CLAY, medium brown, low plasticity, Slightly
/ grassland roots moist
LIGHT CLAY: medium brown, light clay, medium plasticity Slightly | Soft
moist
0.5 o
BH002/2 | 2
c
3
E MEDIUM CLAY: medium brown, light clay, high plasticity Slightly | Firm
° moist
I =2
1.0
Borehole terminated at 1.2m depth.

CivPlan

Borehole Log: Sheet 2 of 8

DPC - Dynamic Cone Penetrometer

CBR - California Bearing Ratio




Client: Alimaco Pty Ltd Latitude Logged By: Borehole No:
-34.7113 Tanya Erofeev BHOB
Project: 515 Crookwell Rd, Kingsdale, NSW Longitude |Geology: Vegetation
149.7035 Report Section 2.1 Grass
Logged By: Tanya Erofeev Started: Equipment: Total Depth:
9 6/10/2021 Hand Auger 1.2m
©
Auger Operator: CivPlan O |Completed: Groundwater Depth: AHD RL Surface:
6/10/2021 N/A -
Lithological Description:
[}
é Soil Group Name: modifier, color, moisture, density/consistency, grain size, c >
% other descriptors o G
‘a 5 = g
€ = c @ i a
= c £ £ 2 ) o >
o o - S © o o o
g 'g Q 2 % j Rock Description: modifierm color, hardness/degree of concentration, bedding v 5
K =i g %_ c = and joint characteristics, solutions, void conditions. 3 Z
= 7} 3 o a 73
& |52 §£ |2| & S 5
a a 8 3 G G = o
: Soft
BHO0B/1 / TOPSOIL: Silty CLAY, medium brown, low plasticity, Slightly
/ grassland roots moist
0.5 o //
BHO0B/2 5 LIGHT CLAY: dark brown, light clay, medium plasticity Slightly | Firm
S moist
o
(8]
c
w
o
I =2
: i i i ici i Stiff
BHOOB/3 LIGHT CLAY: medium brown, light clay, medium plasticity Slightly
moist
1.0
Borehole terminated at 1.2m depth.

CivPlan

Borehole Log: Sheet 3 of 8

DPC - Dynamic Cone Penetrometer

CBR - California Bearing Ratio




Client: Alimaco Pty Ltd Latitude Logged By: Borehole No:
-34.7127 Tanya Erofeev BHOC
Project: 515 Crookwell Rd, Kingsdale, NSW Longitude |Geology: Vegetation
149.7016 Report Section 2.1 Grass
Logged By: Tanya Erofeev Started: Equipment: Total Depth:
9 6/10/2021 Hand Auger 1.2m
N ©
Auger Operator: CivPlan O |Completed: Groundwater Depth: AHD RL Surface:
6/10/2021 N/A -
Lithological Description:
o
g Soil Group Name: modifier, color, moisture, density/consistency, grain size, >
L] < =
% other descriptors o @
‘a 5 = g
€ = c @ i a
= c £ £ 2 ) o >
[} o~ 3 © o o o
g 'g Q 2 % j Rock Description: modifierm color, hardness/degree of concentration, bedding v ]
K =i g %_ c = and joint characteristics, solutions, void conditions. 3 Z
= 7} 3 o a @
g [s2] E |28]| & 3 5
a a 8 3 G G = o
: Soft
BHOOC/1 / TOPSOIL: Silty CLAY, medium brown, low plasticity, Slightly
/ grassland roots moist
CLAY LOAM: Light brown, light clay loam, medium plasticity Slightly | Soft
weathered gravel inclusions moist
0.5 o
BHoOC/2 | &
c
]
3 .
S LIGHT CLAY: light brown, light clay, medium plasticity Slightly | Firm
° weathered gravel inclusions moist
I =2
i i i ici i Stiff
BHOOC/3 LIGHT CLAY: ligtht brown, light clay, high plasticity Slightly
moist
1.0
Borehole terminated at 1.2m depth.

CivPlan

Borehole Log: Sheet 4 of 8

DPC - Dynamic Cone Penetrometer

CBR - California Bearing Ratio




Client: Alimaco Pty Ltd Latitude Logged By: Borehole No:
-34.716 Tanya Erofeev BHOD
Project: 515 Crookwell Rd, Kingsdale, NSW Longitude |Geology: Vegetation
149.7015 Report Section 2.1 Grass
Logged By: Tanya Erofeev Started: Equipment: Total Depth:
% 6/10/2021 Hand Auger 0.5m
Auger Operator: CivPlan O |Completed: Groundwater Depth: AHD RL Surface:
6/10/2021 N/A -
Lithological Description:
o
g Soil Group Name: modifier, color, moisture, density/consistency, grain size, >
Ju - < B
17 other descriptors o @
B + = c
] 4 o5 [7]
o —~ ] — c [a)
= c £ £ 2 ) o >
o o~ S © o o o
g 'g Q 2 % j Rock Description: modifierm color, hardness/degree of concentration, bedding v ]
f. =i g %_ c = and joint characteristics, solutions, void conditions. .E Z
) % 2 E § g S §
a a 8 3 G G = o
2
BHO0D/1 / TOPSOIL: Dark brown loam, low plasticity, Slightly | Soft
grassland roots moist
% .
HEAVY CLAY: dark brown/black, heavy clay, medium plasticity Slightly | Stiff
moist
q«,é,«:»
| badsetesdss
Eatetees!
Eatetees!
EaTetees!
BadsdSesdses
Badsdtesdsss
| S5
BadsdSesdses
BidseSesdsss
E
s
05 o RS
. ]
5 Borehole terminated at 0.5m depth.
BHOOD/2 [ &
3
(8]
c
w
+—
o
I =2
1.0

CivPlan

Borehole Log: Sheet 5 of 8

DPC - Dynamic Cone Penetrometer

CBR - California Bearing Ratio




Client: Alimaco Pty Ltd Latitude Logged By: Borehole No:
-34.7145 Tanya Erofeev BHOE
Project: 515 Crookwell Rd, Kingsdale, NSW Longitude |Geology: Vegetation
149.699 Report Section 2.1 Grass
Logged By: Tanya Erofeev Started: Equipment: Total Depth:
9 6/10/2021 Hand Auger 1.2m
N ©
Auger Operator: CivPlan O |Completed: Groundwater Depth: AHD RL Surface:
6/10/2021 N/A -
Lithological Description:
o
g Soil Group Name: modifier, color, moisture, density/consistency, grain size, >
L] < =
% other descriptors o @
‘a 5 = g
€ = c @ i a
= c £ £ 2 ) o >
[} o~ S © o o o
g 'g Q 2 % j Rock Description: modifierm color, hardness/degree of concentration, bedding v ]
K =i g %_ c = and joint characteristics, solutions, void conditions. 3 Z
= 7} 3 o a @
g [s2] E |28]| & 3 5
a a 8 3 G G = o
: Soft
BHOOE/1 / TOPSOIL: Silty sand, light brown, low plasticity, Slightly
/ grassland roots moist
CLAY LOAM: Light brown, light clay loam, medium plasticity Slightly | Soft
weathered gravel inclusions moist
0.5 o
BHOOE/2 | &
c
]
3 .
S LIGHT CLAY: light brown, light clay, medium plasticity Slightly | Firm
° weathered gravel inclusions moist
I =2
i i i ici i Stiff
BHOOE/3 LIGHT CLAY: ligtht brown, light clay, high plasticity Slightly
moist
1.0
Borehole terminated at 1.2m depth.

CivPlan

Borehole Log: Sheet 6 of 8

DPC - Dynamic Cone Penetrometer

CBR - California Bearing Ratio




Client: Alimaco Pty Ltd Latitude Logged By: Borehole No:
-34.716 Tanya Erofeev BHOF
Project: 515 Crookwell Rd, Kingsdale, NSW Longitude |Geology: Vegetation
149.7015 Report Section 2.1 Grass
Logged By: Tanya Erofeev Started: Equipment: Total Depth:
9 6/10/2021 Hand Auger 0.65m
©
Auger Operator: CivPlan O |Completed: Groundwater Depth: AHD RL Surface:
6/10/2021 N/A -
Lithological Description:
o
é Soil Group Name: modifier, color, moisture, density/consistency, grain size, c >
% other descriptors o G
‘a 5 = g
€ = c @ i a
= c £ £ 2 o0 o >
] o i S © <) O ]
g 'g Q 2 % j Rock Description: modifierm color, hardness/degree of concentration, bedding v 5
K s 92 2 c = and joint characteristics, solutions, void conditions. 3 Z
] 0 3 = S o 7] n
5 |53 £ |2| ¢ s | &
a a 8 3 G G = o
: Soft
BHOOF/1 / TOPSOIL: Silty sand, light brown, low plasticity, Slightly
/ grassland roots moist
LIGHT CLAY: light brown, light clay, medium plasticity Slightly | Soft
moist
0.5 o
BHOOF/2 | &
c
]
o
(8]
c
w
° Borehole terminated at 0.65m depth.
I =2
1.0

CivPlan

Borehole Log: Sheet 7 of 8

DPC - Dynamic Cone Penetrometer

CBR - California Bearing Ratio




Client: Alimaco Pty Ltd Latitude Logged By: Borehole No:
-34.716 Tanya Erofeev BHOG
Project: 515 Crookwell Rd, Kingsdale, NSW Longitude |Geology: Vegetation
149.6993 Report Section 2.1 Grass
Logged By: Tanya Erofeev Started: Equipment: Total Depth:
9 6/10/2021 Hand Auger 1.2m
©
Auger Operator: CivPlan O |Completed: Groundwater Depth: AHD RL Surface:
6/10/2021 N/A -
Lithological Description:
o
é Soil Group Name: modifier, color, moisture, density/consistency, grain size, c >
% other descriptors o G
‘a 5 = g
€ = c @ i a
= c £ £ 2 ) o >
] o i S © <) O ]
g 'g Q 2 % j Rock Description: modifierm color, hardness/degree of concentration, bedding v 5
K =i g %_ c = and joint characteristics, solutions, void conditions. 3 Z
= 7} 3 o a @
g [s2] E |28]| & 3 5
a a 8 3 G G = o
: Soft
BHO0G/1 / TOPSOIL: Light brown loam, low plasticity, Slightly
/ grassland roots and gravel inclusions moist
/A
SILTY CLAY: Light brown clay, low plasticity Slightly | Soft
moist
0.5 2 Fi
b s Li ici i irm
BHOOG/2 | & LIGHT CLAY: Light brown clay, low plasticity Slightly
S moist
o
(8]
c
w
+—
o
I =2
1.0
Borehole terminated at 1.2m depth.

CivPlan

Borehole Log: Sheet 8 of 8

DPC - Dynamic Cone Penetrometer

CBR - California Bearing Ratio




Appendix C — Calculations



OWMP Calculator - Surface & Sub-Surface Irrigation

Client:
Project:
Project No:
DA No:
Date:

Alimaco Pty Ltd

515 Crookwell Rd, Kingsdale, NSW
20027CC

Planning Proposal

3-Mar-22

Design Irrigation Rate (DIR) for Irrigation Systems (AS/NZS1547:2012)

Soil Category Sb
Soil Texture Light Clay
Structure Moderate

Indicative Permeability 0.05-0.12 m/day
Drip Irrigation DIR 3.00 mm/day

Nutrient and Organic Matter Balance

The formula used to determine area requirements based on organic matter and nutrient

Ioads is as follows:

A=CxQ Non-disinfected effluent up to 10* cfu/100 mL not applicable
L Faecal coliforms
Disinfected effluent <30 cfu/100 mL >100 cfu/100 mL
Where A land area (m?) Dissolved oxygen >2 mglL <2 malL
[} = concentration of nutrient or BOD (mg/L) - - —
Q _ treated wastewater flow rate (L/d) Design figures might not be indicative of long-term operational characteristics
L, = critical loading rate of nutrient or BOD (mg/m?/d)
Nitrogen Loa Nutrient Uptake Rates
Nitrogen Loading
c 20 mg/L Generally between 20 and 30 Vegetation Type ':'“};j’ Total ;; ”
Q 900 L/day 4 or more bedrooms / non-reticulated (kg/ha/year) (kg/ha/year)
N loss in soil 1 mg/day Could be up to 20% Good quality woodland $0 25
Poor quality woodland 65 20
L Lawn - fully managed (clippings 240 20
Crop Uptake 240 kg/ha/yr Managed lawns removed)
Adjusted 65.71 mg/m?/day  Unit conversion Lawn —unmanaged 120 12
, Improved pasture 280 24
. . s o
Irrigation area 274 m Assuming no loss in soil (up to 20%) Perennial pasture ) n
Phosphorus Loadin; Shrubs and some trees - fully 150 16
Phosphorus Loading
managed
P Sorb capacity 1290 mg/kg Shrubs and some frees — unmanaged 75 8 TABLE M1
Soil Depth 05m RECOMMENDED DESIGH IRRIGATION RATE (DIR) FOR IRRIGATION SYSTEMS
i 3
Bulk Density 1500 kg/m’ For b"'ksz:;?!o(‘lgj T';g’,;sf Iy the following values: [Design imigation rate (DIR) (mm/day)
Psorb 9675 kg/ha Intermediate - 1.5g/cm? sei Soil Indicative
Cl il — 1.3g/cm? Category | o Structure permeability Drip Spray LPED
) _ ayey soll = 1.5g. (e Note 1) (Kee) (M) | irigation | irrigation | irrigation
Amount of phosphorus that can be absorbed without leaching over 50 years
*= Phosphorus sorption data in miligrams per kilogram [ma/fkg) is converted to 1 Gravels Structursless ~30 (o0 3
P Sorb Capacity 9675 kg/ha kilograms per hectare (kgfha) using the following equation (see Appendix | and sands (massive) 5 - =
Predicted P Sorb 0.7 Ranges between 33% to 70% for indicative bulk density values): . Sandy | Weakly structured >3.0 (see Note 2) A
Passaroes 6772.5 kg/ha Psorp (kg/ha) = Psorp (ma/kg) x sail depth (m) x bulk density (ka/m?) x 0.01 loams massie 14-20
0.67725 kg/m? "“j’l‘:m“’w‘;:‘" 15-30 .
- ° LA ey sractared woaNom | ¢ 22
. Y
Amount of vegetation uptake over 50 years Phosphorus Sorphon V] pluke Values or massive 05-15
High/ moderate oo-1s
L, Soil Category Texture Structure Acceptable Pson* s o _ structursd i 35 a5 3
/kg) =y loams 012-05 |(ss6 Nota 1) -
Crop Uptake 30 kg/ha/yr Managed lawns (mg, —
Adjusted 8.21 mg/m¥/day Unit conversion 1 Gravels and sands Structureless 50 Ansaton 008042
) Strongly
Pupdake 149900532 mg/m’ 2a Sandy loams Weak 100 corotired 012-05
0.150 kg/m’ 2b Sandy loams Massive 100 Modsratsly _ 3 25
s Light clays structured 006-012 | e Nots 1) 3 (z00 Note 4)
3a Loams High / moderate 200 Weakiy stucured
Amount of phosphorus generated over 50 years s Loams Weak / massive 200 or - sive < 0.06
- Suongry
c 10 mg/L Generally 10 4a Clay loams High / moderate 400 . Swonay. 0.06-05
P, 4b Clay loams Weak 400 ium 2
senerated 164250000 mg 4 P py— 00 6 10 heavy waa:g <006 | oonoren 2 (cee Nots 3) TABLE H1
164.25 kg < dy oams assive clays Waakiy structured h TYPICAL DOMESTIC WASTEWATER DESIGN FLOW ALLOWANCES - AUSTRALIA
Sa Light clays Strong 500 o "'me <006 - o
igati i = ypical wastewater design flows
Irrigation Area Required sb Light clays Moderate 500 NOTES: Seuree (Uperson/day)
- - 1 ForCategory 3to 5 soils (oams to light clays), the drip imigation system needs to be installed in an adequate
Irrigation area -p G “P_) 5c light clays Weck / massive 500 dapth of topsoi (in the order of 150— 250 mm of in st or imported good quality topsoil) to siow the soakage On-site roof water tank supply | Reticulated water supply
generaea” 1 adsormed T uptake 4a Med-heavy clays strong 00 and assist with nuinient reduction. Residential premises
2 ForCategory 1, 2. and 6 soils. the drip imigation system has a depth of 100 - 150 0od quality topsoil 120 150
4o Med-heavy clays Moderate 400 o T Pimasten a o T i geed quaty fopsot
Irrigation area 199 m? bc Med-heavy clays Weak / massive 00 3 LPEDimigation is not advised for Gategory 1 or Gategory 6 soils — drip irrigation of secondary affluent is tha | | Source: Australian Bureau of Statistics. Water Account 2004/2005. Ghapter 7 Figure 7.3
preferred imigation method.
*If soil parent material is basalt then increase Psorp by 100mg/kg 4 tﬁ"mﬂﬂm for Category 5 sods needs a minimum depth of 250 mm of good quality topsoil (see M5 and
.
Hydraulic Loading - Nominated Area Method Monthly Water Balance to Determine Wet Weather Storage - Nominated Area Method
A water balance is based on the following equation calculated on a monthly basis: Design Flow Q /day 900
Design Percolation Rate R mm/week 21 —
Design + = Evapotr 1+ Per Land Area L m’ 411
Precipitation Applied
Parameter Symbol Formula Units January February March April May June July August October November December Total
Or P+W=ET+B Days in month D - days 31 28 31 30 31 30 31 31 30 31 30 31 365
Pr i P - mm/month 61.9 60.7 55.6 44 40.7 53.1 40.8 5255} 48 E235] 62.6 62.8 635.2
Evaportation E - mm/month 187 145 124 79 51 34 39 61 88 123 146 185 1262
Crop factor C - - 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 -
Inputs
Precipi P - mm/month 61.9 60.7 55.6 44 40.7 53.1 40.8 52.5 48 52.5 62.6 62.8 635.2
Effluent Irrigation W (QxD)/L mm/month 67.9 613 67.9 65.7 67.9 65.7 67.9 67.9 65.7 67.9 65.7 67.9 799.3
Inputs P+W mm/month 129.8 122.0 1235 109.7 108.6 118.8 108.7 120.4 113.7 120.4 1283 130.7 1434.5
Outputs
Evaportranspiration ET ExC mm/month 149.6 116 86.8 55.3 35.7 23.8 27.3 42.7 61.6 98.4 116.8 148 962.0
Percolation B (R/7)xD mm/month 93.0 84.0 93.0 90.0 93.0 90.0 93.0 93.0 90.0 93.0 90.0 93.0 1095.0
Outputs ET+B mm/month 242.6 200.0 179.8 1453 128.7 113.8 1203 135.7 151.6 1914 206.8 241.0 2057.0
Storage S (P + W) - (ET + B) | mm/month -112.8 -78.0 -56.3 -35.6 -20.1 5.0 -11.6 Sl -37.9 -71.0 -78.5 -110.3 -
Cumulative Storage M - mm 0.0 0.0 0.0 0.0 0.0 5.0 0.0 S5 -53.2 -124.2 -202.7 0.0 -
Storage i Largest M mm 5
(VxL) /1000 m® 2.06
Land Area Zero Storage 154 181 | 225 I 267 317 445 351 335 261 201 187 157

Table 14: Expected Quality of Wastewater after Treatment in an AWTS

s l: 7 } ; ftration * Failure Indicator
Biochemical oxygen demand | <20 mg/L >50 mg/L
Suspended solids <30 mg/L >50 mg/L
Total nitrogen 25 - 50 mg/L not applicable
Total phosphorus. 10-15 mgiL not applicable

Faecal coliforms




Appendix D — Disposal System Standard Drawings



Cross Section: Upslope Diversion Drain

Gradient of drain

1% to 5% Mazx. 2(H):1(\V) batter grades
1
Direction of Flow &
Hi 300mm
150mm ‘
Geotextile cloth Fi .Iu E Clean local or imported soil and established grass cover
200 - 500mm | | G

10-40mm clean aggregate

100mm agricultural pipe

1500mm

Optional drain where significant subsoil run-on is likely.

Standard Drawing 10A - Upslope Diversion Drain

(not to scale)




Flush Valve

Return Header
Ajr Vacuum
Felease Valve Crip lines
with pressure
| compensating
//" drip emitters
0.6m |
Flush
Return
Line
"i Supply Header
Alr Vacuum
Release Valve Root Inhibitar .
Disc Filter —————»
E—
Slepe of Land Pump Chamber ——»
{downhill)
Secondary
Treatment System

Figure 13.3 Subsurface irmigation schematic for effective distribution and
flushing (Source: Centre for Environmental Training, 2019)



Design for relatively uniform slope Additional design work may be required where slope
exceeds 12% or if system is io be installed over unculating ground.

An earth bank diversion drain must be constructed upskope of the area to divert
stomywater on-on if this is appreciable [see Inset B and Standard Drawing No 1354}

Secondary trealment systam — the Irfigation pemp must provide a sainemem 20m head
and a flow rate that matches the design output of the selacted dripline. Flow rate will
vary depending on emitter spacing, fow rate and linzal metres of line. & full hydraulic

Filtration and fluzhing mechanizm (see inset A) — a field flush valve must be installad on
the return ling to facitate perodic flushing to the trestment tank An additional filter flush
valve should be installed downstream of the field Aush walve, & (minlmum) 150 mesh,
100 micren cylindrical filter should be mstalled and cleancd regularly.

An automatic, hydraulicsliy operated sequencing valve should be installed to deliver

Air release valves must be installed at high peints in cach area. Additional air release

Check valves ars required for each irdgation field 1o facllitate periedic flushing.

Distribution manifolds should be 25mm uPFVC of polyethylena pips buriad 300mm below

Ehughing return manifold should be 25mm uPWE or polyethylens plpe burdad 100-150mm

Fressure compensaiing (PC) subsurface drip line laterals (typically 16mm) with emitters
and laterals at 600mm spacings and buried to a depth 100-150mm. A pressure regulator
will be required where nen-PC ling iz used. Only subsurace dapline specifically

} Gradiend of drain
1 s Max, 2[H) (V) bafter graces
INSET A ) — T NsETB B r
| Al
Birection of Flow
I 300mny
3 1 1500w iR .
I 1500mm
lr - 0] ®
o | Slope of Land - See Note A j Subsurface (rrigation Area Construction
Mo / A
| ' -
! ’ e ! /
Rl | // = “-\K‘_‘ ./ c
"'-"‘J | peme 4 D Hi\\
"’-' -
- - j R gn
"ﬂ.“‘__._ar-" - *-E 80 Limin.
e . H b SO
T3 \ ]
E
effluent avanly to the fwo araas
E
valves may be required in undulating temrain
1 } - : &
: | | H
4 ! the ground surface
| G J ! 2
: i I
i : below the ground suface
Ll
K— : d
! I
! |
: : dezigned for effiuent irigation must be used,
i 1
....................................................... K

This standard design has been based o a generic area ol irigalion based on hpical conditions. i does not eliminale the need for a site
ahd safl srelusiion fo be carmed out ar eny addfiona! conaideraian of aifte speciiic isswes. it should be wsed 85 B genert guide oy,

Nulrient Uptake 4rea — based on Nuttent Balance of Total Phosphorus or Total
Nitragan, whoaver reguiras the greater uptake area.

(not to scale)

Standard Drawing 13B — Subsurface Effluent Irrigation




Cross Section "

——

A

B
[

syt of Land
Sew bt &

[a

= o -

-

owToE =5

TOCGDE § Seamoes 1

Sl S Sy S e e e neans P ———— S
Raised Subsurface lmigation Bed Construction

ets 1

The lapouf and dimansions ssed in (s drawing @& for demonstration puiposas anly. The (ocaton. confgaration 20d jeyout of indindual
alipeurface iMgslion Zones will need fo be detemined o o Sie-apesiic Bass. The pumose of e Standard Drawirg is fe Mustrale @ ivpica)
coniguralion and specily minimum Sysiem comporenls fe.g. Tush lines, separaie zones and Oripins soacing). Miminur subsumace rigaion
o o Ve e Uweling e s st De deiennesd Dy weikr Defarce g i surcanes will ASINVES 1 0LT 207 3lanad this docenimed

Design for refatively unitonm siope. Additionzl de=sian work may be required where slope srcesds 10% or Teveiem i 1o be insialed over
undulafing ground,

An earth bank diversion drain must be conslrucied upslope of the efluent imigation area lo divert slommwater un-on i lhis = apprecabe
Secondary or Advanced Secondary Treaiment System — the imigation pump must provide aileast 20m head to the drglines (after static it
and Fickion kes) and a flow rate thal maichas the design output of the selected dripline. Flow rate wil vary depending on emitier spacing,

emitter flow rate and lineal metres of dripline. A ull hydraulic desion must be camried oul

Filiration sysiem — 2 suitabie fiiter must De in=lzed on De sysiam Minimum stardard i 3 1580 mesh 1000micron cylindrical filer nowsvar
some systems will require a disc filter with finer fiiration cepacity. Some proprietary dripines requirs the installation of 3 ‘tech-filRer' that
doses e sysiem wilh 2 rocd and Liofm inhibitor.

An autsmatic, hydraulically operated seguercing valve should be instalted to deliver efllient evenly W a minimsm of two separate zanes.
Automatc field flush valves must be installed to provide ine flughing at each pump operation. One valve should be nstalied for every 100
lneal metres of line 0 e zone/system. The valves can De inslatied in-field in irmigation boxzs (Dackdlied wilh aggregais) or back at the
treatment syslem

Checl valves are required on the rstum fush manifold of each zone fo fadilifale periodic mamal flushing

Digtribution (suppiy] manifolds should be 25mm LPYVC oF polyeliyiens pipe Duried 2 minkmum 300 mm below the ground surface. Winere
possible, ihe supply 3nd Fush manifoids should g Jecaledin the same iench

Return flush manifolds shoukd be 25mm uPYC or polyethylene pipe buned 100-150mm below the ground surface

Subswrface drip ines with emitters af 200mm spacings and isterals at E00mm spacngs and buried te a depth 100-150mm. Onfy subsurface
aripine speciically designed fer efuent mrgation must be vsed. imgation 2onss may te matalled with manticlds al oppasiie ends or atthe
same end {with laterals cailing back) as shown in the Standard Drawing

Al release o vacuum breaker valves must be instalied at bigh points in each zone. Adcilional air release valves may be required in
undulating f=rram

Frepars the site by clearing all sheubs, trees and boulders. Cut fraes to ground level ard thee grind the stump out o 8 depth of 360mm and
backnll with permealrle matanal such as the maiural topaoil or sand {not clay). Scanty the nafural 2ol across tha entine basal area o a
minimum cepih of 200mm taking care nol Lo compact 1he basal ared in the process. This should extend 1o =t least 1m beyond the
perimater

Subsurisce impgaiion bad is fo be raised to & tolzl height of 300mm sbaove the naiural ground sudface, Compaciion should bs minimésed
when installing the bed. The fill must b2 an orpanic leam to sandy loam with minimal clay content

Grass (furf) must be established over the raised bed immedietaly afier complating constrection

Dirmling Isterals must be buried 100-150mm below the surfac=.

Batler slops 1{vertical) 3 (horzontal) maimum

Mutrisnt Upiaks Arez

Standard Drawing 13C - Raised Subsurface Irrigation Bed

(not to scale)
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