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SECTION 1: STRATEGIC CONTEXT AND BACKGROUND
1.1 Introduction

The City of Canada Bay Affordable Housing Contributions Scheme {the AHCS), sets out how, where,
and at what rate development contributions are collected by the Council for affordable housing.

The AHCS has been prepared in accordance with the requirements of Section 7.32(1)(c) of the
Environmental Planning and Assessment Act and State Environmental Planning Policy 70 - Affordable
Housing (Revised Schemes) (SEPP 70).

It is consistent with the Eastern City District Plan which identifies opportunities to support affordable
rental housing, particularly for key workers and skilled workers in targeted employment areas.

1.2 Context

In Sydney over the last 20 years, a growing population combined with a decrease in average household
size has led to an increase in the demand for housing. This demand has exceeded the supply of new
dwellings and has contributed to increased housing costs, which affects the ability of very low to
moderate income households to live in large parts of the Eastern City District, including desirable
locations such as the City of Canada Bay.

Within Canada Bay, the redevelopment of land at Rhodes East and in the Parramatta Road Corridor is
likely to place further pressure on housing affordability. Unless there is intervention to support the
provision of designated affordable housing, urban renewal is likely to push prices and rents that are
already beyond the capacity of many households even further out of reach.

Council is committed to enabling affordable housing in the City of Canada Bay to maintain a diverse,
vibrant and healthy community and to alleviate housing stress experienced by some individuals and
families in the private rental housing market. This commitment is set out in the Canada Bay
Community Strategic Plan - Your Future 2030 which identifies housing affordability as a challenge, and
recognises the need to supply housing for purchase and rental across a range of income levels to
ensure a broad cross-section of the community can enjoy living and working in the City. This approach
is reinforced in the City of Canada Bay Local Strategic Planning Statement (the LSPS) which sets out a
land-use vision that includes housing affordability and includes actions requiring Council to address
affordable housing.

The City of Canada Bay Housing Strategy (the Housing Strategy, provided at Appendix A) supports the
LSPS, providing an evidence base and the following vision for Affordable Housing in Canada Bay:

Affordability of housing will be addressed through the requirement for major redevelopment
sites to provide affordable housing that can be managed by community housing providers.
This will allow key workers and households on low-moderate incomes to live within the City
of Canada Bay, and retain social and economic diversity. (SGS 2019: p 12).

This Affordable Housing Contribution Scheme is a key step towards meeting that vision.

Owner: Planning and Environment — Strategic Planning Page 1 of 34
Last revised: March 2022
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1.3 Objectives of the AHCS
The objectives of the City of Canada Bay AHCS are to:

* recognise the provision of affordable rental housing as critical infrastructure to support
sustainable growth

» contribute to meeting the needs of very low to moderate income households for affordable
housing in the City of Canada Bay

+ provide certainty around the requirements for affordable housing in the City of Canada Bay,
including the rate for contributions and how contributions will be collected

= ensure that contribution rates for affordable housing are viable and are evidence- based.

1.4 Where does the AHCS apply?
The AHCS applies to the following land within the City of Canada Bay Local Government Area:

1} Rhodes West and Rhodes East as shown in Figure 1.1, below; and

2) The Parramatta Road Corridor Urban Transformation Strategy Precinct Areas of Burwood,
Homebush and Kings Bay as shown in Figure 1.2, below; and

3) 160 Burwood Rd, Concord (Bushell ’s site) at Figure 1.3, below; and

4) 1-7 Ramsay Road and 5 & 7 Harrabrook Avenue, Five Dock at Figure 1.4 below,

5) Other areas within the City of Canada Bay where a Planning Proposal is approved for
residential or mixed-use development and an uplift of land value is created, and where Council
resolves to include the area in this AHCS scheme and the Canada Bay LEP,

These lands to which the AHCS apply are collectively referred to as “the affordable housing
contribution areas”.

Additional land may be added to the AHCS by amendment of this document via Council resolution and
amendment of the Canada Bay LEP.

Owner: Planning and Environment — Strategic Planning Page 2 of 34
Last revised: March 2022
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Figure 1.1b: Rhodes West Affordable Housing Contribution Area

Owner: Planning and Environment — Stralegic Planning
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Figure 1.2b: Burwood Affordable Housing Contribution Area
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Figure 1.3: 160 Burwood Road, Concord Affordable Housing Contribution Area
Owner: Planning and Environment — Strategic Planning Page 5 of 34
Last revised: March 2022
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Figure 1.4: 1- 7 Ramsay Street and 5 & 7 Harrabrook Avenue, Five Dock Affordable Housing
Contribution Area
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1.5 What type of development does the AHCS apply to?

The AHCS applies to all new development in the areas defined by the maps in section 1.2 of this AHCS,
except for:

* Development for non-residential floorspace (unless identified as adaptable floor space)

e Exempt development

« Adwelling house that results in the creation of less than 200sqm of residential floor space

» Refurbishment or repair of a building that results in additional residential floorspace less
than 100 sgm
Development for the purposes of affordable housing or social housing
Development of community facilities, public roads or public utility undertakings.

1.6 Overview- Affordable Housing Need in City of Canada Bay

Evidence

Council has assembled a comprehensive evidence base that considers both the need for and viahility
of requiring affordable housing provision as part of development in the LGA. This has supported the
development of the AHCS and is referenced in this section and throughout the document, with details
provided in the appendices. The evidence base includes LGA-wide information such as its Housing
Strategy, and locality-based affordable housing reports for the Rhodes Planned Precinct, Parramatta
Road Corridor precincts and the former Bushell's site at 160 Burwood Road, Concord.
The evidence base includes the following documents:
* Council's Affordable Housing Policy (2007, revised August 2017)
e City of Canada Bay Housing Strategy (SGS Economics and Planning) 2019
= Draft Affordable Housing Program Rhodes East {Hill PDA) 2017
Affordable Rental Housing -Evidence report Rhodes East (Hill PDA) 2017
Draft Affordable Housing Program- Parramatta Road Corridor {AEC Consulting 2019)
Affordable Housing Program- Parramatta Road Corridor Background Analysis (AEC
Consulting 2018)
160 Burwood Road Concord, Affordable Housing Feasibility Analysis (AEC Consulting 2019)
Feasibility analysis undertaken by the Department of Planning, Industry and Environment for
Rhodes Gateway West {Jones Lang LaSalle 2020)
+ 1 Ramsay Road, Five Dock — Affordable Housing Feasibility Analysis (Atlas Urban Economics
2021)

Overview

As for many Councils within the Greater Sydney Region, the decline in the affordability of housing is a
key issue for the City of Canada Bay. Over the last 20 years there has been an ongoing decline in the
proportion of housing stock available for very low to moderate income households in particular. The
desirable location and proximity of the LGA, together with the upward pressure on property prices
from urban renewal and stagnation of wages is expected to cause further declines in affordability over
future decades. This will lead to increased demand for Affordable and Social Housing. *?

1 SGS Economics and Planning for City of Canada Bay Council (2019} Canada Bay Housing Strategy.
Owner: Planning and Environment — Strategic Planning Page 7 of 34
Last revised: March 2022
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2 AEC for City of Canada Bay Council (2019] Affordable Heusing Program Parramatta Road Corridor.

Owner: Planning and Environment — Slrategic Planning Page 8 of 34
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The lack of affordable rental housing will have the effect of displacement within the City of Canada
Bay, with very low-moderate income earners at risk of being forced away from the area. This would
lead to a less diverse community, the migration of young people to other areas and a reduced labour
force of key workers available to support the local economy. *

One of the key findings of The City of Canada Bay's Housing Strategy is that housing in the LGA is
becoming less affordable- particularly for young families moving into larger dwellings with more than
two bedrooms.*

Affordable and Social Housing Demand?®

The Housing Strategy describes households who are in need of affordable housing as those who, due
to financial stress (and potentially other reasons), are either:

* Unable to access market housing (including homeless persons)
¢ Have low household incomes and spend a high proportion of this income on rent (i.e. are
experiencing rental stress)®

Research undertaken by SGS Economics and Planning for the Housing Strategy found that at the time
of the last Census, 42% of households renting in the City of Canada Bay LGA experienced rental stress
(paying more than 30% of household income on rent). Of the 3,780 households currently experiencing
rental stress, 2,224 are experiencing severe rental stress (paying more than 50% of household income
on rent). This has a significant impact on lower income households, including key workers, sole
parents, older persons and students.

This level of rental stress translated to a demand for 5,058 social and affordable housing dwellings
within Canada Bay, illustrated in Figure 1.4 below: The current 1,016 Canada Bay households living in
social housing also contributes to this demand.

* Affordable Housing Discussion Paper and Action Plan- Warringah Council (2015) in Hill PDA {2017 Affordable Housing Program Rhodes
East)

#5GS Economics and Planning for City of Canada Bay Council (20139) Canada Bay Housing Strategy.

*Information in this section from 5G5S Economics and Planning for City of Canada Bay Council (2019) Canada Bay Housing Strategy

£ This definition excludes those who are homeowners and are experiencing mortgage stress. This cohart is typically excluded, as these
households have the option of hiquidating their asset and entering the rental market. (source: SGS Economics and Planning 2013}

Owner: Planning and Environment — Strategic Planning Page 9 of 34
Last revised: March 2022
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Figure 1.4: Current Demand (by number of households) for Social and Affordable Housing
Source; ABS Census 2016, ABS Homelessness Estimate (Cat. 2049.0), SGS Economics & Planning 2018

Over the 20-year period spanning from 2016 to 2036, the City of Canada Bay is expected to
accommodate a high level of population growth, with the population predicted to increase from
approximately 88,000 in 2016 to 120,000 in 2036.

Demand for social and affordable housing is expected to grow by approximately 770 dwellings to 2026
and up to 1,997 additional dwellings between 2016 and 2036. When added to current demand, this
results in a total demand of 7,056 dwellings (i.e. 14% of all dwellings in Canada Bay). This represents
an average annual growth rate of 1.7%, compared to an annual growth of 1.5% across NSW.”

In addition to population growth pressures, the redevelopment of land in urban renewal precincts
such as Rhodes Planned Precinct and the Parramatta Road Corridor is likely to place upward pressure
on property values. Unless there is intervention to support the provision of designated affordable
housing, urban renewal is likely to push already high purchase prices and rents further out of reach of
very low to moderate income households.

Current supply of affordable housing®

In 2016, Canada Bay had a stock of 1,187 social and affordable housing dwellings. Of these, the
majority (816) were public housing dwellings, 331 were community housing dwellings and 40 were
National Rental Affordability Scheme (NRAS) dwellings (SGS Economics and Planning). It is noted that
NRAS is currently being phased out by the Australian Government.

When considering this supply against current demand, SGS found that in 2016, there was
consequently a shortfall of 3,871 affordable and social dwellings in the Canada Bay LGA.

*1bid
Information sourced from 5SGS Economics and Planning for City of Canada Bay Council {2019} Canada Bay Housing Strategy

Owner: Planning and Environment — Strategic Planning Page 10 of 34
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1.7 Legislative basis for Affordable Housing Contributions

Section 7.32 of the Environmental Planning and Assessment Act (EP& A Act) allows Council to levy
contributions for affordable housing if a State Environmental Planning Policy (SEPP) identifies a need
for affordable housing in the LGA.

In April 2018, State Environmental Planning Policy No 70 = Affordable Housing (Revised Schemes)
(SEPP 70) was amended to apply to the City of Canada Bay. The SEPP provides a mechanism for
Councils to develop schemes and levy developer contributions for affordable housing via conditions
of consent. The SEPP now applies to all Councils in the Greater Sydney Region.

Under Section 7.32(3)(b) of the EP&A Act, any condition imposed on a development consent must be
authorised by a Local Environmental Plan (LEP) and be in accordance with an affordable housing
contribution scheme for dedications or contributions set out in, or adopted by, the LEP.

Clause 6.12 of the City of Canada Bay LEP 2013 authorises this AHCS, as follows:

Part 6 Local Provisions

6.12 Affordable housing
(1) This clause applies to development on land in an affordable housing contribution area that
involves—
{a) the erection of a new building with a gross floor area of more than 200 square metres, or
(b) alterations to an existing building that will result in the creation of more than 200 square
metres of gross floor area that is intended to be used for residential purposes, or
(c) the demolition of existing floor area and the subsequent creation, whether for the same ora
different purpose, of more than 100 square metres of gross floor area.

(2) The consent authority may, when granting development consent to development to which this
clause applies, impose a condition requiring a contribution equivalent to the applicable affordable
housing levy contribution for the development specified in subclauses (2A)—(6A).

(2A) The affordable housing levy contribution for development in Area 4 is 3.5% of the relevant floor
area that exceeds the floor space achieved by applying a floor space ratio of 1.76:1.

(3) The affordable housing levy contribution for development in the following affordable housing
contribution areas is 4% of the relevant floor area—
(a) the Burwood affordable housing contribution area,
(b) the Homebush affordable housing contribution area, except for 3 King Street, Concord West
and 176-184 George Street, Concord West,
(c) the Kings Bay affordable housing contribution area.

(4) The affordable housing levy contribution for development on land at 3 King Street, within the
Homebush affordable housing contribution area, is 5% of the relevant floor area that exceeds the floor
space achieved by applying a floor space ratio of 0.5:1.

(5) The affordable housing levy contribution for development on land at 176-184 George Street,
Concord West, within the Homebush affordable housing contribution area, is 5% of the relevant floor
area that exceeds the floor space achieved by applying a floor space ratio of 1.0:1.

Owner: Planning and Environment — Strategic Planning Page 11 of 34
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(6) The affordable housing levy contribution for development in the following affordable housing
contribution areas is 5% of the relevant floor area—
{ab-the-160-Burwood Road Cancord aHerdable-housing contributienarea;
(ka) -the Rhodes East affordable housing contribution area,
{be) the 1 —7 Ramsay Road and 5 & 7 Harrabrook Avenue, Five Dock.

(6A) The affordable housing levy contribution for development on land in the Rhodes West affordable
housing contribution area, except for Area 4, is 5% of the relevant floor area that exceeds the floor
space achieved by applying the maximum floor space ratio that was shown for the land on the Floor
Space Ratio Map immediately before the commencement of this subclause.

affordable housing contribution area is 7% of the relevant floor area.

{7) A condition imposed under this clause must provide for the affordable housing levy contribution
to be satisfied—
(a) by dedication in favour of the Council of land comprising—
(i) 1 or more dwellings, each having a gross floor area of not less than 50 square metres, with any
remainder paid as a monetary contribution to the Council, or
(ii) other land approved by the Council in accordance with the Affordable Housing Contributions
Scheme, with any remainder paid as a monetary contribution to the Council, or
(b) if the person chooses, by monetary contribution paid to the Council.

(8) The rate at which a dedication of land or monetary contribution is taken to be equivalent to the
relevant floor area for the purposes of the affordable housing levy contribution is to be calculated in
accordance with the Affordable Housing Contributions Scheme.

(9) To avoid doubt—
(a) it does not matter whether the floor area, to which a condition under this clause relates, was in
existence before, or is created after, the commencement of this clause, or whether the floor area
concerned replaces an existing area, and
(b) the demolition of a building, or a change in the use of land, does not give rise to a claim for a
refund of an affordable housing contribution.

(10) Inthis clause—
affordable housing contribution area means the following areas shown on the Affordable Housing
Contribution Scheme Map—

(a) Burwood affordable housing contribution area,

(b) 160 Burwood Road Concord affordable housing contribution area,

(c) Homebush affordable housing contribution area,

(d) Kings Bay affordable housing contribution area,

(e) Rhodes East affordable housing contribution area,

(f} Rhodes West affordable housing contribution area,

(g) 1 -7 Ramsay Street and 5 & 7 Harrabrook Avenue affordable housing contribution area.

Affordable Housing Contributions Scheme means the Affordable Housing Contributions Scheme
adopted by the Council on 18 August 2020.
Area 4 means the land identified as “Area 4” on the Additional Local Provisions Map,

Owner: Planning and Environment — Strategic Planning Page 12 of 34
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relevant floor area of a building means the gross floor area of the building that is to be used for
residential purposes excluding the floor area that is—
{a) to be used to provide affordable housing or public housing, or
(b) to be used for community facilities, schools, public roads or public utility undertakings, or
(c) on land in Zone IN1 General Industrial.

1.8 Relationship to other affordable housing provisions in the LGA
City of Canada Bay Local Environmental Plan 2013

The Affordable Housing Contributions Scheme is affected by the inclusionary zoning provisions in the
City of Canada Bay Local Environmental Plan 2013 which are authorised under the Environmental
Planning and Assessment Act 1979 and State Environmental Planning Policy No. 70 Affordable Housing
(Revised Schemes).

Under these provisions all residential development in the nominated locations {unless excluded) is
required to provide affordable housing contributions. This can be achieved by dedicating affordable
housing dwellings an-site or by a monetary contribution or by land dedication of suitable land to
Council.

City of Canada Bay Local Strategic Planning Statement

The City of Canada Bay Local Strategic Planning Statement sets out the following affordable housing
provisions:

= Action 2.1 includes Council’s intention for 5% of new housing to be provided as affordable
housing in the Rhodes Peninsula.

* Action 5.1 states that an Affordable Housing Contributions Scheme will be prepared for the
Parramatta Road Corridor.

® Action 5.5 requires a minimum of 5% of the Gross Floor Area of new development to be
dedicated as affordable housing for: Planned Precincts; Parramatta Road Corridor precincts;
and where there is an increase in density arising from a planning proposal. It also states that
‘an affordable housing contribution plan is required before the rezoning of above
precincts/sites,

Owner: Planning and Environment — Strategic Planning Page 13 of 34
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The targets outlined in the Local Strategic Planning Statement are subject to detailed viability testing.
Viability testing undertaken to inform the Affordable Housing Contributions Scheme has shown that
it is not viable to require the 5% target contribution within the Parramatta Road Corridor, therefore a
4% contribution requirement will be applied, to be reviewed and amended in future, if conditions
change and the 5% target is found to be viable.

Voluntary Planning Agreements

Council has a Planning Agreements Policy which sets out its policy, principles and proceduresrelating
to planning agreements under secticn 7.4 of the Environmental Planning and Assessment Act 1979,

The minimum requirements for affordable housing as set out in this AHCS will apply to applicable
development regardless whether a Voluntary Planning Agreement is negotiated with Council. In some
instances, contributions additional to Affordable Housing will be negotiated and required in a
Voluntary Planning Agreement.

Where Council is negotiating the terms of a proposed planning agreement that includes provision for
affordable housing in connection with a development application or proposed development
application, it will follow the requirements set out in Environmental Planning and Assessment
(Planning Agreements) Ministerial Direction 2019.

City of Canada Bay Affordable Housing Policy

The City of Canada Bay Affordable Housing Policy provides a set of principles and clarifies the intent
of Council’s involvement in affordable housing. The principles are:

e Council supports the production of affordable housing stock; whether through inclusionary
zoning, voluntary planning agreements or working with developers to encourage
appropriately designed affordable housing

e Council aims to provide increased flexibility for a diverse range of housing types and sizes for
varying stages of life. Council may achieve this by updating the LEP and DCP following detailed
community engagement and analysis in order to understand needs

* Council undertakes the role of advocacy, and where possible, undertake mitigation to reduce
further loss to affordable housing stock

It also provides management guidelines for the ongoing operation of affordable housing units owned
by Council.

1.9 Affordable housing principles

In addition to those principles provided in the City of Canada Bay Affordable Housing Policy, the AHCS
will be managed in accordance with the following principles set out in SEPP 70:

1. Where any of the circumstances described in section 7.32 (1) (a), (b), (c) or {d) of the Act occur,
and a State Environmental Planning Policy or Local Environmental Plan authorises an
affordable housing condition to be imposed, such a condition should be imposed so that
mixed and balanced communities are created.

Owner: Planning and Environment — Strategic Planning Page 14 of 34
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2. Affordable housing is to be created and managed so that a socially diverse residential
population representative of all income groups is developed and maintained in a locality.

3. Affordable housing is to be made available to very low, low or moderate income households,
or any combination of these,

4. Affordable housing is to be rented to appropriately qualified tenants and at an appropriate
rate of gross household income.

5. land provided for affordable housing is to be used for the purpose of the provision of
affordable housing.

6. Buildings provided for affordable housing are to be managed so as to maintain their continued
use for affordable housing.

7. Rental from affordable housing, after deduction of normal landlord’s expenses {including
management and maintenance costs and all rates and taxes payable in connection with the
dwellings), is generally to be used for the purpose of improving or replacing affordable
housing or for providing additional affordable housing.

8. Affordable housing is to consist of dwellings constructed to a standard that, in the opinion of
the consent authority, is consistent with other dwellings in the vicinity.

1.10 Definitions

Affordable Housing As defined by Environmental Planning and Assessment Act 1979:
means housing for very low-income households, low income
households or moderate-income households, being such households as
are prescribed by the regulations or as are provided for in an
environmental planning instrument.

Affordable Rental Is affordable rental housing that is owned by the City of Canada Bay

Housing that is managed by a registered Community Housing Provider and
rented to very low, low and moderate income households.

Contribution rate The contribution rate that is used in the calculation of the monetary
contribution for a relevant development and is adjusted quarterly to
take into account indexation.

Dwelling in-kind Dedication to the City of Canada Bay of affordable housing on-site

Gross Floor Area As defined by Canada Bay Local Environmental Plan 2013:

(GFA) The sum of the floor area of each floor of a building measured from
the internal face of external walls, or from the internal face of walls
separating the building from any other building, measured at a height
of 1.4 metres above the floor, and includes:

a) the area of a mezzanine, and
b) habitable rooms in a basement or an attic, and
c) any shop, auditorium, cinema, and the like, in a basement or attic,
but excludes:
d) any area for common vertical circulation, such as lifts and stairs,
and
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e) any basement:

f) storage, and

g) vehicular access, loading areas, garbage and services, and

h) plant rooms, lift towers and other areas used exclusively for
mechanical services or ducting, and

i) car parking to meet any requirements of the consent authaority
(including access to that car parking), and

j) any space used for the loading or unloading of goods (including
access to it), and

k) terraces and balconies with outer walls less than 1.4 metres high,
and

1) voids above a floor at the level of a storey or storey above.

Housing affordability

Refers to the relationship between expenditure on housing cost
{whether a mortgage payment or a rental payment) and household
incomes. A common benchmark measure is no more than 30% of
gross household income is spent on housing costs.

Inclusionary zoning

A planning intervention by government that mandates a certain
proportion of development is required (or included) as affordable
housing dwellings as a condition of planning consent.

This mandatory requirement is specified as a certain proportion of
affordable housing to be ‘included’ within the development.

In-lieu contribution

Contribution rates for monetary contributions in lieu of affordable
housing units. The Contribution Rate is expressed as dollar amount of
affordable housing required. A contribution in-lieu of (instead of) cash
could be made in-kind, whether as a contribution of land or
contribution of completed dwellings.

Land in-kind

Dedication to the City of Canada Bay of land for affordable housing

Vert low, low &
moderate income
households

As defined in State Environmental Planning Policy 70 Affordable
Housing (Revised Schemes), very low to moderate income households
are those households whose gross incomes fall within the following
ranges of percentages of the median household income for the time
being for the Sydney Statistical Division according to the Australian
Bureau of Statistics:

e Very low-income household < 50%

* Low income household 50% -80%

* Moderate income household 80% to 120%

Registered Community
Housing Provider

Community housing providers who are registered under the National
Regulatory System of Community Housing. In NSW a community
housing provide must be registered by the Registrar of Community
Housing to receive assistance from the Department of Family and
Community Services or the NSW Land and Housing Corporation.

Net Saleable Area (NSA)

A term used for residential property which refers to the internal floor
area including internal walls, mezzanines, bathrooms and hallways but
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excludes common spaces and uncovered areas such as balconies,
patios and verandahs.
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SECTION 2: AFFORDABLE HOUSING CONTRIBUTIONS
2.1 Contribution rates

Affordable housing contributions are in addition to other contributions including local infrastructure
contributions (57.11 or 57.12) and special infrastructure contributions (Subdivision 4 of the Act).

All development in the Affordable Housing Contribution Areas must contribute to affordable housing,
required through a condition of development consent. Contributions must meet the following
requirements:

* A contribution is to be calculated in accordance with the requirements of this section. There
are no savings or credits for floor space that may exist on the site, even if the building is
being adapted or reused.

If the contribution is less than 50 sqm then it must be made as a monetary contribution.
A contribution in some instances may comprise a combination of in-kind dedication and
monetary contribution.

* Adaptable floor area (from existing commercial/industrial to residential) is calculated in the
total residential gross floor area for the purpose of calculating an affordable housing
contribution.

* In all instances Council will require evidence that that the condition of consent has been
satisfied prior to the granting of a Construction Certificate.

The rates of affordable housing contributions required under the AHCS are as follows:

Rhodes East and Rhodes West Affordable Housing Contribution Areas

Rhodes East Affordable Housing Contribution Area: 5% of the total gross floor area that is to be
used for residential uses.

Rhodes West Affordable Housing Contribution Area: 5% of the additional gross floor area that is to
be used for residential uses (except for 4 Mary Street and 1-9 Marquet Street in Rhodes where 3,5%
of the additional gross floor area applies) *
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Parramatta Road Corridor Affordable Housing Contribution Areas:

« Kings Bay Affordable Housing Contribution Area - 4% of the total gross floor area that is to be
used for residential uses.

* Burwood Affordable Housing Contribution Area - 4% of the total gross floor area that is to be
used for residential uses.

* Homebush Affordable Housing Contribution Area - 4% of total gross floor area (except for 3
King St and 176 George Street in Concord West where 5% of additional gross floor areaapplies)™®

160 Burwood Road, Concord Affordable Housing Contribution Area:

| ] 160 Burwood Road, Concord: 75% of the total gross floor area that is to be used for residential uses. |

A detailed justification for the above rates and description of the viability testing for each of the
locations can be found in Appendix B.

There are three methods by which a contribution requirement may be satisfied:
s Dedication of completed dwellings (refer section 2.2);
* Making an equivalent monetary contribution (refer section 2.3); or
= Contribution of land for affordable housing (refer section 2.4).

When submitting a DA, the documentation should confirm which method of contribution is proposed.

1-7 Ramsay Street and 5 & 7 Harrabrook Avenue Affordable Housing Contribution Area:

1 -7 Ramsay Street and 5 & 7 Harrabrook Avenue, Five Dock: 5% of the total gross floor area that is
to be used for residential uses.

A detailed justification for the above rates and description of the viability testing for each of the
locations can be found in Appendix B.

There are three methads by which a contribution requirement may be satisfied:
« Dedication of completed dwellings (refer section 2.2);
» Making an equivalent monetary contribution (refer section 2.3); or
« Contribution of land for affordable housing (refer section 2.4).

When submitting a DA, the documentation should confirm which method of contribution is proposed.

2.2 Dedication of dwellings

The affordable housing contribution requirement may be satisfied through the dedication of
completed dwellings free of cost, and to the satisfaction of Council. The completed dwellings must be
purposed as affordable rental dwellings and meet the following requirements:

e Align with the affordable housing principles in Section 1. 7.

e The location, size and quality of the affordable housing dwellings are to be to the satisfaction of
Council and its nominated Community Housing Provider (CHP) and generally consistent with the
standard of new housing in the LGA. They should not be distinguishable from market housing
within the LGA. If not to its satisfaction, Council may require the contribution to be satisfied by
way of an equivalent monetary contribution.

e Completed dwellings (and land) are dedicated to Council in perpetuity and free of cost. Council
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or its Community Housing Provider will be responsible for rental arrangements.

e Total gross floor area (GFA) exceeds 50sgm. If the GFA is less than 50sqm, a monetary
contribution will instead be payable (as described in section 2.3 of the Scheme).

¢ Theinternal living space (net saleable area, NSA) of the competed dwellings is to be a similar
efficiency ratio to the overall residential dwellings.

® The dwellings shall meet the minimum sustainability and energy-efficiency requirements set out
in the City of Canada Bay LEP and DCP.

e  Where only part of a contribution is satisfied through dedication of completed dwellings, any
remaining requirement is to be paid as a monetary contribution.

19The affordable housing contributions rates in the Homebush Seheme Aras are different for the sites at 3 King 5t and 176 George 5t, West
Concord, & se are subject to negot
floor area would be required as aifo

Voluntary Planning Agreements where an agreement was made that 5% of additional gross
= housing contributions
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CALCULATING DWELLING CONTRIBUTION FOR 5% RATE (APPLIES TO RHODES EAST,160
BURWOOD-RD-CONCORD; AND 1-7 RAMSAY STREET and 5 & 7 HARRABROOK AVE FIVE DOCK
AFFORDABLE HOUSING CONTRIBUTION AREAS)

Calculating the Contribution - Residential development
Caolculation: Gross floor area x 5% = required affordable housing square metre provision.
Example: A development application for a new residential development comprising 8,000 square
metres of GFA.

= 8,000sgm x 5%

= 400sqm affordable housing GFA required to be dedicated
Calculating the Contribution -Mixed-use development
Calculation: Total GFA - non-residential GFA = residential GFA

Residential GFA x 5% = required affordable housing square metre provision

Exampile: A development application for a new 8,000sqm mixed use development comprising
7,000sgm of residential GFA and 1,000sqm of non-residential GFA.

= 8,000sgm - 1,000sgqm = 7,000sgm Residential GFA

= 7,000sqm x 5%

= 350sqm affordable housing GFA required to be dedicated
Calculating the Contribution -Adaptable Use

A change of use of an existing non-residential use to a residential use would attract an affordable
housing contribution.

Affordable Housing contribution provision:
= contribution rate x converted residential gross floor area
= CR x RGFA

Example: A development application for a conversion of a of an existing 2,000 SQM
commercial/industrial space to residential GFA.

2,000sgm of converted GFA
= 2,000sgm x 5%
=100 sgm affordable housing GFA required to be dedicated
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CALCULATING DWELLING CONTRIBUTION FOR 75% RATE (APPLIES TO 160 BURWOOD ROAD
CONCORD AFFORDABLE HOUSING CONTRIBUTION AREA)

Calculating the Contribution - Residential development

Calculation: Gross floor area x 7% = required affordable housing square metre provision.

Example: A development application for a new residential development comprising 8,000 square
metres of GFA.

= 8,000sam x 7%
= 560sgm affordable housing GFA required to he dedicated

Calculating the Contribution -Mixed-use development
Calculation: Total GFA - non-residential GFA = residential GFA

Residential GFA x 7% = required affordable housing square metre provision

Example: A development application for a new 8,000sam mixed use development comprising
7,000sgm of residential GFA and 1,000sgm of non-residential GFA.

= 8,000sgm - 1,000sgm = 7,000sqm Residential GFA
= 7,000sgm x 7%
= 490sgm affordable housing GFA required to be dedicated

Calculating the Contribution -Adaptable Use

A change of use of an existing non-residential use to a residential use would attract an affordable
housing contribution.

Affordable Housing contribution provision:

= contribution rate x converted residential gross floor area
= CR x RGFA

Example: A development application for a conversion of a of an existing 2,000 SQM
commercialf/industrial space to residential GFA.

2,000sgm of converted GFA

= 2,000sgm x 7%
= 140 sqm affordable housing GFA required to be dedicated
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CALCULATING DWELLING CONTRIBUTION FOR 4% RATE (APPLIES TO HOMEBUSH*, BURWOOD-
AND KINGS BAY AFFORDABLE HOUSING CONTRIBUTION AREAS)

*Excluding 3 King St and 176 George Street in Concord West,

Calculating the Contribution - Residential development

Calculation: Gross floor area x 4% = required affordable housing square metre provision.

Example: A development application for a new residential development comprising 8,000 square
metres of GFA.

= 8,000sgm x 4%
=320 sqm affordable housing GFA required to be dedicated
Calculating the Contribution -Mixed-use development

Calculation: Subtract the non-residential gross floor area from the total building gross floor area
to determine the residential gross floor area

Therefore: Total GFA - non-residential GFA = residential GFA
Residential GFA x 4% = required affordable housing square metre provision

Example: A development application for a new 8,000sqm mixed use development comprising
7,000sqm of residential GFA and 1,000sqm of non-residential GFA.

= 8,000sgm - 1,000sqm = 7,000sgm Residential GFA

=7,000sgm x 4%

= 280 sgm affordable housing GFA required to be dedicated
Calculating the Contribution -Adaptable Use

A change of use of an existing non-residential use to a residential use would attract an affordable
housing contribution.

Monetary contribution provision:
= contribution rate x converted residential gross floor area
= CR x RGFA

Example: A development application for a conversion of a of an existing 2,000 SQM
commercial/industrial space to residential GFA.

2,000sgm of converted GFA
= 2,000sgm x 4%
= 80sqm affordable housing GFA required to be dedicated

Note: If the dedication of dwellings is in deficit of more than 1 sqm, the remaining balance of the GFA is paid
as a monetary contribution using the methodology detailed in section 2.3.

if the dedication of dwellings exceeds the gross floor area required, the amount is not recoverable by the
developer. Each affordable housing dwelling is required to have a gross floor area of 50sqm or greater.

Where dedication of dwellings exceeds the GFA requirement, there is no offset available against
other contributions.
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CALCULATING DWELLING CONTRIBUTION FOR 5% of Additional Gross Floor Area (APPLIES TO
RHODES WEST* & 3 KING ST AND 176 GEORGE STREET CONCORD WEST AFFORDABLE
HOUSING CONTRIBUTION AREAS)

*Excluding 4 Mary Street and 1-9 Marguet Street, Rhodes

Calculating the Contribution - Residential development
Calculation:
Additional gross floor area” x 5% = required affordable housing square metre provision.

*Additional gross floor area = Subtract the total gross floor area permissible under the Canada Bay
Local Environmental Plan prior to the amended development controls, from the proposed gross
floor area.

Example: A development application for a new residential development comprising 8,000 square
metres of additicnal GFA.

= 8,000sgm additional GFA x 5%
= 400sgm affordable housing GFA required to be dedicated

Calculating the Contribution -Mixed-use development
Calculation: Total additional GFA — total additional non-residential GFA = Total additional
residential GFA

Total additional residential GFA x 5% = required affordable housing square
metre provision

Example: A development application for a new residential development with an additional
8,000sgm mixed use development comprising 7,000sgm of additional residential GFA and
1,000sgm of additional non-residential GFA.

= 8,000sgm - 1,000sqm = 7,000sqm additional residential GFA

= 7,000sgm x 5%

= 350sgm affordable housing GFA required to be dedicated
Calculating the Contribution -Adaptable Use

A change of use of an existing non-residential use to a residential use would attract an affordable
housing contribution.

Affordable Housing contribution provision:
= contribution rate x converted residential gross floor area
= CR x RGFA

Example: A development application for a conversion of a of an existing 2,000 SOM
commercial/industrial space to residential GFA.

2,000sgm of converted GFA
= 2,000sgm x 5%
=100 sqm affordable housing GFA required to be dedicated

Owner: Planning and Environment — Stralegic Planning Page 24 of 34
Last revised: March 2022

Iltem 9.3 - Attachment 20 Page 848



(3 ‘ City of Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

City of Canada Bay Council
Affordable Housing Contribution Scheme

CALCULATING DWELLING CONTRIBUTION FOR 3.5% of Additional Gross Floor Area (APPLIES TO
4 MARY STREET & 1-9 MARQUET STREET RHODES AFFORDABLE HOUSING CONTRIBUTION
AREAS)

Calculating the Contribution -Residential development
Calculation:
Additional gross floor area® x 3.5% = required affordable housing square metre provision.

“Additional gross floor area = Subtract the total gross floor area permissible under the Canada Bay
Local Environmental Plan prior to the amended development controls, from the proposed gross
floor area.

Example: A development application for a new residential development comprising 8,000 square
metres of additional GFA.

= 8,000sqm additional GFA x 3.5%
= 280sgm affordable housing GFA required to be dedicated

Calculating the Contribution -Mixed-use development
Calculation: Total additional GFA - total additional non-residential GFA = Total additional
residential GFA

Total additional residential GFA x 3.5% = required affordable housing square
metre provision

Example: A development application for a new residential development with an additional
8,000sgm mixed use development comprising 7,000sgm of additional residential GFA and
1,000sgm of additional non-residential GFA.

= 8,000sgm - 1,000sgm = 7,000sqm additional residential GFA

=7,000sgm x 3.5%

= 245sqm affordable housing GFA required to be dedicated
Calculating the Contribution -Adaptable Use

A change of use of an existing non-residential use to a residential use would attract an affordable
housing contribution.

Affordable Housing contribution provision:
= contribution rate x converted residential gross floor area
= CR x RGFA

Example: A development application for a conversion of a of an existing 2,000 SOM
commercial/industrial space to residential GFA.

2,000sgm of converted GFA
=2,000sgm x 3.5%
=70 sqm affordable housing GFA required to be dedicated
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2.3 Equivalent monetary contribution

Where a monetary contribution is to be made in lieu of the on-site dedication of completed
dwellings, an equivalent monetary contribution will be made and indexed quarterly and the

contribution rate will be reviewed periodically. The monetary contribution and sample calculations

are outlined below.

The contribution rate® (CR) to be used for each affordable housing contribution area is:

Affordable housing contribution area

Contribution

Contribution

Dock

rate” (% rate /sqm GFA
RATE) (CR)
Rhodes East 5% $488.75
Rhodes West 5.0% additional | $488.75
4 Mary Street and 1-9 Marquet Street in Rhodes 3.5% additional | $488.75
Homebush, Burwood, Kings Bay precincts 4% $430.70
3 King St and 176 George Street in Concord West 5% additional $538.35
160 Burwood Road, Concord 75% $578795.00
1—7 Ramsay Street and 5 & 7 Harrabrook Avenue Five | 5% $606.00

A The monetary contribution rate is reviewed and indexed guarterly as per Section 3.2 of this
Scheme, with reference to median prices for the City of Canada Bay shown in the current NSW

Family and Community Services Sales and Rent Reports. The current contributions rates are
provided within the AHCS Summary Table on Council’s website at

https://www.canadabay.nsw.gov.au/development/plans-policies-and-controls/development-

contribution-plans.
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CALCULATING DWELLING CONTRIBUTION — APPLIES TO ALL AFFORDABLE HOUSING
CONTRIBUTION AREAS
Calculating the Contribution - Residential development

Calculation: Gross Floor Area x Cantribution rate” = required affordable housing square
metre provision (CR).

(For 3 King St and 176 George Street in Concord West, Additional Gross Floor Area” x 5% =
required affordable housing square metre provision; and for 4 Mary Street and 1-9 Marquet
Street in Rhodes, Additional Gross floor x 3.5% = required affordable housing square metre
provision.)

= Contribution rate® multiplied by gross floor area

= CR x GFA

*additional gross floor area = Subtract the total gross floor area permissible under the Canada Bay
Local Environmental Plan prior to the amended development controls, from the proposed gross
floor area.

Example: A development application for a new residential development comprising 8,000 square
metres of GFA.

= CR x GFA
= $538.35 x 8,000sgm

Total payable contribution = $4,306,800.00

Calculating the Contribution - Mixed-use development

Calculation: Subtract the non-residential gross floor area from the total building gross floor area
to determine the residential gross floor area

Therefore: Total GFA - non-residential GFA = residential GFA

Monetary contribution provision:
= contribution rate® x residential gross floor area
= CR x RGFA

Example: A development application in Rhodes East for a new 8,000sgm mixed use development
comprising 7,000sqm of residential GFA and 1,000sgm of non-residential GFA.

= 8,000sqm - 1,000sqm = 7,000sgm Residential GFA
=7,000sqgm x CR ($488.75 for Rhodes East)
Total payable contribution = $3,421,250.00

Owner: Planning and Environment — Strategic Planning Page 27 of 34
Last revised: March 2022

Iltem 9.3 - Attachment 20 Page 851



(3 ‘ City of Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

City of Canada Bay Council
Aftordable Housing Contribution Scheme

Calculating the Contribution -Adaptable Use

A change of use of an existing non-residential use to a residential use would attract an affordable
housing contribution.

Monetary contribution provision:
= contribution rate™ x converted residential gross floor area
= CR x RGFA

Example: A development application in Rhodes East for a conversion of an existing
commercial/industrial space to residential GFA.

1,000sqm of converted GFA
=1,000sqm x $488.75
Total payable contribution = $488,750.00

AThe monetary contribution rates are reviewed and indexed on a quarterly basis as per Section 3.2 of

this Scheme. The current Contributions rates are provided on Council's website within the AHCS
Summary Table.
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2.4 Dedication of Land

The acceptability of land for dedication (as an alternative to dedication of dwellings or monetary
contribution) is subject to Council’s discretion and approval, in consultation with the community
housing sector and Council’s partner CHP. The following requirements are identified to guide the
assessment of suitability.

* Minimum area of 800sgm

e  Within 5-min walking catchment (400m) of bus station or 10-min walking catchment (800m) of
train station

* Not be subject to environmental constraints, in particular:
o Be of residential building quality, not contaminated or require remediation
o Be of good quality building land, not subject to flooding or flood constraints

e Have access, locational and site characteristics comparable to the proposed residential
development.

The value of the dedicated land (assuming the associated floorspace potential is not transferred/
realised elsewhere on the site) should be equivalent to the monetary contribution calculated under
the AHCS.

If the floorspace potential of the dedicated land is able to be transferred and developed elsewhere on
the site, the land should be dedicated to Council at nominal cost ($200/sqm to cover cost of legal and
administrative matters) and a monetary contribution will still be required for affordable housing.

If the floorspace potential of the dedicated land is not transferred and developed elsewhere on the
site, the expertise of a valuer/ land economist is required. In this circumstance, the following steps
are relevant for the dedication of land as a contribution.

*  Assess if the land to be dedicated meets with the identified requirements

» If land is suitable for dedication, identify the proposed land in a subdivision plan to be approved
by Council
Calculate the equivalent monetary contribution payable
Obtain independent valuation of land to be dedicated

» |f the assessed land value is less than the equivalent monetary contribution payable, subject to
acceptability by Council, pay the difference in monetary contribution.

If the assessed land value exceeds the equivalent monetary contribution, no offset or refund is
applicable.

A development application must include the following information:

s The quantum and location of land to be dedicated and any residual amount for which a
monetary contribution is required
Identify on the subdivision plans the land proposed for dedication
Demonstrate the value of the land to be dedicated against the equivalent monetary contribution

= Demonstrate the appropriateness of the land proposed for dedication with reference to the
principles of the AHCS.
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CALCULATING LAND DEDICATION CONTRIBUTION (Equivalent Monetary Contribution Payable)

Contribution rates: In 2019, Contribution rate/sqm GFA (CR) was equivalent to % contribution:

Affordable Housing Contribution Area Conftribution rate® /sqm GFA
(CR) in 2019

Rhodes East $488.75

Rhodes West 5488.75

4 Mary Street and 1-9 Marquet Street in Rhodes $488.75

Homebush, Burwood, Kings Bay precincts $430.70

3 King St and 176 Geoarge Street in Concord West $538.35

160 Burwood Road, Concord $578.00

1 -7 Ramsay Street and 5 & 7 Harrabrook Avenue Five | 5606.00

Dock

AContribution rates are indexed quarterly as per Section 3.2 of this Scheme. To view the current
contribution rate, refer to Council’s AHCS Summary Table at
https://www.canadabay.nsw.gov.au/development/plans-policies-and-controls/development-

contribution-plans

Calculating the Contribution - Residential development

Example: A development in the Kings Bay Precinct proposes new residential floorspace of 4,000sqm
GFA. The affordable housing contribution rate of 4% is applied to the residential GFA as follows:
4,000sgm GFA x 4% = 160sqm GFA to be completed and dedicated as affordable housing

An equivalent monetary contribution of $1,722,800 (4,000sgm x $430.70) is required.

If contribution through land dedication is proposed, consideration should be given to whether the
floorspace potential associated with the dedicated land can be transferred and developed
elsewhere on the site, or if the floorspace potential is foregone with the land that is dedicated.

These two scenarios are illustrated below:
# Scenario 1 - floorspace potential cannot be transferred/ developed elsewhere

o If the land proposed for dedication is valued at $2,000,000, its value exceeds the
equivalent monetary contribution of 51,722,720 required. If accepted for dedication,
no offset or refund is applicable.

o If the land proposed for dedication is valued at 51,500,000, its value is less than the
equivalent monetary contribution of $1,722,720 required, A monetary contribution
of $222,720 is required.

« Scenario 2 - floorspace potential can be transferred and developed elsewhere on the site

o Inthis example, the land should be transferred to Council at nominal cost ($200/sqm)
and a monetary contribution ($1,722,720) made.

o If the land proposed for dedication measured 800sgm, a monetary contribution of
$1,562,720 would be required, calculated below:

= $1,722,720 - $160,000 (800sqm x $200/sqm)
= $1,562,720
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2.5 Development that is exempt from the affordable housing contribution
scheme

The following development is exempt from the AHCS:
a) Development for non-residential floorspace (unless identified as adaptable floor space)
b} Exempt development
c) A dwelling house that results in the creation of less than 200sqm of residential floor space;
d} Refurbishment or repair of a building that results in additional residential floorspace less
than 100 sqm
e) Development for the purposes of affordable housing or social housing
f) Development of community facilities, public roads or public utility undertakings.

The justification for granting exemptions to these development categories is:

+ Inthe case of a) and f), above, the development of non-residential floorspace and
community facilities, public roads or public utility undertakings are excluded from affordable
housing levies. This is because they are considered to have community value due to their
ability to accommodate jobs (commercial or community development) and/ or community
services (community facilities).

* Inthe case of b), ¢), and d), the works are considered to be of a minor nature and imposition
of an affardable housing levy is considered an unfair burden in such minor circumstances.

* In the case of e), development for the purposes of affordable or social housing will already
contribute substantially to the aims of the AHCS,

2.6 Conditions of consent for affordable housing
Council will levy developer contributions for affordable housing via conditions of consent.

The condition of consent must include the following information:

a) The total residential gross floor area of the development that was used to calculate the
contribution or the monetary contribution required.

b) the different floor areas that can contribute to the total contribution amount (this only
applies in instances where rates differ between development types or between commercial
and residential floor space)

¢) the relevant contribution rates

d} the indexation period at time of determination (for any monetary contributions).

e} arequirement to demonstrate that the title of any dwellings will be transferred to a
community housing provider or council prior to the granting a Construction Certificate.

f) arequirement to make any monetary payment at a specified time or stage in the
development application process

g) arequirement that any dwellings that will be dedicated are shown on approved plans in the
same development application and referenced in the affordable housing condition.

h) The dedicated affordable housing is to be constructed to a standard which in the opinion of
Council is consistent with other dwellings in the development.

i) If a staged development, affordable housing must be provided at each stage.
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SECTION 3: ADMINISTRATION AND IMPLEMENTATION

3.1 How to make a contribution

All development to which this AHCS applies (other than development excluded by Canada Bay LEP
2013) is required to provide affordable housing. This requirement will be by way of a condition of
development consent.

There are three different ways to make the required affordable housing contribution. The first is the
dedication of affordable housing dwellings to Council. Secondly where it is not possible or practical for
affordable housing to be dedicated an equivalent monetary contribution can be made. The third and
least preferred is the dedication of land and is expected to apply in exceptional situations.

A contribution requirement forms part of a development consent. Council will require evidence that
the affordable housing contribution requirement is satisfied prior to granting of any construction
certificate or complying development certificate. Where no construction certificate is required,
evidence that the affordable housing contribution requirement is satisfied will be required by Council
before commencement of use/occupation.

The Scheme also includes a methodology for the dedication of land, however it is expected that this
approach would only occur in exceptional circumstances.

Dedicating affordable housing dwellings

Where affordable housing is proposed to be dedicated on site, the applicant must transfer the titles
of the dwellings to Council. An agreement to transfer the titles must be made and evidence provided
to Council prior to the granting of a Construction Certificate.

Council must be satisfied that the nominated dwellings achieve the affordable housing principles and
design details as set out in this Scheme. Where appropriate Council will seek comment from the
Community Housing Provider to ensure this.

Council and the Community Housing Provider (as appropriate) will also consider the suitability of the
proposed dedication and quantum of dwellings from an operational perspective, that is, the cost
implications of management and maintenance.

The affordable housing contribution will be satisfied when the title is transferred to Council prior to
issue of an Occupancy Certificate.

Paying a monetary contribution

Where an applicant is to make a monetary contribution towards affordable housing the amount of
the contribution will be specified in the condition of development consent. The contribution must be
paid to Council prior to the issue of any Construction Certificate.

If the applicant is unable to pay the monetary contribution at Construction Certificate stage, evidence
must be provided to Council to this effect and arrangements made for Council to secure payment such
as a Bank Guarantee or equivalent at a later stage in the development period.
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Dedicating land
Where land is proposed to be dedicated as a contribution, Council will ensure the proposed land
satisfies Council’s requirements and refer the application to a preferred CHP for comment.

Council will undertake an assessment of the appropriateness of land proposed for dedication with
reference to the affordable housing principles and comment received from the preferred CHP.

3.2 Indexing of payments

Contribution rates will be adjusted quarterly within one week of the first of March, June, September
and December, to ensure that the contributions reflect the costs associated with the provision of
affordable housing over time. Rates will be adjusted with reference to movement in the median price
for strata dwellings in the City of Canada Bay LGA. All monetary contributions must be indexed at the
time of payment to ensure funds received will cover the full costs of delivering the required affordable
housing contributions.

The median strata price is published quarterly in the NSW Government Rent and Sales Report, Table:
Sales Price - Greater Metropolitan Region - Strata.

The formula for the adjustment is:
Next Quarter's Contribution Rate = Current Contribution Rate x (MDP2/MDP1)
Where:

MDP1 is the median strata dwelling price for the PREVIOUS quarter

MDP2 is the median strata dwelling price for the CURRENT quarter

The City of Canada Bay's website will display the current rates within the AHCS Summary Table.
3.3 Processes for the distribution and management of funds

Contributions will be pooled and managed by Canada Bay Council or its nominated Community
Housing Provider until there is sufficient funding available to issue a tender or request for expressions
of interest. Any financial return resulting from the management of funds in waiting is to be used for
the purpose of developing affordable housing in accordance with this Scheme.

Rental income received from affordable housing stock will be managed in accordance with the terms
outlined in Council’s Affordable Housing policy. This will ensure returns are re-invested in affordable
housing stock in the form of property maintenance and renewal and replacement.

3.4 Registered community housing providers and delivery program
Affordable Housing properties acquired or achieved under this AHCS or by any other means, are to be

transferred in property title to the City of Canada Bay Council. Alternatively, the City of Canada Bay
Council may nominate a Community Housing Provider, to which the property title is transferred.
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Council will outsource the management of the affordable housing contributions and dwellings to a
Housing Manager with demonstrated experience and expertise in the management of affordable
housing. Selection of the Housing Manager to manage the dwellings will be conducted in accordance
with Council’s Procurement Policy. Council will enter into a management agreement for the affordable
rental housing dwellings with the successful Housing Manager following the selection process.

A Council inter-departmental Affordable Housing Steering Committee will be involved in the ongoing
management of the Affordable Housing program and preparation of a management agreement that
clearly delineate the responsibilities of both Council and the Community Housing Provider. Council
will also provide a delivery program that outlines how funds raised or dwelling provided under the
scheme will be used and requirements for reporting and transparency.

3.5 Monitoring and review of scheme

The AHCS will be reviewed by the Affordable Housing Steering Committee on an annual basis. Key
considerations will include:

« Areview of evidence relating to the Affordable Housing Contribution Scheme where
monitoring identifies issues or considerable change in market conditions.

s number of delivered affordable housing dwellings

s total amount of funds in waiting

= allocation of funding within that year

= Size, type, quality and locational appropriateness of dwellings

s Maintenance and management issues

# Retention and use of affordable housing revenue by Council

+ Social capital objectives — community building and connectedness

s Access to and use of support services by tenants

» Performance of the Housing Manager in accordance with the Management Agreement
» Internal management issues for Council

+ an affordable housing covenant is registered on the title of the land;

« affordable rental dwellings are rented to very low, low and moderate income households at

a per cent of gross household income or at a discount-to-market rent;

+ all rent received after deduction of management and maintenance costs will be used only
for the purpose of improving, replacing, maintaining or providing additional affordable
rental housing; and

» affordable rental dwellings are designed and constructed to a standard which, in the opinion
of Council, is generally consistent with other dwellings in the LGA, that is they are not
differentiated as affordable housing compared with the design of other housing.
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" Affordable Housing Covenants

The affordable housing covenant ensures the benefits of affordable housing are secured in
accordance with this Program in the long term.

The affordable housing covenant will be required to be registered, before the date of the
issue of the occupation certificate, against the title of the property, in accordance with
section 88E of the Conveyancing Act 1919. The covenant will:

e require affordable rental housing to be retained as affordable rental housing in
perpetuity;

« require affordable rental housing to be managed in accordance with the Affordable
Rental Housing Principles;

e allow at the sole discretion of Council for the removal of the covenant to facilitate the
sale of affordable rental housing where Council is satisfied equivalent or better
replacement stock is to be provided within the LGA; and

= allow for the lifting of the covenant at the sole discretion of Council in the
circumstance that the eligible community housing provider becomes insolvent and
another eligible community housing provider, or the Council, is unable or unwilling to
take over the interest in the asset.
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EXECUTIVE SUMMARY

HillPDA was commissioned by Colliers to undertake this Economic Assessment {hereafter referred to as ‘the
Study’) of a Planning Proposal for the rezoning of land at 160 Burwood Road, Concord {hence referred to as the
Subject Site).

The Planning Proposal

The Planning Proposal would facilitate a mixed use development comprising medium to high density
residential, retail, commercial and community uses.

For the purpose of this study it has been assumed that the proposed new zoning will provide:

w475 apartments
® 48 (10%)] for affordable housing
® up to 3,500sgm {GFA) retail space

= 15,700sgm of public open space.

Government Strategies and Targets

The State and Government strategies and policies give impetus to the need to create housing and employment
opportunities, This is evident in the Eastern District Plan and the new Greater Sydney Region Plan. The
Planning Proposal is in accordance with these strategies in providing significant additional housing — including
affordable housing - and an increase in dwelling mixture choice in close proximity to transport and
employment. The associated increase in population will alse stimulate demand for businesses located in
Cancord Town Centre and this will have positive flow-on effects for economic activity and emplayment in the
locality.

Industry Market Overview

The Inner West industrial market is characterised by low levels of demand and new lease activity. This has been
a result of subdued investment resulting in a lack of new developments.

Low demand for traditional industrial uses has resulted in the development of alternative uses in industrial
areas such as hardware retailing, showrcoms and self-storage facilities rather than manufacturing and urban
support services,

The Subject Site’s peninsula location, poor road access for heavy vehicles and its proximity to sensitive
residential areas are significant constraints on its suitability for industrial uses and its ability to maximise the
available floorspace.

Given the Subject Site's foreshore location and the fact that it is surrounding by residential uses, it would be
better suited for higher valued land uses — that is residential and other employment uses.

Residential Justification

Anticipated population growth and latent demand for new residential dwellings in the Canada Bay LGA has
been driving a major transformation of the area with a notable increase in the level of medium density

M Ci7051 Concord Freshfood Project  Ecoroais fmooct Aseansnd Poge 5
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development, particularly around the foreshore. This trend is projected to continue, with demand expected to
remain strong through the foreseeable future notwithstanding the recent ‘downturn’ in the market. The
recant downturn is a short term adjustment to the ‘heated’ market during the 2014-17 perjod.

As there are limited opportunities to develop new housing in areas with high amenity and proximity to
employment, increasingly industrial and mixed use sites are being redeveloped to maximise their potential to
contribute to a range of government objectives.

From a policy perspective, the Planning Proposal would help to meet the demand for new dwellings and, by
providing 10% of the apartments as affordable housing units, would also help address housing affordability
within the Canada Bay LGA.

Economic Impacts

Currently the site is occupied by FreshFood Services Pty Ltd {The House of Robert Timms) for the manufacture
of coffee and has 136 employees. However, the factory has come to the end of its useful life and an
alternative, more suitable, site is currently being sought to establish a new facility.

Two scenarios for the site were investigated:

= Maintain the site under its existing use; or

s Redevelopment for medium to high density housing and mixed use development under the planning
proposal.

Table 1 below summarises the ecanomic impact of each scenario,

Table 1: Economic Impact of Planning Proposal

Total Jobs Generated
Total Salaries (Sm) Generated
Industry Value Added (to GDP)

construction

| Industrial Use Planning Proposal

Jobs Years in Construction

Source: HillPDA

The Planning Proposal would lead to a net increase in jobs {+51 jobs) but a lower total remunerations to
workers (-51.3m) and lower gross value added {-54.6m) largely because it would replace jobs in manufacturing
with jobs in the retail, hospitalities and service industries.

The Planning Proposal would generate $5311m construction on site, additional economic activity of +51.0bn and
+2,677 job years directly and indirectly during the period of construction.

Maintaining the site for food & beverage manufacturing and expanding the operation to maximise the
potential floorspace and employment onsite would bring some minor additional benefits in terms of industry
value add and employment. However, the Site’s location on the Parramatta River, surrounded by residential
uses, with poor heawy vehicle access, and isolated from other industrial uses and major transport routes, are
major constraints on its continued suitability and appeal as an industrial site,

B Ci1%051 Concord Freshfood Project & i froiact Assassmnent Poge &
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Public Benefits

In addition to providing 475 dwelling units, the Planning Proposal will provide substantial public benefits in
terms of open space, public transport services and affordable housing. These benefits are quantified below.

Table 2: Estimate of Value of Public Domain

Public Benefit Sgm | Rate | TOTAL

$3,500 /sgm 25,900,000

AIR RIGHTS OVER PUBLIC SPACES* 7,400

D+L OF PUBLIC SPACES (say) 7,400 $500 /sqm 3,700,000

10% AFFORDABLE HOUSING UNITS** 5,207 $3,611 fsam 18,802,000
BUS SERVICE**" 840,000

FERRY SERVICE*** 2,100,000

TOTAL VALUE OF PUBLIC BENEFITS 51,342,000

* Foreshore park and public plaza area only. It excludes the area of internal roads or laneways and the areas of private open spaces. The
market value of development rights {at $3,500/sqm GFA) is the rate adepted by Burwood Council under its VPA policy evident by sevaral
development site sales in 2017-18.

** Ascumes 10% of the total residential GFA and a benefit of 25% of the assumed sales rate per net saleable area of 514,444/5qm (or
equivalent in monetary terms).

*37 This is the capped level of underwriting by Freshfoad for three years of service

Source: Freshfood and HillPDA

The total value of the public benefits components amount to $51.3m. This includes the proposed community
bus loop operating hourly and connecting the site with both Burwood and Strathfieid stations via Concord
hospital. It is proposed that the developer will fund the operation of the bus route at an annual estimated cost
of $280,000 {excludes fleet and depot costs) for a period of three years.

The above estimate also includes the cost of Freshfoods underwriting a ferry service {14 ferry trips to
Barrangaroo every day, 7 days a week) at 5700,000 over three years, commencing immediately following
building completion of the first residential stage.

The development proposes significant visual and amenity improvements to the public domain by way of
renewed urban form, increased connectivity including open spaces and a through site link, and associated
landscaping works. These improvements would enhance the appeal of the site for a broad range of visitors
increasing the scale of its trade area.

The public spaces, through site link (between the waterfront and Burwood Road) and the public transport
services are public benefits being delivered by the planning proposal. These items will benefit a much wider
community than just the residents on the subject site. If the site was already appropriately zoned for
residential apartments then an application could be submitted for a residential only development with no
provision of public spaces, no public access through the site and no underwriting of additional public transport
services, For these reasons the above items should be treated as public benefits over and above normal
development costs.

Summary

In addition to contributing to the supply of housing there would be considerable economic benefits associated
with changing the composition of use of the Subject Site from predeminantly industrial to predominantly
residential:

= Complementing the character of the immediate region, which is predominately residential

B C19051 Cencord Freshfood Project £ e fneae! Awassment Poge 7

Iltem 9.3 - Attachment 21 Page 866



CB ‘ City of Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

HillPDA

& Increasing the proportion of residents living close to employment, retail facilities, amenities and public
transport (which aligns with the Greater Sydney Region Plan)

# Supporting the viability of the main retail and commercial precincts

u Providing housing close to education and recreation facilities. This is an advantage to residential
developments with residents seeking to escape from the urban environment and attracted by proximity
to schools for their children

» Provision of open space. This new space would have a2 positive visual impact in the locality. There is also
a range of social benefits that well located and equipped open space offers to the local community and
society more broadly

= Financially supporting public transport initiatives including bus and ferry.

M Ci7051 Concord Freshiood Project  Eootionis Impoct Asmesmed Poge 8
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1.0 INTRODUCTION

HillPDA was commissioned by Colliers to undertake this Economic Assessment (hereafter referred to as ‘the
Study’) of a Planning Proposal for the rezoning of land (known as the Bushells Coffee Site). Hereafter it is
referred to as the subject site.

1.1  The Subject Site
The Subject Site comprises 3.93ha of land and is located at 160 Burwood Road, Concord (see Aerial figure below).

The Subject Site consists of the following lots: Lot 2, DP230284, Lot 398, DP752023, Lot 399, DP752023, Lot 5,
DP129325.

Figure 1: Aerial Image of Subject Site

The site area is currently zoned for General Industrial Use (IN1) — see Figure 2. The site has a legal frontage to
the Parramatta River (Exile Bay). Access along the foreshore is currently available to the public however the
remainder of the site is securely fenced. The site has an approximate 170m frontage to Burwood Road.

W Ci9051 Concord Freshfood Project ¢ T fr b A 2l Page 10
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Figure 2: Site Zoning

Source: NSW Planning Portal
1.2  Area Overview

The Subject Site is around 1.5km from the Majors Bay Road shops, 2.5km from Burwood Station and 1km from
Parramatta Road (A4). Sydney CBD is 12km from the site via Parramatta Road, which is a 45 minute journey by
bus or 15 minutes by train from Burwood Station. The site is within an easy drive (7km) of Sydney Olympic Park
and Rhodes Waterside Shopping Centre.

The site is also distinctly positioned close to education and recreation facilities such as the Concord Public
School, Concord High School, Massey Park Public Golf Club, Barnwell Public Golf Club, Bayview Park, Jesse
Stewart Reserve, Greenlees Park, Rothwell Park and the Cintra Park tennis courts.

1.3  The Study Purpose

It is understood that FreshFood Services Pty Ltd is seeking the rezoning of the Subject Site from its current
zoning of IN1 General Industrial under the Canada Bay Local Environmental Plan (LEP) 2013, to a zoning that
would allow a mixed use development.

The purpose of this Study is to provide an economic assessment of the Planning Proposal. As part of this
assessment the Study explores the economic viability / impact of retaining the current zoning versus amending
the zoning to allow for a mixed use development. Furthermore the Study considers the proposed rezoning of
industrial lands against the directions set out in the Ministerial Section 117 Direction 1.1.

1.4  Planning Proposal

The Planning Proposal would facilitate a mixed use development comprising medium to high density
residential, retail, commercial and community uses.

The planning proposal will provide:

= 475 residential dwellings
= 48 (10%) for affordable housing

= Up to 3,500sqm (GFA) retail / commercial space

B Ci9051 Concord Freshiood Project Ecoromic Impact Avesyrient Page 11
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u 15,700sqm of public open space

1.5  Study Structure

To meet the requirements of the project brief and fully consider the economic impacts associated with the
proposed rezoning, the study is set out in the following manner:

w Chapter 2 undertakes an assessment of the planning and legislative background to the proposed
rezoning and assesses the economic principle of the rezoning in context of the planning policies
reviewed earlier

w Chapter 3 undertakes an industrial supply assessment to ascertain whether there is sufficient demand
for industrial uses in the Canada Bay area

w Chapter 4 undertakes an assessment of the demographic profile for the Concord suburb residential
market. It uses published data sources to provide an insight intc the drivers of residential demand and
supply in the Concord suburb locality

= Chapter 5 assesses the economic impacts of the planning proposal against the base case “do nothing”
option and also quantifies where possible the public benefits of the Planning Proposal.
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2.0 CONTEXTUAL REVIEW

This Chapter undertakes an appraisal of the planning and legislative context for the proposed rezoning based
on state, regional and local planning guidelines. It considers matters relating to the proposed rezoning and
development from an economic perspective only.

21 State Government Plans and Policies

2.1.1  Greater Sydney Region Plan

The Greater Sydney Region Plan — A Metropolis of Three Cities {Region Plan) was finalised in March 2018 by the
Greater Sydney Commission. The vision of the Region Plan is to create a metropolis of three cities, specifically
the Western Parkland City, Central River City and the Eastern Harbour City. The study area is within the Eastern
Harbour City with its aim to — build on its recognised economic strength ond oddress liveability ond
sustainability. The Eastern Economic Corridor City is identified within the Eastern Harbour City to foster
innovation and global competitiveness, supported by investments in transport and services, jobs growth and
business activity.

A core intent of the Region Plan is to give people more housing choice and establish more jobs closer to where
people live, to develop a more accessible and walkable city and creating conditions for a stronger economy.

2.1.2  Eastern District Plan

The East District Plan maps out the 20-year vision for the East District of Greater Sydney. Canada Bay LGA is the
western end of the district. By 2036 it is projected that the District will have a population of 1.338million,
representing an additional 325,050 persons over the 20 year period from 2016.

To house this growth an additional 624,000 dwellings are required representing an average annual rate of
36,250 dwellings. Specifically, the District Plan targets an additional 48,650 dwellings to be provided over the
next five years,

Another key focus of the plan is housing diversity and affordability. The plan identifies a number of measures to
improve affordability across the continuum. The key measure is to target 5-10% affordable housing for new
developments. Also Planning Priority ES is about providing housing supply, choice and affordability, with
access to jobs, services and public transport.

The planning proposal contributes to these objectives by providing 475 new apartments on the Parramatta
River combined with regular ferry services to the city and bus services to Burwood major centre.

2.1.3  NSW Draft Centres Policy (2003)

The NSW Department of Planning and Infrastructure {now named the Department of Planning and
Environment) released the Draft Centres Policy in April 2009,

The Draft Centres Policy focuses around six key principles. The principles relate to:

® The need to reinforce the importance of centres and of clustering business activities

® The need to ensure the planning system is flexible, allows centres to grow and new centres to form
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= The market is best placed to determine need. The planning system should accommodate this need
whilst regulating its location and scale

= Councils should zone sufficient land to accommodate demand, including larger retail formats
= Centres should have a mix of retail types that encourage competition

w Centres should be well designed to encourage people to visit and stay longer.

The Draft Centres Policy indicates that the preferred location for new retail and commercial development is in
centres, although it recognises that there may be exceptions to this approach.

An assessment of the impact of the proposed retail floorspace at the Subject Site showed that it would capture
demand currently served by a number of centres. This diffusion of demand, together with solid population
growth in these centres’ trade areas, would preclude the site's retail offering from undermining the viability of
neighbouring centres.

2.1.4  Draft State Significant Planning Policy (Competition) (2010)

Following a review undertaken by the DP&I and the Better Regulation Office concerning how economic growth
and competition is affected by the planning system, a draft State Environmental Planning Policy (SEPP) was
prepared and placed on public exhibition in July 2010.

The proposed state-wide planning policy removes artificial barriers to competition between retail businesses.
The draft SEPP proposes:

u The commercial viability of a proposed development may not be taken into consideration by a consent
authority, usually the local council, when determining development applications

= The likely impact of a proposed development on the commercial viability of other individual businesses
may also not be considered unless the proposed development is likely to have an overall adverse
impact on the extent and adequacy of local community services and facilities, taking into account those
to be provided by the proposed development itself

= Any restrictions in local planning instruments on the number of a particular type of retail store in an
area, or the distance between stores of the same type, will have no effect.

Further to the above, the retail offering proposed at the Subject Site will provide a different mix and design to
that of existing retail in Concord. The Site will provide specizlised retailing, as well as serving the localised
walking catchment for convenience shopping, which together with the Site's public amenities will attract
destination shopping.

2.1.5 Ministerial Section 117 Direction 1.1 (2009)
Section 117 Direction 1.1 relates to Business and Industrial zones. The ohjectives of the direction are as follows:
= Encourage employment growth in suitable locations

® Protect employment land in business and industrial zones

» Support the viability of identified strategic centres,

This Direction applies when a planning proposal would affect land within an existing or proposed business or
industrial zone. As such this report will address the five key requirements of Direction 117, these being:

B Ci7051 Cencord Freshfood Project  Eoononic fmpact Assessmend FPage 15
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= Follow the objectives of the Direction

& Retention of existing business and industrial zones

= No net loss of potential floorspace far employment uses and related public services in business zones
= Not reduce the potential floorspace area for industrial uses in industrial zones

= Be in accordance with a Strategy approved by the Director General of the DP&I.

The following table assesses the consistency of mixed use development on the Subject Site, against the five key
requirements of the Direction for strategies concerning employment lands.

Table 3: Consistency of Planning Proposal with Ministerial Direction 1.1 Business & Industrial Zones

Relevant Matters Comment and Consistency

A mixed use development on the Subject Site would result in a net loss in land
zoned for employment uses. Despite this the site proposed for rezoning has little
opportunity for employment growth or intensification. It comprises only a small
Objectives of the Direction proportion of industrial land in the Central Subregion. The proposed
development would generate additional demand for retail and business services
which would help to support the viability of identified strategic centres
{consistent with objective 1.C).

The proposed rezaning would result in a loss in industrial zoned land. However
the site is isolated from other industrial fand, has poar access for heavy vehicles
Retain existing business and is surrounded by residential uses, which impact on its ongoing suitability for
and industrial zones industrial uses. From a future supply perspective, the Subject Site represented
13% of existing supply of employment lands (land zoned B5, Be, B7 or IN) in
Canada Bay in 2015, but just 0.3% of the supply within the Central Subregion'.

The proposed rezoning is not within a business related zone. Thus it would not
result in a potential net loss in floorspace related to employment uses and
floorspace for employnent related public services in commercial centres. The development proposes to
uses and related public include 3,500sqm of retall and commercial floorspace. As such the development
services in business zones would actually result in a net increase in employment and community floorspace
in a business zone (329 jobs).

No net loss of potential

Not reduce the potential The proposed rezoning would result in a potential loss in floorspace that could be
utilised for industrial uses. However industrial uses are increasingly unnecessary
inthese locations resulting in significant under-capitalisation of land. The
development of a mixed use development would create additional demand tor
local urban services.

floorspace area for
industrial uses in industrial
zones

In accordance with a The proposed rezoning and subsequent mixed use development responds to and
Strategy approved by the accords with the indicative targets for population, housing and employment
Director General of DP&J growth set out in the Greater Sydney Region Plan and the Eastern District Plan.

2.1.6  State Environmental Planning Policy (Affordable Rental Housing) 2009

The ARH SEPP 2009 aims to facilitate affordable rental housing through incentivising private and public
development by way of expanded permissibility, FSR bonuses and non-discretionary development standards.
Additionally, the ARH SEPP 2009 seeks to retain and mitigate the loss of existing affordable housing stock,
expand the development role of not for profit housing providers and locate affordable housing near local
businesses for workers.

Tnsw Department of Planning & Enviconment: Employment Lands Development Program, 2015 Report
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The Planning Proposal would address this issue by providing 10% of the 475 apartments on site for affordable
housing.

2.2 Local Policies and Guidance

2.2.1 Canada Bay Local Environmental Plan (LEP) 2013

As stated previously the Subject Site is currently zoned IN1 General Industrial. The objectives of the IN1 zone
are described below,

= To provide a wide range of industrial and warehouse land uses
w To encourage employment opportunities
& To minimise any adverse effect of industry on other land uses

» To support and protect industrial land for industrial uses.

Residential development is prohibited within an IN1 zone, as are water recreation structures, child care
facilities, registered clubs and community facilities. Neighbourhood shops are permitted with consent.

2.2.2  The City of Canada Bay Local Planning Strategy 2009-2031

The Local Planning Strategy (LPS) is the principal document for communicating the future land use planning of
Canada Bay. The purpose of the LPS is to:

= Ensure that the Metropolitan Strategy for Sydney and the draft Inner West Subregional Strategy are
considered at a local level

= Provide a framework for future land use planning of the City of Canada Bay to guide the preparation of
a new city-wide LEP and DCP

w Ensure that future planning achieves principles of Ecologically Sustainable Development (ESD)

= Achieve quality urban desigh outcomes for public and private areas that provide the City of Canada Bay
with high amenity

= Provide housing and employment in locations that is designed and located to meet the requirements of
the existing and future population

w Support changing social needs of the City of Canada Bay community, including the ageing population
and affordability

= Protect the heritage items and conservation areas of the City of Canada Bay

« Protect the natural environment, including prominent view corridors of the City of Canada Bay —its
parks, bushland and foreshore areas

& Ensure that planning for land use and transport accurs in an integrated manner to reduce private car
use.

Objective ES of the planning strategy is to retain industrial sites within the LGA. The Subject Site is identified
along with George Street, North Strathfield and Leeds Street, Rhodes.

Action E8 similarly relates to the same three industrial zonings. It states that the IN1 general industrial zoning is
likely to be the most appropriate land use for these areas and that Council supports the retention of these
areas for industrial purposes in the medium term. However, it also outlines a timeframe for further
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investigations of the most appropriate uses for the zones in the longer term, which in the case of the Subject
Site is within 10 years —i.e. by 2020.

Action H6 considers opportunities for the provision of affordable housing on rezoned sites including the Subject
Site, which it is stated is expected to be rezoned for other purposes than employment lands over the longer
term.

The planning proposal would address these issues in the following manner:

w Provide both public and private areas within high amenity, including improved access to the foreshore

= Support the changing social needs of the community through the provision of a range of unit typologies
and price points, including affordable housing

m Provide easy access to a range of retail and community uses, including child care facilities, thereby
supporting both an ageing population and young families with children

= Retain the industrial heritage onsite through the adaptive uses of the Bushells building

» Protect the natural environment through remediating the site and enhancing the site’s connectivity to
the foreshore.
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3.0 INDUSTRY MARKET OVERVIEW

The following chapter undertakes an assessment of the current supply and demand for industrial lands and
therefore the likely need for retention of industrial lands within the Canada Bay LGA.

3.1 Industrial Sector Trends

The demand for industrial floorspace continues to be influenced by the globalisation of trade and the
increasing dominance of information technology by businesses. The global supply chain has evolved into an
alignment of firms that design, develop, market and produce goods and services and deliver to the end user as
required. The face of traditional manufacturing is therefore changing, becoming more efficient amid the use of
new technologies and equipment. These savings in efficiency have resulted in corresponding savings in labour
costs and the demand for floorspace.

As a consequence, the rate of development of industrial land and floorspace across NSW has generally been
outpaced by the rate of employment growth. This trend however varies considerably between types of activity.

Manufacturing employment growth has generally either declined or remained stagnant, with a few exceptions.
These exceptions include food manufacturing and beverage & tobacco manufacturing. The combination of a
rising population and growing disposable incomes has underpinned growth in domestic demand for these
goods. The perishable nature of significant proportion of production, together with the relative isolation of
Australia from competitor markets, has helped cushion these sectors from international forces. Australia is also
a major food and beverage exporter and growing demand from emerging Asian markets has bolstered demand
for Australian production.

With declines in non-foed manufacturing and a growth in imports, warehousing, transport, distribution and
logistics businesses have thrived. These types of businesses together with larger manufacturing services have
shifted their preferred locations from the inner city to the Outer-West and South-West of Greater Sydney.
These locational decisions have been supported by improvements to the outer orbital ring roads and
motorways (M5 and M7) and the proposed development of intermodal facilities such as the Moorebank
Intermodal.

These locations benefit from the availability of larger sites required for modern logistics businesses that are not
generally available in the Inner West Subregion.

3.2 Subject Site Assessment

The development of industrial related uses require a number of prerequisites / characteristics such as
appropriate zoning, a large developable area, high connectivity, good topography and soil conditions and a
conducive surrounding environment. Each of these prerequisites / characteristics will now be explored.

3.2.1  Zoning

The Subjects Site"s current zoning of IN1 General Industrial allows for the development of industrial related
uses.
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3.22 Developable area

Industrial developments usuzlly require a large developable area to allow for large fioor plates, storage areas
and vehicle turning and access points, The Subject Site comprises approximately 3.93ha of land which is ample
for most industrial uses.

Currently the site only contains one access point on Burwood Road, 2Zkm from the intersection with Parramatta
Road. Although Burwood Road is a major arterial road between Parramatta Road and Craydon Park, itis only a
local road between Parramatta Road and Exile Bay. The site is surrounded by residential uses and effectively
freight movements are passing through local residential roads.

3.2.3  Connectivity

Industrial developments usually require good access to highways with two entry points. Rail and freight lines
are also desirable, As stated before the site contains one access point for vehicles on Burwood Road and the
site is accessed through a residential area. The site does not have ready access to any rail and freight transport
nodes.

The isolation of the site from other industrial and business zones will also limit any agglomeration benefits for
prospective firms.

3.2.4 Topography and Soil Conditions

Industrial developments usually require level ground with good soil conditions that allow drainage. The Subject
Site topography reveals that the site is predominantly flat.

3.2.5 Environment

The surrounding environment is one of water courses, residential land and recreational spaces. Exile Bay, the
neighbouring Bays and the Parramatta River are used by recreational fishermen, student rowers and the
occasional swimmer. This would place stringent requirements on the type of industry that could locate there.
Manufacturing and many engineering and service industries would be contentious because of the potential for
increased amounts of run off and pollution.

Based on the above analysis, the Subject Site’s peninsula location with poor access, and proximity to sensitive
residential uses, is a significant constraint on its suitability for many industrial uses.

3.3  Central Subregion Industrial Lands Demand

The 2018 Employment Lands Development Monitor [ELDI'S‘-"I]z identifies 30.3ha of emplayment lands within the
Canada Bay LGA*, of which the Subject Site accounts for 12.8%, Parramatta Road/Queens Road for 40.5%,
Concord West for 25.0% and Leeds Street, Rhodes for 21.1%.

The Canada Bay LGA contains just 2.0% of the total zoned employment lands in the Eastern City District. While
Strathfield LGA was identified as having 287ha of employment lands, the other Inner West LGAs (Canada Bay,
Burwood and Inner West) totalled 307.3ha.

* Department of Planning and Environment: Employment Lands Development Monitor 2018
3 Empioyment lands was defined as land zoned for industrial purposes and included IN1, IN2, IN3, B5, B6 and BT land use zanes
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Colliers noted in their Industrial Research and Forecast Report, Second Half 2015, that “speculative purchases
continued to occur in the inner west submarket and that properties in proximity to train stations, bounding the
Parramatta River, or in areas with potential rezoning were in high demand”™”.

These sites are being purchased with a view to their future rezening in accordance with government policy to
promote greater housing density in locations with high amenity and good teansport links.

3.4 Conclusion

With the exception of activity around Port Botany, the Eastern City District industrial market is characterised by
low levels of demand and new lease activity. This has been a result of subdued investment resulting in a lack in
new developments.

Outside of the Port, investment activity has been centred on non-traditional uses. Low employment generating
industrial uses are increasingly unnecessary in close proximity to major centres as a result of a long term
structural shift in economic activity.

Low demand for traditional industrial uses has resulted in the development of alternative uses within the
industrial areas such as hardware retailing, showrooms and self-storage facilities rather than manufacturing.

The development of a mixed use development would create additional demand for local urban service trades
and industries.

* Colliers International: Industrial Research and Forecasts Report, Second Half 2015, pg. 16
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4.0 RESIDENTIAL JUSTIFICATION

This Chapter undertakes an assessment of the demographic profile for the Concord suburb residential market
and analyses trends and factors influencing the property market within Concord.

4.1 Local Market Overview

The suburb of Concord is located in the LGA of Canada Bay, Concord is an inner west suburb of Sydney, located
14km west of the Sydney CBD.

The 2016 Census recorded a resident population of 13,880 persons for the suburb of Concord. The suburb is
characterised by low density housing — separate houses accounted for 71% of total dwellings in 2016,
apartments just 16%. Of a total of 783 units, 69% were in one or two storey blocks and only 30% were located
in a block with four or more storeys.

There were 70 unit sales {new and existing) in the Concord suburb from 1 July 2017 to 22 June 2018 according
to RPData and 163 house sales, Median house price at $2.11m was much higher than the median unit price at
$871,000. Over the five years to 2014-15 there were just 58 dwelling completions in Concord suburb or 1.4%
of dwelling completions within the Canada Bay LGA (NSW Department of Planning and Environment).

The Canada Bay LGA itself has a high share of apartments, comprising 52% of all occupied dwellings in 2016.
The Canada Bay LGA was formed in December 2000 following the merger of Drummoyne and Concord councils.
The proportion of apartments to total dwellings in the two former councils in 2001 was 31%. Concord LGA was
only 21%. In the intervening period dwelling growth has been predominantly centred in the north west of the
Canada Bay LGA in Rhodes, Liberty Grove, Mortlake and Breakfast Point (taking advantage of their foreshore
locations), and in the south west, near Strathfield and North Strathfield railway stations.

House and unit price growth within the suburb of Concord has largely kept pace with that of the broader
Canada Bay LGA over the last five years.

4.2 Population Projections

Population projections sourced from the NSW Bureau of Transport Statistics (BTS) are shown in the table below
for the Concord suburb and for the Canada Bay LGA.

Table 4: Population Projections 2011 to 2031

Growth 2016-36

15,098 15,383 16,408 17,617 18,742 3,644

Canada Bay LGA 75,098 78,248 81,726 85,239 B9 688 14,590 19%

Source; NSW Transport Performance and Analytics (2018}

Over the 2016 to 2036 period, NSW Government forecasts a 24% increase in the population for Concord
suburb and a 19% increase in the Canada Bay LGA population. It should be noted that the BTS population
estimates are a little higher than ABS Census figures because — the latter is considered to be an undercount of
the actual resident population.
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4,3 Private Occupied Dwellings

Over the period of 2006 to 2016, the number of private occupied dwellings in the Canada Bay LGA increased by
7,958 dwellings {from 26,147 in 2006 to 34,105 in 2016}). A comparison of the number of private occupied
dwellings against population growth demonstrates that supply has not kept up with demand over this period.
The average household size has crept up from 2.51 to 2.58.

In 2001 the average household size was 2.50. If we apply this rate today it suggests a need for 35,206 occupied
dwellings — some 1,100 more than actual.

4.4  Affordable Housing

4.4.1  Rental Market

A shortage in the supply of houses has resulted in the escalation of house prices in Concord. In the Concord
suburb over the five years to 2011 the median weekly rent increased from $300 to $426, a compound annual
growth rate of 7.3%. The median weekly rent for the Canada Bay LGA over the same period grew at an annual
compound rate of 7.5%, from $335 to $480.

Rental affordability deteriorated in Concord suburb between 2006 and 2011, with the rental share of income
increasing from 22.2% in 2006 to 24.6% in 2011 (refer to Table 5).

Table 5: Rental Affordability Canada Bay (2006-2011)

2016
Annuzl Median Rent 17,420 29,380
Annual Median Household Income 75,556 107,106
Rent % of Income 23% 27%

Source: Census 2006-16 Time Series

With moderate population growth anticipated in Concord over the next decade, it will be essential to provide
new residential stock to maintain affordability. As such the Planning Proposal will facilitate in alleviating some
of the ongoing rental pressure being experienced in Concord.

4.42  Housing Market

Data relating to unit prices in Concord has been derived from Residex and is provided in Table & below. This
indicates that the median price of 2 house and a unit increased sharply between 2012 and 2017.
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Table 6: Concord median dwelling prices 2009-2018
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Source: RPData

Between 2013 and 2018 the median price of houses doubled compared to an increase of 50% for strata title
dwellings. The extent of the price rise for dwellings in Concord is indicative of high demand for dwellings in this
location and evidence of the increasing unaffordability of these dwelling types, particularly with respect to
houses. Increasing the supply of apartments is imperative to alleviating the problem of affordability.

Despite the relatively high median annual household income of $107,1065, it is evident that home ownership is
challenging in the suburb of Concord.

In 2015-16 the NSW Government developed a new package aimed at improving housing affordability across
the state.

For first home buyers, the package:

® Abolished stamp duty on all homes up to $5650,000
» Gave stamp duty relief for homes up to $800,000

= Provided a $10,000 grant for builders of new homes up to $750,000 and purchasers of new homes up
to $600,000

® Abolished insurance duty on lenders’ mortgage insurance

w Ensured foreign investors pay higher duties and land taxes.

The Planning Proposal would provide 53 affordable housing dwellings —a mix of 1, 2 and 3 bedroom units —at a
25% discount to the prevailing market price. It is anticipated that some of these dwellings would fall within the
price bands that would qualify for stamp duty relief from the NSW State Government, further improving their
affordability to first home buyers.

4.5  Improving Housing Choice

One of the overarching priorities of the draft Central District Plan is to improve housing choice, diversity and
affordability.

® Census 2016 median household income for Cancord
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Table 7: Age and household type profile, Canada Bay LGA (2011-2031)

Age cohort

15-24 12%
25-34 0% 19% -1%
35-49 21% 21% -1%

50-64 16% 16% 0%
Couple families with dependents 2% 30% ~2%
Couples without dependents 30% 31% 1%
o o on
Lone person households 2% 3% 1%
One parent family 8% 8% 0%
Dther families 3% 3% 0%

Source: Canatda Bay LGA Forecast.ID

As demonstrated in the table above, the Canada Bay LGA is anticipated to experience an ageing population,
with a greater proportion of retirees over the next two decades. Similarly, the propertion of couples without
dependent children and lone person households is also expected to increase over this period.

Over the past few years, a number of developers including Mirvac and JQZ have included housing afferdability
measures, targeted at first home buyers. These initiatives have not formed part of any formal planning
agreement. In Sydney Olympic Park, as part of a 690 apartment development, Mirvac priced 60 apartments at a
lower level, exclusively to first home buyers. This resulting lower price-point enabled buyers to utilise the First
Home Owners Grant. As part of this initiative, first time buyers were able to pay 5 per cent on exchange, half
the usual depaosit, and the remaining 5 per cent in two annual instalments. This secures the property while the
first home buyer continues to save for the full 10 per cent deposit. A similar initiative was offered in 2017 by
J0Z as part of the redevelopment of the former Darrell Lea site at Ramsgate®.

4.6  Drivers of Demand

The development of land for residential use is driving more widespread renewal than for any other land use at
present, representing the ‘highest and best use’ from a development standpoint. Sales of development sites
reflect this sentiment, with sites offering residential development opportunities observed to be principally
driving sales activity in the development market.

Late 2013 saw the start of a strong phase of activity in the Sydney market, evidenced by the significant price
rises and the increase in development activity, buyer enguires and clearance rates, The high levels of demand
reflected significant pent up demand for dwellings as residential property prices and investor interest over the
5 years prior to 2013 was flat and construction activity failed to keep up with long term demand.

© See: https://pavilions.mirvac.com/the-right-start-plus and https://marrickandco.mirvac.com/the-right-start-plus
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In the past 12 months we have seen some “correction” in the heated market with a minor fall in the median
price of apartments as well as falls in the number of properties sold and auction clearance rates.

The key drivers of NSW's residential property market have been:

# Low interest rates underpinning affordability

# Demand for an affordable housing product — leading to an increased proportion of apartment
developments

» High cost of ownership leading to a higher propensity for households to rent
= Downsizing of empty nesters

® Increased demand for new housing around major transport nodes, especially existing railway stations,
owing to lifestyle change

w Demographic trends leading to declining household sizes
= Strong population growth from international migration and natural increase

= Strong demand from international investors, particularly from Asia.

The minor downturn or correction in the market over the past year is partly due to the downturn in investor
interest including overseas buyers and the tightening of finance. However this is a short term condition.
Continued population growth in the Sydney region will continue to increase pressure on existing urban areas —
especially those served by employment and transport nodes — to provide a greater leve! of infill housing.

Strong population growth and demand far residential sites with good transport links and amenities will
continue to underpin high demand for new apartments in Sydney’s inner west.

4,7  Housing Market Change

From 2001 the Canada Bay LGA housing market experienced a sizeable increase in the supply of new dwellings.
The total number increased by 48% from 21,596 dwellings in 2001 to 32,102 dwellings by 2016”. From 2006 to
2016 the number of occupied dwellings in the LGA increased by 7,689 and 97% of the increase were in
apartments. The table below shows the total number of dwellings and net increase by dwelling type and
number of bedrooms from 2001 to 2011.

The majority of opportunities for residential growth within Concord suburb are through redevelopment of
lower density residential lots and redundant or underutilised sites, such as the Subject Site.

The provision of higher density dwellings, especially apartments, aligns with broader lifestyle trends towards
living close to amenities, transport nodes and employment, This is reflected in the Canada Bay LGA which has
experienced a significant shift in its housing composition towards medium and high density dwellings.

” ABS 2016 Canada Bay LGA Time Series Profile
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Table 8: Change in Occupied Private Dwellings, Canada Bay LGA 2006-2016

| 2011 | 2016 | 2006-26 2006-16 (%)
Separate house!

None (includes bedsitters) 3 4 8 S 167%
One bedroom 33 35 23 -10 -30%
Two bedrooms 1,458 1,237 a37 =521 -36%

Number of bedrooms not 123 a2 108 15 12%
stated
Semi-detached, row ace house:

None (includes bedsitters)
One bedroom

Two bedrooms

Four or more bedrooms

Number of bedrooms not
stated

Flat, Unit or Apartment:

None (includes bedsitters)

One bedroom

Two bedrooms

Three bedrooms

Four or more bedrooms 59 112 148 89 151%

Number of bedrooms not

58 51 112 54 93%
stated
Total 5,023 7,059 10,182 5,159 103%
TOTAL 17,210 19,957 22,698 5,488 32%

Source: ABS = Time Series Profife for Canada Bay LGA (2006 - 2016)

4.8  Policy Perspective

The Eastern District Plan has set a housing target in Canada Bay of 2,150 new dwellings between 2016 and
2021.

The City of Canada Bay Local Planning Strategy aims to achieve that target through quality urban design
outcomes designed and located to meet the requirements of the existing and future population, including the
ageing population and affordability. Additionally, the Strategy targets protection of heritage items,
conservation areas and the natural environment, including prominent view corridors covering parks, bushland
and foreshore areas. The Strategy also looks to ensure that planning for land use and transport occurs in an
integrated manner to reduce private car use,

The planning proposal would address these issues in the following manner:
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u Provide both public and private areas within high amenity, including improved access to the foreshore

w Support the changing social needs of the community through the provision of a range of unit typologies
and price points, including affordable housing

m Provide easy access to a range of retail and community uses, including child care facilities, thereby
supporting both an ageing population and young families with children and reducing vehicle trips

w Retain the industrial heritage onsite through the adaptive uses of the Bushells building

® Protect the natural environment through site remediation and enhancing the site’s connectivity to the
foreshore.

4.9  Summary & Implications

Anticipated population growth and latent demand for new residential dwellings in the Canada Bay LGA has
been driving a transformation of industrial and business areas with a notable increase in the level of mixed use
developments incorporating residential uses over time. This trend is projected to continue, with demand in the
Canada Bay LGA expected to remain strong through the next decade.

As there are limited opportunities to develop new housing in sites with high amenity and good transport links,
increasingly old industrial and cottage sites are being redeveloped to maximise their potential to contribute to
a range of government objectives.

From a policy perspective, the Planning Proposal would help to meet the shortfall of new dwellings in a highly
sought after location within the inner west of Sydney.

In addition to contributing to the supply of housing, other benefits from the development include:

= Complementing the character of the immediate region, which is predominately residential

» Increasing the proportion of residents living close to employment, retail facilities, amenities and public
transport {which aligns with the NSW State Plan 2021)

» Supporting the viability of the main retail and commercial precincts, including the Majors Bay Road
shopping centre

w  The Subject Site is also distinctly positioned close to education and recreation facilities such as the
Concord Public School, Concord High School, Massey Park Public Golf Club, Barnwell Public Golf Club,
Bayview Park, lesse Stewart Reserve, Greenlees Park, Rathwell Park and the Cintra Park tennis courts.
This is an advantage to residential developments with residents seeking to escape from the urban
environment and attracted by proximity to schools for their children

u Provision of open space. This new space would have a positive visual impact in the locality. There is also
however a range of social benefits that well located and equipped open space offers to the local
community and society more broadly. Research has found that the provision of parks and open space
areas promotes physical activity and the associated health benefits for all age groups'

= Providing development contributions which could be used to improve public space and infrastructure
within the LGA,

7 South Australian Active Living Coalition, Creating active communities, How can open and public spaces in urban and suburbian
environments support active living? A literature review. South Australia: 2010
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5.0 ECONOMIC IMPACTS

The following Chapter assesses and where possible quantifies the likely econemic impacts of retaining the
Subject Sites current use and zoning in comparison to redevelopment of the Subject Site under the Planning
Proposal.

5.1 Employment

The Subject Site is currently home to the Bushells coffee manufacturing facility and employs 136 persans {full-
time and part-time) across a range of roles:

e Factory floor {skilled) — 14 persons

w Factory floor (unskilled) — 61 persons
w Office staff — 44 persons

= Management staff — 17 persons.

However, the factory has reached the end of its useful life and an alternative location is currently being sought
for a new operation.

The City of Canada Bay Local Planning Strategy 2010-2031 (pg. 64, Table 4.3) includes an assessment of
employment land capacity and the potential for existing employment land sites to accommodate future
employment undertaken by SGS Economics and Planning Pty Ltd (SGS). Based on this analysis, the number of
additional jobs that could be created on site if the existing FSR of 1:1 were maximised is estimated to be 37,
based on creating an additional floorspace capacity of 2,953sgm.

As it is uncertain what industrial uses the Subject Site would be redeveloped for. It has been assumed that the
existing operations are maintained and expanded to maximise the floorspace and employment potential as
described in the City of Canada Bay Local Planning Strategy 2010-2031.

The Planning Proposal would support permanent employment post-construction through the operation of
retail and community uses within the development.

The Table below provides an estimate of the number of jobs that would be supported on the Subject Site in
accordance with the Planning Proposal.

Table 9: Planning proposal employment generation

No. of Workers

Land Use Employment Density NSA (sqm)

Shop front space 1 worker per 24sqm

Source: 18IS World Reports

* Assumes 92% of GFA is leasable space

** Work at home: 7.6% of workers undertake majority of work at home (ABS Locations of Work 2008 Cat 6275.0) and there are 1.4
working residents per occupied dwelling in Canada Bay LGA [Census 2016] which calculates to approximately 1 fob for every 10 dwellings.
Assumes 4% of apartments remain vacant.
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Based on Table 10, the Planning Proposal is forecast to provide 187 jobs on the Subject Site after full
development. These are jobs in full, part-time and casual positions. On this basis the Planning Proposal would
provide 51 more jobs than the current use of the site,

If the current land use continued the combined total of 136 workers’ remunerations under the current zoning
would be approximately 58.4 million assuming an annual average wage of 561,920 in 2014-15 — sourced from
IBISWorld Market Research for 'Tea, Coffee and Other Food Manufacturing Australia’”.

Total workers’ remunerations under the Planning Proposal is a little lower than the base case (approximately
$7.1 million} as shown in the Table below, but with the creation of an additional 51 jobs. This is because the
change in nature of the work from largely full time manufacturing jobs to a combination of full and part time
jobs in lower paid retail services.

Table 10; Potential salary contribution

Total Wages (5m)

Land Use ! No. of Workers Average Annual Wage

Work at Home 51 562,000 53.16

Source: ABS Average Weekly Earnings {€at 6302) and IBIS World Reports.

5.2 Gross Value Added

Gross value added of an industry refers to the value of outputs less the costs of inputs. It also measures the
contribution that the industry makes to the country’s wealth or gross domestic product (GDP).

We estimate the GVA from the existing industrial uses on the site to be $14.4m every year based on $106,176
per worker™,

We estimate the value add from the Planning Proposal to be in the order of $8.2m every year as shown in the
below table.

Table 11: Gross value added from the various land uses on site

Land Use No. Of Workers IVA/ Worker Gross Value Added (5m)

542,800
51 $77,500 5395
187 552,264 $9.77

Source: * |BISWorld Industry Reparts and HillPDA Estimate

Therefore the Planning Proposal would provide a lower annual gross value added or contribution to the
economy than under its existing use despite the increase in number of workers, This is not surprising because
the existing use is @ manufacturing business and manufacturing generally has higher levels of value added than

retail and personal services,

? Sources: IBIS World Reports and HillPDA
® Sources: 1BIS World Reports
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5.3 Economic Impacts from Construction

The following assesses the economic implications of rezoning the Subject Site to allow for a mixed use
development. Given that the Planning Proposal is at a concept stage, a high level assessment of potential
economic benefits has been undertaken.

The construction industry is a significant component of the economy accounting for 7.3% of Gross Domastic
Product {GDP) and employing almost ane million workers across Australia™. The industry has strong linkages
with other sectors, so its impacts on the economy go further than the direct contribution of construction.
Multipliers refer to the level of additional economic activity generated by a source industry.

There are two types of multipliers:

w Production induced: which is made up of:

first round effect: which is all outputs and employment required to produce the inputs for
construction

an industrial support effect: which is the induced extra output and employment from all
industries to support the production of the first round effect

» Consumption induced: which relates to the demand for additional goods and services due to increased
spending by the wage and salary earners across all industries arising from employment.

Table 12: Estimated economic multipliers

Production induced effects
Consumption

First round Iny Induced Effects
effects support effects

Output ($fm) 1.000 0.620 0.647 0,945 3309

Output {$million) 3109 192.8 2011 293.5 1,028.6

Source: ABS Australian National Accounts: Input-Output Tables 2014-15 {ABS Pub: 5209.0)

With an estimated cost of $311m construction would generate a further $394m of activity in production
induced effects and $294m in consumption induced effects. Total economic activity generated by construction
would be 51.03bn.

5.4  Construction Employment

HillPDA calculates that every million dollars of construction generates 2.16 full time positions over 12 months
directly in construction on site””, Based on the estimated cost of $311m, 673 job \_.fears13 would be directly
generated.

™ 18IS World Construction Industry Report 2015
¥ source: Hill PDA and ABS Australian National Accounts: Input Output Tables 2014-15 (ABS Pub: 5209.0)
= Note: One job year equals one full-time job for one full year
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Table 13: Estimated Job Multipliers

Production induced effects

Direct Industrial
Effects support effects

Multipliers 0.737 0.818

Job Years per .

$million 2.165 1.596 1772 3.079 8.612
i Job ¥

setslinh Youn 673 496 551 957 2,677

Generated

Source: ABS Australian National Accounts: Input-Cutput Tables 2014-15 {ABS Pub: 5208.0]

Consumption
Induced Effects

From the ABS 2014-15 ANA Input-Output tables Hill PDA has calculated the multipliars for first round, industrial
support and consumption induced effects of 0.74, 0.82 and 1.42 respectively for every job year in direct
construction. Including the multiplier impacts the proposed development would therefore have potential to
generate 2,677 job years during the period of construction.

Note that the muitiplier effects are national, and not necessarily local, The ABS notes that "Care is needed in
interpreting muitiplier effects; their theoretical basis produces estimates which somewhat overstate the actual
impacts in terms of output and employment. Nevertheless, the estimates illustrate the high flow-on effects of
construction activity to the rest of the economy. Clearly, through its multipliers, construction activity has a high
impact on the economy.” Nevertheless, multipliers represent a significant additional economic benefits
associated with this development to the economy.

5.5  Other Economic Impacts

5.51  Expenditure from Residents

The Planning Proposal would provide 532 new residential dwellings on site. Assuming 96% of the apartments
are occupied and an average occupancy rate of 2.3 persons per apartment” we estimate 1,175 permanent
residents on the Subject Site.

These residents would generate demand for local retail and commercial goods and services. With an assumed
average retail spend of 514,550 per |:a;:|itz|:ls the residents would spend around $17.1m every year on retail
goods and services,

The retail centre will include speciality shops and restaurants as well as convenience shopping. HillPDA's retail
assessment'® demonstrates that the majority of expenditure generated by onsite residents would be would be
captured by the larger centres such as Concord (Majors Bay Road), Burwood and other existing centres. The
Subject Site's retail offering will however attract some of the convenience shopping demand previously
captured by these neighbouring centres for residents within a walking catchment. It will provide some
attraction as a ‘retail/restaurant destination’, reflecting its unique offering with the heritage building,
waterfront access, through site link and the public amenity provided on site.

* Caleulated from known occupancy rates by dwelling type by bedroam number in Canada Bay LGA {ABS Census 2016)

® HillPDA, Concord Site Retail Demand Assessment {March 2016)
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5.5.2  Expenditure from Workers

A recent surveyu found that Sydney CBD workers spend an average of $230 a week or $11,000 per annum on
retail goods and services in the CBD localities. In smaller centres average spend is considerably lower due to
the lack of retail offer. For the purpose of the assessment HillPDA has applied a more conservative weekly
expenditure of $80 per week per employee which equates to an annual spend of around 53,700. With 51 non-
resident workers on site this amounts to around $335,000 per annum.

5.5.3 Investment Stimulus

Where a significant property investment decision has been made it is generally viewed as a strong positive
commitment for the local area. Such an investment can in turn stimulate and attract further investment. The
direct investment in the Subject Site would support a wide range of economic multipliers as outlined above
which would in turn support investment in associated industries. It would also raise the profile of Concord to
potential investors.

The proposed development would create additional business opportunities in this locality associated with
future residents and the commercial and retail uses on site. it would increase the profile of this area and in so
doing increase the financial feasibility of mixed use development, potentially acting as a catalyst on
surrounding sites,

5.6  Public Benefits

In addition to providing 475 dwelling units, the Planning Proposal will provide substantial public benefits in
terms of open space, public transport services and affordable housing. The total value of the public benefits
components amount to $51.3m as quantified in the table immediately below.

Table 14: Estimate of Value of Public Domain

Public Benefit

AIR RIGHTS QVER PUBLIC OPEM SPACE" $3,500 fsqm 25,500,000

aw ssoran 300000
s:07  $3611/sam 18,802,000
somo
51302000

* The equivalent rate for the market value of development rights [$/sqm GFA} adopted by Burwood Council under its VPA palicy evident
by several development site sales in 2017-18

** Assumes 10% of the total residential GFA and a benefit of 25% of the assumed sales rate per net saleable area of $14,444/s5qm (or
equivalent in menetary terms).

*** This is the capped level of underwriting by Freshtood for three years of service

Source: Freshfood and HillPDA

5.6.1  Bus Service

A public benefit is the proposed community bus loop operating hourly and connecting the site with both
Burwood and Strathfield stations via Concord hospital. It is proposed that the developer will fund the operation

* 2013 National Office Workers Survey, Urbis (2013)
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of the bus route at an annual estimated cost of 5280,000 (excludes fleet and depot costs) for a period of three
years.

5.6.2  Ferry Service

The above estimate also includes the cost of Freshfoods underwriting a ferry service {14 ferry trips to
Barrangaroo every day, 7 days a week} at $700,000 over three years, commencing immediately following
building completion of the first residential stage.

5.6.3  Public Open Space

The development proposes significant visual and amenity improvements to the public domain by way of
renewed urban form, increased connectivity including open spaces and a through site link, and associated
landscaping works. These improvements would enhance the appeal of the site for a broad range of visitors
increasing the scale of its trade area.

The public open space area in the above table measured at 7,400sgm relates only to the foreshore park and
public plaza area. It excludes the area of internal roads or laneways and the areas of private open spaces.

The public spaces, through site link (between the waterfront and Burwood Road) and the public transport
services are public benefits being delivered by the planning proposal. These items will benefit a much wider
community than just the residents on the subject site. If the site was already appropriately zoned for
residential apartments then an application could be submitted for a residential only development with no
provision of public spaces, no public access through the site and no underwriting of additional public transport
services, For these reasons the above items should be treated as public benefits over and above normal
development costs.

5.6.4  Affordable Housing

For the purpose of the assessment it has been assumed that 10% of the apartments are sold at 75% of market
value. The benefit to affordable housing is the 25% discount on average end sale value (514,444 per square
metre of internal saleable area).

There is flexibility around the implementation. Hence the contribution could be made by monetary payment or
other method to the equivalent value.

5.7  Summary and Implications

The below table summarises the economic benefits of retaining the current uses in comparison to the
development of the Subject Site in accordance with the Planning Propasal.
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Table 15: Summary of the Economic Impacts of Planning Proposal

Total Jobs Generated 136
Total Salarles Generated {Sm) 3$8.4m
Gross Value Added ($m to GDP) 514.4m
Construction Costs {$m)

Total Economic activity from construction®

Jobs Years in Construction™™
* Assumes expansion of activity to the site's feasible capacity {Canada Bay LPS)

Current Use ‘

HillPDA

Planning Proposal
187
$7.1m
59.8m
$31im
£1.0bn
2,677

** Direct and Indirect Job Years, where a lob Year refers to a single individual who is employed for one year

The Planning Proposal would provide more jobs onsite than the base case (retained for existing uses with
potential expansion to maximise floorspace and employment capacity) and a higher level of industry value

added than an expanded food and beverage manufacturing operation.

The Planning Proposal would create an additional 10 ongoing jobs. It would generate $1.0 billion in activity and
create 2,677 job years during the construction phase of the development. The base case of continued
industrial use would also create benefits during its expansion phase, but these are comparatively small

compared to those under the Planning Proposal.
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Disclaimer

i This report Is for the confidential use anly of the party to whom it fs addressed ("Client”) for the specific purposes to which it refers
and has been based on, and takes into account, the Client’s specific instructions. It is not intended to ke relied en by any third party
who, subject to paragraph 3, must make their own enguiries in relation to the issues with which this report deals.

. HillPDA makes no representations as to the appropriateness, accuracy or completeness of this report for the purpose of any party
other than the Client ("Recipient”}. HIIPDA disclaims all liability to any Recipient for any less, error of other consequence which may
arise as a result of the Recipient acting, relying upon or using the whole or part of this report’s contents.

4 This report must not be disclosed to any Recipient or repraduced in whole or in part, for any purpose not directly connected to the
project for which HillPDA was engaged to prepare the report, without the prior written approval of HillPDA. In the event that a
Recipient wishes to rely upon this report, the Recipient must inform HIlIPDA who may, in its sole discretion and on specified terms,
provide its consent.

4 This report and its attached appendices are based on estimates, assumptions and information provided by the Client or sourced and
referenced from external sources by HIllPDA. While we endeavour 1o check these estimates, assumptions and information, no
warranty is given in relation to their reliability, feasibility, accuracy or reasonableness. HillPDA presents these estimates and
assumptions as a basis for the Client’s interpretation and analysis. With respect to farecasts, HillPDA does not present them as results
that will actually be achieved. HillPDA relies upon the interpretation of the Client to judge for itself the likelihood of whether these
projections can be achieved or not.

5. Due care has been taken to prepare the attached financial models from available information at the time of writing, however no
responsibility can be or is accepted for errors or inaccuracies that may have occurred either with the programming or the resultant
financial projections and their assumptions.

A This report does not constitute a valuation of any property or interest in property. In preparing this report HIllPDA has relied upon
information concerning the subject property and/or proposed development provided by the Cllent and HillPDA has not independently
verified this information except where noted in this report.

In relation to any valuation which is undertaken for a Managed Investment Scheme (as defined by the Managed Investments Act
1998) or for any lender that is subject to the provisions of the Managed Investments Act, the following clause applies:

This valuation is prepared on the ossumption that the lender or addressee as referred to in this valuation report fand no other)
may rely on the valuation for mortgage finance purpuses and the fender has complied with its own leading guidelines as well
as prudent finance industry lending practices, and has considered all prudent aspects of credit risk for any potential borrawer,
including the barrower’s obility to service and repay any mortgage loan. Further, the valuation is prepared on the assumption
that the lender is providing mertgage financing at a conservative and prudent loan to value ratio.

2. HIllPDA makes no representations or warranties of any kind, about the atcuracy, refiability, completeness, sultability or fitness in
refation to maps generated by HilIPDA or contained within this report.

Ligbifity limited by o scheme approved under the Professionol Standards Legislation
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BONEULOING

SYDNEY

Level 3, 234 George Street
Sydney NSW 2000

GPO Box 2748 Sydney NSW 2001
t:+612 9252 8777

f: +61 2 9252 6077

e: sydney@hillpda.com

MELBOURNE

Suite 114, 838 Collins Street
Docklands VIC 3008

t:+61 3 9629 1842

f: +613 9629 6315

e: melbourne@hillpda.com

WWW.HILLPDA.COM
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EXECUTIVE SUMMARY

The owner of the 3.93 hectare coffee factory at 160 Burwood Road, Concord will decommission the factory and
is seeking to rezone the land to enable redevelopment for mixed uses.

This report summarises the findings of the retails needs and impact assessment of the proposal.

Within a walkable catchment of 800m there are around 3,300 residents and this is forecast to increase to
around 4,000 by 2031. Redevelopment of the subject site will add a further 1,175 residents. Expenditure on
retail goods and services generated by these residents will increase from S50m in 2017 to $84m in 2031
{$2017).

The provision of a local centre on the subject site of 3,500sqm GFA (assuming 2,800sgm leasable retail space
and say 500 to 600sgm non-retail commercial GLA} is expected to achieve total retail sales of $18.7m by 2024.
Around 75% of its trade is expected to come from residents in the immediate area. There is the opportunity to
capture day trippers with the “theming” of retail space in the heritage building and facing the waterfront.
Examples of retail spaces themed in heritage buildings include Harold Park, Danks Street Waterloo, The
Grounds Alexandria, Stockland Cammeray and Bakehouse Quarter North Strathfield.

The strongest immediate impacts of the proposal are expected to be experienced by Concord Town Centre
{Majors Bay Road) and on Cabarita and Bray Roads neighbourhood clusters. These centres are likely to
experience around 7% loss in trade, This is considered to be a low to moderate impact. The impacts on all
other centres are expected to be insignificant at less than 5% loss in trade.

Qver time these impacts will diminish. Canada Bay west (Concord SLA) is forecast to achieve populatien
growth of more than 1% every year over the next decade. The suburb of Concord is expected to be around
1.3% per annum — 26% over the next 18 years. As a result, by 2024, all existing centres in the locality are
expected to trade at 7% or more above their 2017 levels with or without redevelopment under the planning
proposal. Hence the viability of any existing centre will not be threatened,

Following full development there will be a sufficient population (around 5,000) within a walkable catchment to
support a small village centre as proposed. This will have benefits of fewer car trips and reduced reliance on
private motor vehicle trips.

Without the retall space the 5,000 people that live on site and within a walkable distance will have no retail
facilities for top-up food and grocery shopping. Without the retail space the proposal itself will be a residential
only development rather than a mixed use development. Apart from fewer jobs on site it would lack activation
to both Burwood Road and the waterfront.
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1.0 INTRODUCTION

HillPDA was commissioned by Colliers on behalf of the site owners, FreshFood Pty Australia, to undertake a retail
needs assessment (hereafter referred to as ‘the Study’) of a planning proposal for the rezoning of land known as the
FreshFood site (also commonly known as the Bushells Coffee Site). Hereafter it is referred to as the subject site.

1.1.1  The Subject Site

The subject site has an area of 3.93ha and is located at 160 Burwood Road, Concord (see Aerial figure below).
It consists of the following lots: Lot 2, DP230294, Lot 398, DP752023, Lot 399, DP752023, Lot 5, DP129325.

Figure 1-1: Aerial image of Subject Site

Source: SIX Maps

The site area is currently zoned IN1 General Industrial — see Figure 2. The site has a legal frontage to the
Parramatta River (Exile Bay). Access along the foreshore is currently available to the public however the
remainder of the site is securely fenced. The site has an approximate 170m frontage to Burwood Road on its

southern boundary.

M C17051 Concord FreshFood Project Befoll © : = Page 7 of 30
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Figure 1-2: Site zoning

Source: NSW Planning Portal

1.1.2  Area Overview

The subject site is around 1.5km from the Majors Bay Road shops, 2.5km from Burwood Station and 1km from
Parramatta Road (A4). Sydney CBD is 12km from the site via Parramatta Road, which is a 45 minute journey by
bus or 15 minutes by train from Burwood Station. The site is within an easy drive {(6km) of Sydney Olympic Park
and Rhodes Waterside Shopping Centre. Cycling times to these venues is around 15 minutes.

The subject site is also distinctly positioned close to education and recreation facilities such as the Concord
Public School, Concord High School, Massey Park Public Golf Club, Barnwell Public Golf Club, Bayview Park,
Jesse Stewart Reserve, Greenlees Park, Rothwell Park and the Cintra Park tennis courts.

1.1.3  The Study Purpose

It is understood that FreshFood Services Pty Ltd is seeking the rezoning of the subject site from its current
zoning of IN1 General Industrial under the Canada Bay Local Environmental Plan {LEP} 2013, to a zoning that
would allow a mixed use development.

The purpose of this Study is to provide an assessment of the likely demand for retail services on the site
including the amount of space and the type of offering or tenancy mix,

This study also considers the retail trading impacts on existing centres in the locality both at a point in time and
over time having regard to growth in wider trade area.
1.1.4  Planning Proposal

The Planning Proposal would facilitate a mixed use development comprising medium to high density
residential, retail, commercial and community uses.

The proposed development provides:
= 535 residential dwellings

53 (10%) for affordable housing
& Up to 3,500sqm of retail space

® 15,700sqm of public open space.
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2.0 DEMAND FOR RETAIL SPACE

There are three sources of expenditure generating demand for retail space on the subject site being local
residents, local workers and visitors or day trippers. Each one of these sources is examined below.,

2.1 Expenditure from Residents in the Locality

There are around 3,300 residents within a walkable catchment (or immediate trade area) of the subject site defined
as being within a distance of around 800m. This catchment extends to Tripod Street and Lindfield Avenue to the
west, between Edith Avenue and Corby Avenue to the southwest and includes around 350 residents living just south
of Lyons Road West between Cintra Park Netball courts and Barnwell Park Golf Course.

Figure 2-1: Likely walkable catchment

There are a further 550 residents that live just north of the walkable catchment on the Cabarita Peninsula
between Exile Bay and France Bay. Whilst the walking distance is slightly more than 800m it is an attractive
walk along the foreshore of Exile Bay pass the golf course and there is a lack of retail offer on the Cabarita
Peninsula itself.

2.1.1  Socio-demographics of Residents

Below is a summary of the socio-demographic character of the area. Understanding the socio-demographics of
a trade area (or potential trade area) is important as it affects the demand for retail and commercial services
and the type of retail offer. Most importantly Household expenditure surveys have consistently shown a strong
positive correlation between income and consumption levels and household consumption is directly related
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to the level of demand for retail space. The study area for this analysis is the State Suburb of Concord as
defined by the Australian Bureau of Statistics in the Census of Population and Housing 2016.

Concord had an above average representation of people barn in Australia at 62% of the population compared
to Greater Sydney at 57%. The most common ancestries in Concord were [talian 17.7%, English 14.7%,
Australian 14.0%, Chinese 9.5% and Irish 7.4%. This represents a marked difference from the most comman
ancestries in Greater Sydney, which were English 19.4%, Australian 18.1%, Chinese 7.8%, Irish 6.6% and
Scottish 4.9%.

The chart below shows an overrepresentation of older persons living in the walkable catchment and an
underrepresentation of young to middle aged aduits. 17.9% of residents were over 65 years old with a median
age of 41 in 2016 compared to 13.9% and 36 respectively Australia wide.

Figure 2-2: Population by Age Cohort
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Source: ABSCensus 2016

Most importantly, local residents in the walkable catchment have higher income levels compared to Greater
Sydney. In 2016, median household income was 52,078 per week in Concord and $1,750 in Greater Sydney.
31.9% of households had an income level over 53,000 per week compared to 23.6% for Greater Sydney. Higher
income levels results in more expenditure on retail goods and services. Income levels are shown in Figure 2-3
below.
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Figure 2-3: Income bands
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Concord featured a higher proportion of separate houses than Greater Sydney (71.2% and 57.2% respectively)
and a lower proportion of Flat-unit-apartment type dwellings (16.4% and 28.2% respectively). The mix of
dwelling structures in Concord and Greater Sydney is outlined in Error! Not a valid bookmark self-reference.
below

Figure 2-4: Dwelling structure
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The census revealed that Concord had a higher level of homes owned or being purchased at 75% compared to
64.1% of homes in Greater Sydney. Tenure type is shown in Figure 2-5 below.
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Figure 2-5: Tenure type
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Concord featured higher levels of car ownership than that of Greater Sydney. The proportion of houses with
two, three, four or more vehicles was higher in Concord and households with one vehicle or no vehicle at all
was higher in Greater Sydney. The percentage breakdown of vehicles per dwelling is shown in Figure 2-6 below.

Figure 2-6: Number of vehicles per dwelling
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= Concord
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Concord featured a higher proportion of family households than Greater Sydney at 80% and 73.7%
respectively. In Concord, 17.1% of households were lone person households and 2.8% were group households.
In Greater Sydney, 21.6% and 4.7% of households respectively were lone person and group households.
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Figure 2-7: Household structure
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In summary, the suburb of Concord has a high proportion of family households on high levels of income that
own their own dwelling outright. These types of househalds have above average levels of demand for retail
goods and services. In particular they demand high quality specialty food stores and quality restaurants.

2.1.2  Population Growth

Population in the walkable catchment in 2016 was approximately 3,350 based on ABS Census and PitneyBowes
Anysite 2016. There are some variations in population forecast ranging from almost zero growth in the
immediate area to 2.0% per annum as forecast by Pitney Bowes Anysite at SA1 level. At a suburb level Pitney
Bowes Anysite is consistent with Forecast.lD to 2026. These forecasts do not take into consideration the
subject planning proposal itself. For the purpose of the demand modelling we have adopted a rate of 1.0% per
annum and added the population from the planning proposal.

Average household size in an occupied apartment in Canada Bay LGA is 2.2°. For total dwellings it is a little
higher at 2.4. Although strata titled the average internal area of the apartments on the subject site will be
around 100sgm — larger than average at around the size of a 3-bedroom unit. Hence we would expect a
slightly higher average household size and we have assumed 2.3.

Based on an average occupancy of 2.3 persons per dwelling and assuming 96% occupancy we forecast the
population on the subject site to reach residents. For the purpose of the forecast we have assumed that
development will be 70% occupied by 2026. The forecast of population in the frade area is shown in the table below.

Table 1: Forecast residents within the B00m walkable catchment

Forecast residents in Trade Area

Residents on the subject site

Total Residents in Trade Area
Source: Pitney Bowes Anysite 2017 and TPA 2018

* Average occupancy rate of apartments only in the Canada Bay LGA 2016 (ABS Census)
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2.1.3  Expenditure from residents

Expenditure per capita generated by trade area residents is provided in the table below.

Table 2: Expenditure per capita (52017)

2016 2021 2026 2031
Supermarkets & grocery stores 4432 4,612 4,800 4,995
Specialty food stores 521 542 564 587
Fast-food stores 817 850 884 920
Restaurants, hotels and clubs® 1,580 1.644 1,711 1,781
Department stores 1,037 1,079 1,123 1,169
Apparel stores 1,335 1,389 1,445 1,504
Bulky goods stores 2,106 2,191 2,280 2373
Selected personal services™* 558 580 604 629
Total retailing 14,781 15,382 16,007 16,658

Source: Pitney Bowes Anysite 2016 and HillPDA

* Refers to drinking and dining areas anly

** As per ANZSIC (includes hair and beauty, optical dispensing, clothing alterations and shoe repairs, key cutting, video hiring and photo
processing}

The above forecast allows for 0.8% per annum real growth in retail spend per capita based on the long term
trend since 19867,

The ABS Cat No. 8624.0 1998-99 provides a cross tabulation of expenditure by commodity type by retail sales
by store type. HillPDA has recalibrated the cross tabulation data to account for retail trends since 1998-99 and
to ensure that the results closely matches total retail sales by store type in the national accounts. Multiplying
the results by forecast expenditure provides the following results.

Table 3: Forecast expenditure generated by Residents {$2017m)

YEAR 2016 2021 20261‘ 2031

Supermarkets &_ grocery stores 14.8 16.2 218 253
Take-away liquor stores 1.4 1.6 21 2.4
Specialty food stores 17 19 2.6 3.0
Fast-food stores 2.7 3.0 4.0 47
Restaurants, hotels and clubs 5.3 58 1.8 9.0
Department stores 35 3.8 51 5.9
Apparel stores 4.5 4.9 6.6 7.6
Bulky goods stores Ak 1.7 104 12.0
Other personal & household goods 6.6 7.2 9.7 11.3

Selected personal services 1.9 2.0 27 3.2

Total retailing 49.5 54.1 72.8 Ba.4

 HillPDA calculation from ABS Population, CPl and Retaif Sales for Australia Total
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The above table shows a significant level of growth {80%) in retail expenditure generated by local residents
from $50m in 2017 to $84m in 2031. Of course any proposed retail space on the subject site cannot expect to
capture total expenditure as a high proportion of it will be captured by larger higher order centres. Large full
line supermarkets generally require a turnover of $30m or more. Given that the supermarket will be restricted
to 1,000sqm in size its role will be different from the large full line supermarkets. It will be a metro style
supermarket providing a “convenience” role. It will be a “small trolley and/or basket” supermarket for regular
shopping rather than a large trolley supermarket for weekly or fortnightly shopping. A large proportion of trade
is expected to come from local residents that walk to the store rather than take their car.

For a supermarket of around 600sgm to 1,000sgm we would expect that it would capture around 30% of the
local area’s expenditure in supermarkets and grocery stores. The subject site also has potential to capture a
similar propertion of local resident expenditure in specialty foods, food services, liquor and personal services.

2.2  Expenditure from Visitors

In addition to residents within the walkable catchment we would expect some expenditure to be captured
from residents outside the walkable catchment. As mentioned above there are a further 550 residents on the
Cabarita peninsula immediately north of Exile Bay that occasionally would walk the 1km distance given the
pleasant amenity between the golf course and the water edge. There is also further opportunity to capture
expenditure from cyclists using the foreshore route. We would expect a further 20% increase on the above
figures to account for expenditure from beyond the walkable catchment, Furthermore a restaurant or 2 or 3
restaurants that earn a good reputation, particularly when themed at the waterfront, can attract patrons from
a much wider area — even beyond the LGA boundary.

2.3 Expenditure from Workers

Some expenditure can also be captured by workers on site. A recent survey found that Sydney CBD workers
spend an average of 5230 a week or $11,000 per annum on retail goods and services in the CBD localities®. In
smaller centres average spend is considerably lower due to the lack of retail offer. For the purpose of the
assessment HillPDA has applied a more conservative weekly expenditure of $80 per week per employee which
equates to an annual spend of around $3,700. With 91 non-resident workers on site this amaunts to an
additional $335,000 per annurn.

2.4  Total Potential Retail Sales and Demand for Retail Space

Total potential retail sales are derived from applying target capture rates to expenditure generated by trade
area residents. Demand for retail space is calculated from dividing potential retail sales by industry benchmark
retail turnover density (RTD) rates (S/sgm). This is shown in the table below.

#2013 National Office Workers Survey, Urbis {2013}
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Table 4: Demand for retail space on the Subject Site

Capture from Trade

Store Type \
i yee Area Residents

RTD ($/sqm)* 2021 2026 ‘ 2031

Supermarkets & grocery stores : 909 1017

Take-away liquor stores 83 93
Specialty food stores E 140 157

Fast-food stores 183 205
Restaurants, hotels and clubs : : 513 574
Department stares D o
Apparel stores 0 o
Bulky goods stores o0 0
Other personal & household 483 548
Selected personal services 272 304
7 i Lo

:::: ;:;Zi::::?:wei gl 228

2,955 3,355

Source: Shopping Centre News, PCA, Urbis Retail Averages, HIllPDA and various consultancy studies

* Assumes to increase at 0.4% per annum from 2016 in line with historic trends.

** Includes non-retail commercial occupiers of shop front spaces such as real estate agents, travel agents and financial institutions.
Totals assumes 20% of the wurnover is derived from beyond the trade area and a further $335,000 per annum from non-residest workers
on site.

The above table shows that residents within the walkable catchment, visitors and workers on site could
support around 3,300sgm of leaseable shop front retail space.

2.5 Examples of Neighbourhood Centres

We tested the robustness of the above estimates by benchmarking it to other known neighbourhood centres
(generally centres below 3,000sgm in size with no supermarket or a small format supermarket less than
1,000sqm). Examples include:

= Breakfast Point has a 2,500sgm centre anchored by a 1,400sgm Supa-IGA serving a population of
around 4,500 to 5,000 people

= North Epping has a 1,500sqm shopping centre including a 2505qm supermarket serving a trade area of
4,400 people

w East Killara has a 1,200sqm shopping centre comprising 9 shops with 300sqm supermarket serving a
population of 2,900

® North Turramurra has 2,500sqm of retail space anchored by a 500sqm supermarket for a trade area of
4,000 people

»  West Pymble has 2,000sqm comprising 22 shops anchored by a 300sgm supermarket serving a trade
area of 5,000 people.

The above examples are centres that are generally positioned in the centre of their respective trade areas and
have well defined trade areas {suburbs) surrounded by arterial roads and bushland. These centres have all
performed sustainably over the past couple of decades suggesting that a centre of say 3,000sqm for the subject
site is an appropriate size.
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Additional retail space could be provided on the subject site but this implies that it will draw other expenditure
from outside the immediate area. This is achievable if the offer is such that it becomes a destination.
Additional sources are explored in the following sections.

2.6 Examples of Heritage Themed Centres

The subject site provides a unique opportunity combining quasi-heritage Industrial architecture with
waterfront amenity. Below are some case studies of retail centres that offer some insights into what is
achievable on the subject site. The case studies also allow the ingredients to successful village centres to be
explored and lessons learned applied to the Subject Site.

2.6.1 Harold Park

Harold Park is a 5 stage development being undertaken by Mirvac on the former Harold Park Raceway, Glebe.
The concept plan for Harold Park comprises approximately 1,250 residential dwellings to be a mixture of 1, 2
and 3 bed properties and terraces and a further 50 affordable housing dwe!!ingsa. A retail centre of 5,920sqm
gross lettable area inclusive of a supermarket has just been completed in the former Rozelle Tram Sheds which

are heritage listed.

The ultimate retail mix of the centre based on the development application comprises:

& 2,656sqm supermarket

= 500sgm gymnasium

¥ 2,720sqm of convenience focused retail
w A further 500sgm community facility.

The former Rozelle Tram Sheds comprise a split level facility with access to Jubilee Light Rail Station, a
supermarket and community uses located on the upper level and market hall style retail with car parking
located at the ground level. Similar to Precinct D, a retail centre in this location faces the challenge of activating
a split level and laneway focused centre. By incorporating key anchors such as a supermarket, community
facilities and gym in strategic locations the proposed layout seeks to pull footfall through the centre in a
manner to benefit all businesses and promote commercial viability.

* Harold Park Tram Sheds Econormic Impact Assessment, Hill PDA (2013)
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2.6.2  Danks Street

Danks Street is a new centre which has emerged out of residential growth in the surrounding suburb of
Waterloo and in particular the adjacent high density Meriton development. No trading data is publically
available for this centre but anecdotally we understand that it is trading well.

Retail in the centre is focused on the Danks Street
Shopping Plaza which provides 3,642sqm GLA floorspace
anchored by Coles (2,642sgm) and 15 specialties
(1.2205qm}5, A 1,475sgm ALD| foodstore recently
opened near the Shopping Plaza and there is a further
2,100sqm of strip retail along Danks Street®. The strip
retail has built a reputation through a mix of cafés and
restaurants, art and furniture galleries as well as a place
for artisan handcrafts. It was formerly anchored by
Fratelli Fresh and Café Sopra and associated Vicino Casa
di Fratelli (kitchenwares). Total retail floorspace in Danks
Street is approximately 7,200sqm GLA.

Today Danks Street is an example of the success that retail targeted at the high end cafe/ restaurant market
can have in activating a centre. The centre has a good provision of cafes and restaurants which serves a wide
catchment area and lead to the centre developing a reputation for dining and eating out which attracted
shoppers. There are also a number of organic and other specialty foods, art and craft, furniture and bulky
goods stores.

2.6.3 The Grounds Alexandria

“The Grounds” on Huntley Street in Alexandria has a similar storey to Danks Street. It began as a freestanding
restaurant but is now supporting other retail uses adjacent due to its popularity with a further broadening of
retail uses’.

Located in a former industrial precinct from
the 1920s, The Grounds of Alexandria is a
landmark coffee roastery, café and kitchen
garden known for its abundance of fresh
produce and hands-on experiences. Opened in
April 2012 the site hosts a coffee research and
testing facility, artisan bakery and luscious
open garden of heirloom vegetables, fragrant
herbs, fresh fruit and flowers, farm animals
and children’s play area.

There are plans for further expansion to

include a cider room, meat shop, children's
cinema and wood-chopping area.

3 NSW/ ACT Shopping Centres Directory, Property Council of Australia (2012/13)
'_' Redfern-Waterioo Retail Needs Assessment, MacroPlanDimasi (2012)
" Employment Lands Study, SGS Econpmics and Planning (2013)
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2.6.4 Cammeray

Stockiand Cammeray is a purpose built shopping centre catering for the surrounding, affluent residential
suburb. It opened for trading in November 2008 and provides 5,700sqm of commercial floorspace in the
following components.

Retail Store Type Floorspace {sgm i.E_L.ﬂjﬂ

Harris Farm Foodstore 712
11 Speciaity stores 2,580
Childcare centre 1,550

a3
Office space 534

Stockland Cammeray is anchored by a Harris Farm. The other 18 tepancies include 6 café, restaurant and
takeaway food tenancies, butcher, patisserie, pharmacy, nail bar, hairdresser, dentist, medical practice and
childcare centre.

The demographic of the main trade area served by this development has an average household income which
is 40% above the Sydney Metropolitan average.

2.6.5 Bakehouse Quarter

The Bakehouse Quarter is a
redevelopment project on the
former Arnott’s biscuit factory
site  located along George
Street in North Strathfield some
3.5 kilormetres from Precinct D.
The theme of the project is
mixed retail, entertainment and
office uses integrated into the
historic factory of the site and
its buildings along with open

space and cobblestoned lanes and streets.

Retail tenants include ALDI, minimart, food markets and specialty stores including pharmacy and newsagent
and 14 personal service outlets including hairdressers and fitness centre in addition to about 17 restaurants /
bars [/ cafes. The entertainment offer includes ten-pin bowling, dance studio, amusement centre and laser
skirmish. The site also accommodates two childcare centres and an education college. Approximately 11
commercial tenants are located in the development including professional service firms and NRMA’s head
office and main call centre. The site includes serviced offices with shared facilities and services for small
business tenants.

In terms of design, the layout follows the former industrial site’s structure and can therefore be described as a
campus style development. The area has ample at grade car parking and is adjacent to the junction of
Parramatta Road and the M4 Motorway. North Strathfield Train Station is located at the northern edge of the
precinct,

Y NSW/ ACT Shopping Centre Directory 2013 Property Council of Australia
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The Bakehouse Quarter demonstrates the positive impact that night-time activation has on the vitality and
viability of the centre offering. The subject site should seek to ensure that activation is achieved throughout the
day and in the evening through the retail mix to diversify usage.

2.6.6 Case studyimplications

The lessons learned from the case study examples comprise:

»  Multiple anchors are desirable. These will serve to broaden the appeal of the centre, extend the trade area
and operating hours / activity. Anchors could include a supermarket or convenience foodstore, dining
precinct, upmarket food hall, club and/or community uses such as a medical centre or childcare centre

& The location of anchor tenants is important in terms of urban activation and ensuring the maximum
commercial potential of centres is achieved

# In general terms the highest value commercial and retail uses are located on the locations with greatest
footfall. Uses which rely less on passing trade, such as commercial offices, medical services, child care
or specific localised uses, can be located away from footfall traffic

= Commercial office and community uses are a desirable component of the retail mix and offer
w The retail mix of centres should be tailored towards the demographic and ethnic character of the trade
area which it serves and the needs of users — residents and workers.
2.7  Implications for Subject Site
The subject site enjoys two frontages:
= Burwood Road on the southern boundary of the site is the main feeder road on the peninsula

= Zoeller Street and Exile Bay provides the narth facing water views.

The planning of retail space should capitalise on these assets. Convenience retail should address the southern
boundary and entrance being the main entrance and the most convenient for residents in the walkable catchment.

Themed retail should utilise the heritage features on the site but could also capitalise on the waterfrant
amenity. Club and themed restaurants are good examples.

Given these attributes we believe that a local centre of around 3,500sqm could be supported providing a
combination of 2,000sgm to 2,500sqm of convenience retail and commercial services for local residents and
1,000sgm to 1,500sgm of themed retail and services including restaurants and the like with heritage and waterfront
themes. These roles won't necessarily be distinct and there is likely to be some blurring of the two roles.

2.8  Suggested Retail Mix

Based on the above the suggested retail mixis as follows:

w Approximately 800 to 1,000sqm supermarket {small format Coles or Woolworths, 1GA, Harris Farm or
similar)

» 200sgqm tc 400sqm of specialty food (liquor, bakery, butcher, confectionary, coffee, etc}

» Approximately 800sqm of restaurants and fast food/take-aways (at least half of this space would be
themed by the water)
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s Approximately 500 to 800sgm of non-food retailing and personal services (newsagency, arts, hair and
beauty, chemist, etc)

% Approximately 500sgm of non-retail space (travel, finance, medical, massage, real estate services, etc).

Total shop front floor space would be in the order of 3,000 to 3,500sqm.
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3.0 RETAIL IMPACT ASSESSMENT

The previous Chapter in this Study established a need for the retail component of the proposed development,
This Chapter assesses the economic impact of the proposed retail floorspace on existing and proposed retail
centres in the locality.

In terms of assessing economic impacts, previous court judgements such as “Fabcot Pty Ltd v Hawkesbury City
Council (97) LGERA” and “Cartier Holdings Pty Ltd v Newcastle City Council and Anor [2001] NSWLEC 170" have
provided some guidance on relevant issues, The NSW Land & Environment Court has stated that Councils
should not be concerned about competition between individual stores as this is a matter of fair trading. Council
should however concern itself with impacts in the locality. In particular Council has raised the concern about
possible impact on Concord Shopping Centre (Majors Bay Road).

Before delving straight into the impacts we need to appreciate the centres in the locality which is the subject of
the next section.

3.1  Retail Centres in the Locality

311 Burwood

Burwood is the major centre in the Inner-west metropolitan Sydney. It is only 2.1km south of the subject site
although the main street “Burwood Road” stretches almost a kilometre further south.

Westfields anchors the northern end 2.2km from the subject site. It is a 3 level shopping centre with a total
shop front floor space of 57,000sgm. It comprises 218 shops and is anchored by David lones, Kmart, Target,
Coles and Woolworths. It achieved retail sales of 5480m in 2016 which equated to 58,461/sqm making it the
10th highest performing centre amongst the 83 largest centres (over 45,000sgm with reported retail sales) in
Australia’,

Just south of Burwood Station is the other indoor centre known as Burwood Plaza comprising 10,500sqm of
shop front space with 48 stores including a Wooclworths and Freshworld foodstore. Its current trading level is
not known but in 2014 it achieved retail sales of 580m which was a strong level of performance A

Qutside the centres are strip shops fronting both sides of Burwood Road and some side streets. Total shop
front space in Burwood is around 100,000sgm.

2 Shopping Centre News Big Guns 2017
*® pCA Shopping Centres Directory 2015
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Figure 3-1: Retail centres in the locality
RodVictada ’

Source: Pitney Bowes Anysite and HillPDA

3.1.2  Five Dock

Five Dock is a main street shopping centre 3.6km by road southeast of the subject site. It has around
17,000sqm of shop front space (around 14,500sqm occupied by retailers). The anchor tenant is a 3,300sqm
Coles supermarket. Trading performance is unknown but would appear to be trading reasonably.

3.1.3 Concord (Majors Bay Road)

Concord is a “mainstreet” centre (1.5km west-north-west of the subject site) with shop front spaces on both
sides of Majors Bay Road between Gallipoli Street and Brewer Street. The centre includes a full line Coles
supermarket approximately 2,500sqm in size and 65 specialty shop front premises. Total shop front space is
estimated to be 11,000sqm. Of the specialties a high proportion are restaurants (18). There are a further three
take-away food stores, seventeen (24) other retailers, 14 non-retail commercial premises and six vacancies, 2
of the vacancies were being renovated or newly fitted out at the time of the survey.

Concord has a fairly wide trade area encompassing the Canada Bay LGA west of Five Dock. This area will
benefit from population growth at an average rate of 2.25% per annum over the next decade.
3.1.4  North Strathfield

Along Concord Road in North Strathfield, 2.8km west of the subject site, is a small format Woolworths
supermarket of around 1,200sqm. There are also 45 specialty shops fronting Concord Road between
Homedale Avenue and Correys Avenue, 14 of the specialty shops are restaurants and take-aways, 9 are non-
retail commercial services and 2 were vacant at the time of survey. Total shop front space is around 6,000sqm.

3.1.5 Neighbourhood Centres

Cabarita Road, 1.6km north of the subject site, is a neighbourhood centre comprising 9 shops, two of which are
restaurants

Further to the north on the corner of Gale Street and Brays Road in is a small group of 10 shops including 4
restaurants / take-aways and a convenience store.

Another neighbourhood centre at North Strathfield Station comprises 15 small shops and no anchor tenant.
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There is a small cluster of shops on Concord Road in Concord West between Nirranda Street and Myall Street
comprising 18 shops.

Another neighbourhood centre at Concord West station comprises 16 small shops.

3.2  Proposed Mix and Turnover

For the purposes of this study HillPDA have assumed a centre of 3,557sqm {GFA) of which 2,700sgm would be
occupied leasable retail space. For the purpose of the impact modelling we have assumed the following mix:

= 900sgm supermarket which could be a small format Woolworths or Coles, IGA, Harris Farm or
something like the new Supamart IGA store in Harold Park

m 400sgm of specialty food (liquor, bakery, butcher, confectionary, etc)

« 700sgm of restaurants and take-aways (at least half of this space would be themed by the water)

w 800sgm of non-faod retailing and personal services (newsagency, arts, hair and beauty, chemist, etc)
= Up to 700sqm of non-retail space (travel, finance, medical, massage, real estate services, etc).

We have further assumed that these businesses will trade at close to industry benchmark levels in
metropolitan areas,

Finally we have assumed the centre will be fully operational by 2024.

The below table applies target turnover rates consistent with those used to calculate floorspace demand for
the assumed floorspace mix on the subject site to derive expected turnover.

Table 5: Estimated retail turnover in 2024 ($2017)

Turnover (Sm)

Store Type GLA {sqr71 Retail Sales ($/sqm)*

Supermarket 9,500 8.6

400 7,500 3.0
700 5,000 35
Otherperson. hausehold goads 200 4,500 3.6

Total GLA 3,200 7,723 18.7

Source: Various including ABS Retail Survey 1998-99, Urbis Retail Averages, Shopping Centre News, HillPDA and various consultancy
studies.

Based on our calculations the retail component of the proposed development would generate total retail sales
in the order of $18.7m in 2024 (measured in 2017 dollars).

3.3 Redirection of Turnover from Existing Centres

The $18.7m of retail sales captured by the centre would be redirected from competing centres. Note that this
turnover should be viewed in the context of growth in expenditure in the walkable catchment between 2016
and 2031 which is equivalent to some $35m of expenditure. The proposed centre is therefore justifiable based
on growth alone and would not be reliant upon redirecting significant trade away from existing centres.

Notwithstanding this, in order to provide a robust assessment, HillPDA has prepared a bespoke gravity model
to examine the extent of trade redirected from existing centres. The results of the bespoke gravity model are
presented in the following table.
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Note that the gravity model assumes that 20% of the turnover captured by the proposed development would
be redirected from other destinations not listed in the gravity model. These include freestanding outlets in the
wider Concord area as well as day trippers from beyond the locality.

Table 6: Retail Impact Assessment

Return Approx. Turmover Immediate | _, _ Shiftin | % Shift in
Estimated i drnover in A % Shift in ey
travel tima 3 in 2024 Shift in turnover | turnaver

var 2024 with Turnaver Inf .
Retail Centre from Floor rlir:g;: without PLrod :::it Turnoverin m::,::;r ] from 2017 | from 2017
[minutes) | Space = Prapasal o 2024 505 ta 2024 | to2024

Proposed Centre

64.0

3.5 -6.7% 4.6 7.2%

Cabartita & Brays Rds 6.0 1,800 9.6 11.0 10.2 0.8 T2% 0.6 6.8%
North Strathfield 120 5,000 315 35.9 35.0 -1.0 -2.7% a5 11.0%
150 89,000 680.0 791.9 785.9 59 -0.8% 1059  15.6%
140 14,500 108.0 120.7 118.4 23 -1.9% 10.4 9.6%

Other Localities -3.7
119,250 8931 10331 1,036.8 0.0 0.4% 1437 16.1%

1: Drivetime in minutes derived from Googlemaps.

2: Excludes Source: Various including Shopping Centre News, PCA Shopping Centres Directory, HillPDA Floorspace Surveys.

3:Various including Shopping Centre News. PCA Shopping Centres Directory, Shopping Centre Annual Reports, Urbis Retall Averages, Gther
Consultancy Reports and HillPDA Estimate.

4: Allows for population growth (variable for each centre) and real growth in retall spend per capita of 0.8% per annum in line with historic
trend since 1986 (HIllPDA Calculation from ABS Retsil Sales, population estimates and CPI indexes).

5: The turnover of localities following the proposed development. The forecast turnover of the proposed development is distributed
between localities based on distance and size.

&: Immediate shift in turnover, This is difference between the development and the do nothing options {i.e. Column 4 minus Column 5).

7: Immediate percentage shift is shift in turnover divided by the turnover in 2017 without the development preceeding.

8: This is the shift in turnover from 2017 to 2024 after the opening of the new development

9: This is shift in turnover from 2017 to 2024 divided by the turnover in 2017,

There are no universal measures of significance of economic impact. There are references in various
consultancy reports and statements in the NSW Land & Environment Court which suggest that a loss of trade
below 5% is considered insignificant, 5% to 10% is low to moderate, 10% to 15% is moderate to high, and above
15% is a strong or significant impact. Generally impacts of up to 10% are considered to be within the normal
competitive range, although this is dependent upon the trading performance of the centre in question and/ or
the level of population growth in a trade area.

Columns 6 and 7 in the above table indicate the immediate or point in time trading impact of the proposed
development. As would be expected, in proportional terms, Majors Bay Road and Cabarita in Concord would
experience the strongest impacts — equivalent to 7% loss of trade. This is still considered to be a moderately
low impact. All other centres would experience impacts of less than 5% which is considered insignificant.

Over time this impact will lessen across all the surrounding centres (refer to Columns 8 and 9). This is because
these centres will capture an increasing amount of retail expenditure as a result of population and expenditure
growth in their respective trade areas. Indeed, over the 2017 to 2024 period all centres will experience an
increase in trading levels above 7% with or without the proposed development. On this basis, we consider that
the trading impacts would be acceptable and would not threaten the role, function or commercial viability of
any existing centre.
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3.4  Other Economic Benefits

A significant benefit of the retail space is the improved convenience for residents that live in the immediate
area. The existing 3,300 residents that live within 800m of the subject site and the 1,175 new residents all live
beyond 800m of any other commercial centre.

The planning proposal will enable these residents to make more purchases regularly on foot rather than relying
on using private motor vehicles. Whilst residents in the immediate area are expected to continue to shop at
Burwoed and Concord for major food and grocery shopping as well as comparative goods and leisure shopping,
they are likely to make small but regular convenient purchases in the new centre,

By providing convenience retail services for a walkable catchment of more than 5,000 people we expect that
there will be fewer car trips.
3.5 Conclusion

The proposed level and mix of retail uses on the site is supported for tha following reasons:

= The residential area within 800m walking distance of the site currently houses 3,300 residents and will
house more than 5,000 residents by the time the subject site is fully developed. This is sufficient
population to support a neighbourhood centre

w  Without the proposed retail space on the subject site these people will live more than walking distance
from any other convenience retail offer

»  With more than 2% per annum population growth in the Canada Bay - Concord SLA over the next decade the
demand for retail space will continue to increase over and above the levels proposed on the subject site

#» Due to population growth and increasing affluence all centres in the Canada Bay are expected to trade
more than 13% above their current levels over the next 8 years with or without the planning proposal.
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Disclaimer

1. This report is for the confidential use only of the party to whom it Is addressed {"Client”] for the specific purposes to which it refers
and has been based on, and takes into account, the Client's specific instructions, It is not intended to be relied on by any third party
who, subject to paragraph 3, must make their own enquiries in relation to the tssues with which this report deals,

HillPDA makes no representations as to the appropriateness, accuraty or completeness of this report for the purpose of any party
ather than the Client ("Recipient"). HillPDA disciaims all liability to any Recipient for any loss, error or other consequence which may
arise as a result of the Recipient acting, relying upon or using the whole or part of this repart’s contents.

(]

3. This report must not be disclosed to any Recipient or repraduced in whole or in part, for any purpose not directly connected to the
project for which HillPDA was engaged to prepare the report, without the prior written approval of HillPDA, In the event that a
Recipient wishes 1o rely upon this report, the Recipient must inform HIllPDA who may, in its sole discretion and on specified terms,
provide its consent.

4 This report and its attached sppendices are based on estimates, assumptions and information provided by the Client or sourced and
referenced from external sources by HIIPDA. While we endeavour to check these estimates, assumptions and information, na
warranty is given in relation to their reliability, feasibility, accuracy or reasooableness, HIlPDA presents these estimates and
assumptions as a basis for the Client's interpretation and analysis. With respect to forecasts, HillPDA does not present them as results
that will actually be achieved. HillPDA relies upan the interpretation of the Client to judge for itself the likelihood of whether these
projections can be achieved or not.

5. Due care has been taken to prepare the attached financial models from available information at the time of writing, however no
responsibility can be or is accepted for efrors or inaccuracies that may have occurred either with the programming or the resultant
financial projections and their assumptions.

This report does not constitute a valuation of any property or interest in property. In preparing this report HillPDA has refied upon
information concerning the subject property andfor proposed development provided by the Client and HillPDA has not independently
verified this information except where noted in this report.

In relation to any valuation which is undertaken for a Managed Investment Scheme (as defined by the Managed Investments Act
1988} or for any lender that is subject to the provisions of the Managed Investments Act, the following clause applies:

This valuation is prepared on the assumption that the lender or addressee as referred to in this valuation report [and no ether) may
rely on the valuation for mortgage finance purposes and the lender has complied with its own lending guidelines as well as prudent
finance industry lending practices, and has considered all prudent aspects of credit risk for any potential borrower, including the
borrower’s ability to service and reépay any martgage loan. Further, the valuation Is prepared on the assumption that the lender is
providing mortgage financing at a conservative and prudent loan to value ratio.

fa

HillPDA makes no representations or warranties of any kind, about the accuracy, reliability, completeriess, suitability or fitness in
relation to maps generated by HilIPDA or contained within this report.

Liability limited by o scheme approved under the Professional Stondards Legislation
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SYDNEY

Level 3, 234 George Street
Sydney NSW 2000

GPO Box 2748 Sydney NSW 2001
t:+612 9252 8777

f:+61 2 9252 6077

e: sydney@hillpda.com

MELBOURNE

Suite 114, 838 Collins Street
Docklands VIC 3008

t:+61 3 9629 1842

f:+613 9629 6315

e: melbourne@hillpda.

WWW.HILLPDA.COM
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1.0 INTRODUCTION & STUDY AREA

1.1 Background

Heritage 21 was appointed by NixAnderson, in August 2016, to provide Heritage and Archaeological
Consultancy services in relation to the redevelopment of the former Bushells Factory located at 160
Burwood Road, Concord (study area). Heritage 21 commissioned Vanessa Hardy of Cultural Heritage
Connections Pty Ltd to undertake a due diligence Aboriginal heritage assessment of the study
area.

This Aboriginal Heritage Due Diligence Assessment (‘report’), in conjunction with a Statement of
Heritage Impact (June 2017), has been prepared by Heritage 21 on behalf of FreshFoad Sydney Pty
Ltd and NixAnderson to accompany a Planning Proposal seeking to rezone the site to facilitate future
residential development.

1.2 Report Outline and Terminology

The following section (Section 2.0) of this report provides a summary of the environmental
context of the study area. Section 3.0 examines the archaeological background and Section 4.0
presents the results of the site inspection. Section 5.0 provides a discussion and presents
recommendations arising from the assessment.

The following definition is used throughout this report:

AHIMS: Aboriginal Heritage Information Management System which is maintained by the NSW
Office of Environment & Heritage

IMT: A fine-grained siliceous stone known as either ‘indurated mudstone’ or ‘silicified
tuff’. While easily recognisable, this stone type is variable and various studies
have been unable to conclude whether it sedimentary or igneous. Therefore, it
has been suggested that a neutral term ‘IMT’ be used to describe the material.
That term is used in this report.

1.3 Study Area and Potential Impacts

The study area site is located at 160 Burwood Road, Concord and has an area of approximately 3.9
hectares (see Figure 1 and Figure 2 below). It consists of the following lots:

» lot2, DP2302%4
* Lot 398, DP752023
« Lot 399, DP752023
* Llot5, DP129325

Heritage2l TEL: 9519-2521
Suite 48, 20-28 Maddox Street reception@heritage21.com.au
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The site includes a muiti-storey brick and concrete ¢ 1950s factory building with a prominent
chimney stack as well as associated later buildings, roadways, carparks and landscaped areas. The
site has a frontage to Burwood Road of approximately 170 metres and also fronts Exile Bay.

Facaiiy ade Figure 1. Map showing
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Figure 2. Current aerial
photograph of the site
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! Google, ‘Google Maps', 2016, http://maps.google.com.au/ accessed 8 March 2016.
? NSW Land and Property Information, ‘SIX Maps', n.d., http://maps.six.nsw.gov.au/ accessed 8 March 2016.
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1.4 Study Area Context and Aims
No Aboriginal objects have been previously recorded within the study area boundaries.

The assessment has been designed to meet the requirements of the former Department of
Environment, Climate Change and Water’s (DECCW), now Office of Environment & Heritage
(OEH), Due Diligence Code of Practice for the Protection of Aboriginal Objects in NSW (hereafter
‘Code of Practice’).” A summary of the due diligence process is presented in Figure 3.

The major aims of a due diligence assessment includes the following:

» identify whether or not Aboriginal objects are, or are likely to be, present in the area;

« if objects are present or likely to be present, determine whether or not the proposed
development activities are likely to harm Aboriginal objects; and

» determine whether further assessment or an Aboriginal Heritage Impact Permit (AHIP) is
required.

In order to meet these objectives, the following tasks are required:

* undertake a search of the OEH AHIMS and a review of site cards for those sites within
close proximity of the study area;

s check for landscape features which may indicate the presence of Aboriginal objects;

* undertake a desktop assessment using relevant background data to categorise the study area
and form predictions about the likely presence of cultural sites;

* liaison with Metropolitan Local Aboriginal Land Council (MLALC);

e« undertake a site inspection to check the desktop conclusions as well as to look for
Aboriginal objects and any other relevant features that may not have been revealed
during background review; and

+ if necessary, consider strategies to avoid harming Aboriginal objects.

1.5 Legislation Summary
1.5.1 National Parks and Wildlife Act 1974 (amended 2010)

The National Parks and Wildlife Act 1974 (NPW Act) protects Aboriginal objects and Aboriginal
places in NSW. It has been amended by the National Parks and Wildlife Regulation 2009 {NPW
Regulation). Under the NPW Act, the following are offences unless an exemption or defence is
provided for under the Act:

s 3 person must not knowingly harm or desecrate an Aboriginal object (knowing offence)

! NSW Department of Environment, Climate Change and Water, Due Diligence Code of Practice for the Protection of Abariginal Objects in
New South Wales, 2010.
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* a person must not harm or desecrate an Aboriginal object or Aboriginal place (strict
liability offence)

The maximum penalty for the knowing offence is $550,000 or $275,000 (depending on whether
there are aggravating circumstances) and 1 or 2 years’ goal for an individual. For a corporation
the maximum penalty for the knowing offence is $1.1 million. The maximum penalty for the strict
liability offence is $110,000 or $55,000 (depending whether there are aggravating circumstances)
for an individual or $220,000 for a corporation.

Harm includes acts or omissions that “destroy, deface or damage” an Aboriginal object or
Aboriginal Place, and in relation to an object, move the object from the land on which it has
been situated. Harm does not include something that is trivial or negligible.

Section 91 of the Act also obliges any person who discovers an Aboriginal object to report it
to the OEH for it to be entered on the AHIMS.

An Aboriginal object is defined as:

“..any deposit, object or material evidence (not being o handicraft made for sale)
relating to the Aboriginal habitation of the area that comprises New South Wales, being
habitation before or concurrent with {or both) the occupation of that area by persons of
non-Aboriginal extraction, and includes Aboriginal remains.”

An Aboriginal object is legally protected irrespective of land tenure, the significance of the object
and whether or not it has been recorded.

“Aboriginal Places” are places so declared under Section 84 of the Act.

Anyone who exercises due diligence in determining that their actions will not harm Aboriginal
objects has a defence against prosecution for the strict liability offence if they later harm an
object. Due diligence can be exercised by complying with the Due Diligence Code of Practice for
the Protection of Aboriginal Objects in NSW* (or industry-specific codes of practice) that has been
adopted under the National Parks and Wildlife Regulation 2009, The code provides a process to
enable a reasonable determination of whether or not Aboriginal objects will be harmed by an
activity or whether further investigation or an Aboriginal Heritage Impact Permit {AHIP) are
required.

There is also a range of defined exemptions and low impact activities defined in the
Regulation for which due diligence is not required. These include undertaking specified farming,
land management, maintenance, surveying or environmental rehabilitation works.

* NSW Department of Environment, Climate Change and Water, Due Diligence Code of Proctice for the Protection of Aboriginal Objects in
New South Wales, 2010.
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Clause 80B Defence of carrying out certain low impact activities: section 87 (4)

{1) It is a defence to a prosecution for an offence under section 86 (2) of the Act, if
the defendant establishes that the act or omission concerned:

{a) was maintenance work of the following kind on land that has been
disturbed: (i) maintenance of existing roads, fire and other trails and
tracks,

Under the amended Act a permit will no longer be required to look for Aboriginal objects

providing the investigation is undertaken in accordance with the Code of Practice for
Archaeological Investigation of Aboriginal Objects in NSW.” Archaeological test excavations
that follow the code do not require an AHIP. If objects are present and harm cannot be
avoided it is necessary to apply for an AHIP,

There are also requirements for consultation with Aboriginal people relating to AHIP
applications. These are set out in the Aboriginal cultural heritage consultation requirements for
proponents 2010.%

1.5.2 Environmental Planning and Assessment Act 1979

The EP&A Act requires that environmental impacts are considered in land use planning and
decision-making. The definition of ‘environmental impacts’ includes impacts on the cultural
heritage of the project area. The Act sets out specific statutory assessment processes including:

« Part 4: Development that requires consent under consideration of environmental
planning instruments.

e Part 5: An assessment process for activities undertaken by public authorities and for
developments that do not require development consent but an approval under
another mechanism.

* NSW Department of Environment, Climate Change and Water, Code of Practice for Archaeological Investigation of Aberiginal Objects in
New South Wales: Part 6 Nationol Parks and Wildlife Act, 2010.

© NSW Department of Environment, Climate Change and Water, Aboriginal Cultural Heritage Consultation Requirements for Praponents
2010, 2010,
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Figure 3. Due diligence process.”

1.6 Aboriginal Consultation

The Metropolitan Local Aboriginal Land Council (MLALC) was contacted prior to the site
inspection and invited to participate in the due diligence assessment. Unfortunately, the sites
officer Jay Daly was unexpectedly unable to attend site on the day the archaeologist attended.
Further contact was made to present some information about the nature of the site.

T NSW Department of Environment, Climate Change and Water, Abariginal Cultural Heritage Consultation Requirements for Proponents.
2010, 2010,
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Heritage 21 and Cultural Heritage Connections recognises that Aboriginal people are the
determinants of the cultural significance of their heritage. This is also recognised by OEH who
provide a guideline for minimum requirements for consultation with Aboriginal stakeholders.®
These are only legally required where archaeological testing or an AHIP is required.

1.7 Limitations and Authorship

This assessment is limited to a consideration of the Aboriginal archaeological potential of the
study area.

No assessment of the cultural value of the area has been made by Aboriginal stakeholders,
therefore the assessment is limited to a consideration of the archaeological (scientific) value and
the likely presence of Aboriginal objects.

No assessment of non-Aboriginal archaeological potential has been undertaken.

Analysis of the archaeological background, design of the methodology, field inspection and
reporting for the assessment was undertaken by Vanessa Hardy (BA Hons), archaeologist and
Director of Cultural Heritage Connections Pty Ltd.

1.8 Copyright

Heritage 21 and Cultural Heritage Connections hold copyright for this report. Any reference to or
copying of the report or information contained in it must be referenced and acknowledged, stating
the report’s name, date in addition to Heritage 21 and Cultural Heritage Connection’s authorship.

* NSW Department of Environment, Climate Change and Water, Aboriginal Cultural Heritage Consultation Requirements for Proponents
2010, 2010.
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2.0 ENVIRONMENTAL CONTEXT

Analysis of the environmental context is essential for developing accurate models of cultural
activity, site distribution patterns and the archaeological potential of any given area.
Environmental characteristics influence the types of archaeological sites. An understanding of
how the landscape locked and behaved in the past can help us to predict where Aboriginal
people may have undertaken various activities and therefore the types of archaeological sites
that may be found in the present. In addition, environmental processes influence the
preservation of sites. Heavy erosion or acidic soils are likely to destroy or damage certain types
of evidence, reducing the likelihood of locating evidence of past occupation.

The study area is located within the Sydney Basin. Its environmental setting is discussed below.
2.1 Landscape and Geology

The study area is within the Sydney Basin, which is underlain by Triassic sediments. The central
portion of the Basin is the Cumberland Lowlands, an area of plains and gently undulating low
hills on Wianamatta Group Shales. To the north and south as the Basin rises it is transversed by
the drowned valleys of the Parramatta and Georges Rivers. The action of these rivers has
exposed the underlying Hawkesbury Sandstone and produced the ‘rugged to undulating’ valleys
of the Harbour Foreshores physiographic region.® The study area is within the Harbour
Foreshores region fronting Exile Bay on the Parramatta River.

The due diligence Code of Practice provides a list of landscape features which can indicate an
area has potential to contain Aboriginal occupation evidence. These are listed as areas on
land that is not disturbed that are:

within 200 metres of waters;

located within a sand dune system;
located on a ridge top, ridge line or headland;

located within 200 metres below or above a cliff face; or

within 20 metres of or in a cave, rock shelter, or a cave mouth,

The study area is within 200 metres of waters, namely Exile Bay. Burwood Road which the project
area also fronts, runs along a natural ridge line.

The original landscape of the area would have been sloping down from the south
(Burwood Road frontage) to the northern waterfront.

Stone suitable for tool manufacture occurs across the Cumberland Lowlands. Recorded artefacts
have been made from silcrete, chert, IMT (see terminology provided in Section 1.2), quartz,

?G. A, Chapman and C. L. Murphy, Soil Landscopes of Sydney 1:100 000, Sydney, Soil Conservation Service of NSW, 1989,
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quartzite and basalt. Many of these materials can be commonly found as cobbles or boulders
eroding out of deposits near creek lines. The most commonly recorded material type in the
Lowlands is silcrete. Two large outcrops of St Marys formation silcrete occur at Plumpton Ridge
and at Marsden Park with smaller outcrops known at Riverstone and Erskine Park.'® There are
other numerous local sources for suitable stone including creek gravels.

2.2  Soils

The study area falls within the Gymea erosional soil landscape.** This soil type is common along
the Harbour foreshores as well as the Parramatta and Georges Rivers. [t is based on
Hawkesbury Sandstone geology. The landscape of this soil type is typically undulating to rolling
low hills. Slopes range from 10 to 25% with local relief of 20-80 metres. The sideslopes include
varying width sandstone benches (10-100 metres) often forming broken scarps.*?

Topsoil (A1 horizon) of the Gymea Landscape is a loose, coarse loamy sand to sandy loam,
porous with an apedal single grained structure. Its colour can range from brownish-black where
high levels of organic matter are present to a bleached dull yellow-orange. Its pH ranges
from slightly to strongly acidic. Sandstone and ironstone inclusions are common. Where erosion
has occurred underlying clayey sands and sandy clay subsoils can be exposed. Bedrock may also
be exposed.

On crests up to 30 centimetres of A Horizon generally overlies bedrock or B Horizon soils.
Sideslope soils are discontinuous and rock outcrop may be present. Up to 30 centimetres of A
Horizon is commonly present on the inside and outside of benches.**

A geotechnical report indicates that the site “comprises a sequence of topsoil/concrete/asphalt
overlying, fill overlying, natural soils, overlying, bedrock”.** Groundwater was found at 2.5 min
BH9.*®

The fill was classified as silty/sandy clay with medium to high plasticity, generally well-
compacted and included some sandstone floaters. Natural soils were predominantly medium to
high plasticity silty clay and silty sand with some gravel. Bedrock was sandstone. The majority of
the boreholes show that any residual topsoils likely to contain archaeological deposits are
either not present or have been removed as part of the filling process. However four of the
boreholes BH3, BH4, BH7 and BHS all contained alluvial deposit.’®

'® Jo McDonald Cultural Heritage Management Pty Ltd, Rouse Hill Infrastructure Project (Stage 3) Bolmoral Road Release Area Indigenous
& European Heritage fssues, unpublished report 1o Rouse Hill infrastructure Consortium {RHIC), 2002

' G. A Chapman et al, Soil Landscapes Series Sheet 9130, Sydney, Soil Conservation Service of NSW, 1989

'*G. A, Chapman and C. L. Murphy, Seil Landscopes of Sydney 1:100 000, Sydney, Soil Conservation Service of NSW, 1989,

2 G. A. Chapman and C. L. Murphy, Soil Londscapes of Sydney 1:100 000, Sydney, Soil Conservation Service of NSW, 1989.

' Geotechnigue Pty Ltd, Proposed Redevelopment 160 Burwood Road: Concord Preliminary Geotechnical investigotion, 2014,

1 Geotechnique Pty Ltd, Proposed Development Robert Timms Factory Site (Bushells) 160 Burwood Road: Concord Contamination
Assessment of Soif, 2014,

1* Geotechnique Pty Ltd, Concord Preliminary Geotechnical Investigation, 2014,
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In BH3 a fine to medium grained grey silty sand was located between 2.5 and 3 metres depth
overlying weathered sandstone. In BH4 a fine to medium grained brown grey alluvial silty
sand was recorded between 0.75 and 1 metre. In BH7 a fine to medium grained grey brown
alluvial silty sand was found between 2.5-3 meters. In BH8 a fine to medium grained brown silty
sand with some ironstone was recorded under 40 centimetres of fill to a depth of 1 metre.'” The
location of the boreholes is shown in Figure 4.

Some I
o Nix Management Pty Lid D_":n ':I:“:'!EHI-AAI
s B watrms sy s sn e St scan Freeosan Davulapment Dream By Mot
i W b e e Rcban Timms Factory Sts (Bushells) B 20 mgst 2014
Gromemag bekyeeed R et e M. SR sttt ik st Chechec By ER
L T T W AR T e N TIE T E TR R o e VTV
- - Borsnole Locasens. ' o

Figure 4. Location pf boreholes discussed in text.'®

2.3 Flora and Fauna

The vegetation communities of the greater Sydney area have over 200 species with edible
parts.'¥ Many plants were exploited as a minor food resource, for example berries or plant
nectars. Aboriginal firing of the landscape may have resulted in opening up of grasslands in the
valleys and ridge tops, which, in turn, increased the habitat for large macropods.

The study area has been completely cleared since European settlement. In the past the area
would have provided a wide variety of flora and fauna resources for the Aboriginal communities
who lived there.

V7 Geotechnigque Pty Ltd, Concord Preliminary Geotechnical Investigation, 2014.
12 Geotechnique Pty Ltd, Concord Preliminary Geotechnical Investigation, 2014,
9y Attenbrow, Sydney’s Aboriginal Past: Investigating the archoeclogicol und historical records, Sydney, UNSW Press, 2002,
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The study area would have been vegetated with eucalypt woodland on sandy soils on
Hawkesbury sandstone.’® Trees in this area included red bloodwood (Eucalyptus gummifera) and
smooth-barked apple (Angophora costata). Sheltered slopes may also include black ash (E.
sieberi), Sydney peppermint (E. piperita). Shrubs included Coast Banksia (Banksia integrifolia),
Black she-ocak (Allocasuarina littoralis) Cheese Tree (Glochidion ferdinandi) and Meloleuca
nodosa.”*

Wood was used to make canoe poles, weapons, woomeras, boomerangs and was used for
firewood. Plant resins were used to fix parts of tools together. Bark was used for huts, carrying
vessels, canoes, shields, fishing lines, bedding, blankets and torches, amongst other things.?*
Fibres were used to make ropes that could then be used in traps and nets for trapping animals,
birds and fish. Local knowledge of medicine plants was also an important part of Aboriginal
culture.

Animal resources were important to the Aboriginal people of the region, not only as a food
source but because they could also be used for manufacturing. The use of animal skin clothing
and animal bone tools has been well documented.

Most Australian land mammals are available all year around as they are not migratory; however,
some may be easier to catch at certain times, for example possums are less active in the
winter months. Possums are frequently referred to as part of the diet of Aboriginal people in
inland Sydney areas. It was thought that a marked difference would be found between the inland
and coastal diet of groups in the Sydney area, due to the coastal availability of fish and shellfish.
However, many of the same animal species are found in bone remains excavated at
archaeological sites. In general, macropods are common and would have formed an important
part of the diet.?® Water based plants and animals would also have been exploited in the local
area. Other less permanent resources include migratory birds, such as the mutton bird, and
seasonally available eggs of both birds and reptiles.

Overall, the resaurces available to inhabitants of the study area region could have provided a
varied and generally reliable resource to sustain the many economic and social requirements
of large Aboriginal groups.

* D, Benson and J. Howell, Taken for Granted: The bushland of Sydney and its suburbs, Kenthurst, Kangaroo Press Pty Ltd, 1990,
“ Benson and Howell, Taken for Gronted &. Chapman and Murphy, Soil Landscapes of Sydney 1:100 000.

2y Attenbrow, Sydney’s Aboriginal Past, 113.

"\, Attenbrow, Sydney’s Aboriginal Past, 71.
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2.4 land Use History

As mentioned above, the subject land is currently occupied by a factory and associated buildings
as well as landscaped areas, access roads and car parking. It appears that the current phase of
construction was undertaken in the 1950s and continued into the 1980s. An aerial photo
(see Figure 5) from c¢. 1943 shows the land occupied by a jetty and associated building pre dating
the current site buildings. Prior to this the nearby land had been extensively filled and reshaped.
Land reclamation was undertaken in Exile Bay. The adjacent area that is now golf course
would have been largely wetlands. The area was then used for dumping rubbish and
subsequently filled.?* Figure 6 shows reclamation works in the 1930s. The study area would have
been a sloping sandstone landscape adjacent to the mangrove and salt marsh. Further
information relating to land tenure and the later phases of development of the area is presented
in the Statement of Heritage Impact prepared by Heritage 21 (June 2017) and will not be repeated
here.

* Benson and Howell, Taken for Granted, 56.
2 NSW Land and Property Information, ‘SIX Maps' accessed 8 March 2016.
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Figure 6. Reclamation works at Exile Bay, ¢.1930.%°

* City of Canada Bay Council, ‘Canada Bay Image Library’, accessed 16 March 2016,
http://imagelibrary.canadabay.nsw.gov.au/Library/#1458173124818 0.
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3.0 ARCHAEOLOGICAL CONTEXT

For the purposes of determining settlement and site location patterns, archaeclogists examine
regional and local trends in the distribution of known sites in relation to environment and
topography. This information can be used to provide a picture of behaviour in the past as well as
indicate how evidence of that past behaviour might be preserved in the archaeological record.
The following provides a brief overview of known regional and local archaeological evidence.

Timing of the Aboriginal occupation of the Sydney region has been subject of some research.
An early date (41,700 +3000/-2000 BP (years before present)) was taken from artefacts found in
gravels of the Cranebrook Terrace on the Nepean River?, however there is some disputes over
the actual age of the deposits.

A site (RTA-G1) excavated by McDonald from the Parramatta Sand Sheet in the city centre of
Parramatta has been dated to 30,735 +/- 407 BP.?® This date is considered moare reliable. A rock
shelter site north of Penrith on the Nepean, known as Shaws Creek K2, is another Pleistocene
dated site, dated to 14,700 +/- 250 BP.?® More recently, a salvage excavation at Pitt Town on
the banks of the Hawkesbury River has the lowest deposits containing artefacts dated to 15,000
Bp.*

The evidence of site dates demonstrates that Aboriginal people have inhabited the region
for many thousands of years. In light of this it is expected that a range of evidence of that
past habitation may be present.

Many hundreds of artefact sites (also known as open campsites or artefact scatters) have been
recorded within the Cumberland Lowlands. This is despite the fact that at least

50% of the Cumberland Plain has already been developed to such an extent that any
archaeological evidence that may have once been present has been destroyed. Open artefact
scatters can range from a few discarded stone pieces (resulting from a one-off use of an area) to
large sites which may have been visited by a large number of people and/or been repeatedly
used over many years. In these larger sites, distinct areas relating to specific activities can
sometimes be located, such as knapping floors where individuals would have sat to
manufacture stone tools. They can also include other habitation remains such as animal bone,
shell or fireplaces (known as hearths). In areas where sandstone rock overhangs are present sites
are commonly located within the overhangs and other sites such as middens, where shellfish are
processed and discarded occur along waterways.

?" E, Stockton and W. Holland, "Envirenments in the Blue Mountains”, Archaeology & Physical Anthropolegy in Oceania, 9, 36-65.

2 |p McDonald Cultural Heritage Management Pty Ltd, Archaeological Salvage Excavation of Site RTA-G1, 109-113 George Street,
Parramatta, New South Wales, Report to Landecom, 2005.

#y. Attenbrow, Sydney’s Aboriginal Past, 18.

A, N. Williams et al., * A Terminal Pleistocene Open Site on the Hawkesbury River, Pitt Town, New South Wales”, Australian Archaeology,

74, 85-97.
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A search of the OEH AHIMS database was undertaken on 16 March 2016 for an area at datum:
GDA, Zone: 56, Eastings: 322670 - 328670, Northings 6249000 — 6255000. A total of 54 sites were
recorded within this area.

The approximate locations of the registered sites are shown in Figure 7 below. The location
information for sites recorded within the AHIMS is subject to variation in recording methods.
Coordinates provided are often indicative rather than exact. As can be seen by some of the site
being recorded in the water, the accuracy of locations cannot always be relied on. The author
cannot vouch for the accuracy of the information provided by OEH or other agencies.

The subject land is not listed on the Conada Bay Local Environmental Plan (LEP), the NSW State
Heritage Register, the National Heritage List, Commonwealth Heritage List of the Register of the
National Trust of Australia (NSW), No Aboriginal archaeological sites or places of cultural
heritage significance were recorded on these databases.

The two closest sites to the study area registered on AHIMS are both areas of shell
concentration, likely to be midden sites. The fact that the recordings were submitted based
on written information rather than a site visit suggests their locations are approximate. Of the 54
sites in the, the majority contain some shell material whether in open sites or rock shelter (closed
site) contexts. In addition two open campsites (open artefact scatters) and one set of grinding
grooves have been recorded. Art sites are also more common in areas of Hawkesbury Sandstone
geology rather than the shale soils of the Cumberland Plain. Eight art sites are listed on AHIMS
with five of these being in shelters (paintings) and three in open contexts (petroglyphs or rock
engravings). A burial site has also been recorded at Abbotsford.

The reports held in AHIMS associated with the database search included reports from the Port
Jackson Archaeological Project.’* This project was undertaken in the early to mid-1990s partly
because it was recognised that the archaeology of Port Jackson and surrounds was comparatively
poorly documented.® This is, to a large extent still the case compared to the extensive
amount of work that has been carried out on the broader Cumberland Plain. Relatively few
excavations have been undertaken in the sandstone geology of Sydney Harbour and its associated
rivers.

Attenbrow notes that the physical evidence of the activities of the Aboriginal
inhabitants was noted by the early non-indigenous settlers. Governor Phillip
commented on the observations of rock engravings by exploration parties with the First Fleet and
also ordered that the burial mounds along Middle Harbour be investigated.®

Ly Attenbrow, The Port fackson Archaeologicol Profect: Report on Stage 1, Anthropology Division, Australian Museum, 1990.
. Attenbrow, The Port Jackson Archaeological Project: Report an Stage 1, Anthropology Division, Australian Museum, 1990.
1, Attenbrow, The Port Jackson Archaeological Project, 1.
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Predictive site modelling for the Parramatta River and surrounds has been limited due to the lack
of detailed information. In general terms more sites have been recorded on sandstone
geology than shale.**

In summary, there would have been relatively large Aboriginal populations utilising the study
area and surrounds. The wetlands and mangroves would have provided diverse resources. The
number of sites recorded on AHIMS is a fraction of what once would have been present on the
river shores. The major factor influencing the potential for unrecorded sites to be located will
be the level of disturbance in this highly urban region.
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Figure 7. AHIMS site locations in relation to the study area (indicated in blue}.*®

P, Irish, Archaeological Research Directions: Report based on the findings of Stage 1 of the Aboriginal History Connections Program at the
Sydney Olympic Parklands, Sydney Diympic Park Authority, 2002, 21-22.
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4.0 SITE INSPECTION

A site inspection was undertaken on Wednesday 30th March 2016. The archaeologist, Vanessa
Hardy undertook the inspection. Kaylie Beasley, Heritage Consultant with Heritage 21 was also
present. Conditions were fine and sunny. Unfortunately the MLALC sites officer did not attend. A
telephone call to the MLALC office revealed the Sites Officer was away from work due to illness. As
no prior notice was given of his inability to undertake the site inspection, it went ahead.

4.1 Aims and Methods

The aim of the site inspection was to determine whether any unrecorded Aboriginal objects or areas
of sub-surface archaeological potential would be likely to occur in the study area and whether
development of the subject land could have the potential to impact these sites or areas. The
external parts of the study area were inspected on foot. No inspection was undertaken within
standing buildings. In addition to the fenced area of the subject land the public foreshore access
area was also inspected. Existing disturbances were noted.

4.2 Results

No Aboriginal objects were located during the site inspection. No trees with potential for Aboriginal
scarring were located in the study area. No areas of sandstone or shelter overhangs were located
within the study area. The entire area has been modified. As discussed in Section 2.0, the entire area
has been subject to filling. Modifications to the filled surface include buildings and access roads as
well as landscaped areas (see Figure 8).

4.3 Summary

No known sites are recorded within the study area boundaries. No Aboriginal objects were located
during the site inspection. No trees with the potential for cultural scars were located within the
study area. The site inspection revealed a disturbed (filled) landscape. No original natural ground
surface was visible. The predictions for the likely presence of Aboriginal objects (discussed in Section
5.0) are therefore limited to sub-surface archaeological potential,

= AHIMS
Heritage2l 21 TEL: 9519-2521
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Figure 8. The modified landscape of the study area. (Cultural Heritage Connections Pty Ltd/Heritage 21, 30.03.16})

Figure 9. Foreshore frontage of the study area. Note that the land is elevated and has been extensively filled. (Cultural

Heritage Connections Pty Ltd/Heritage 21, 30.03.16}.
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5.0 DISCUSSION & RECOMMENDATIONS

This section provides a summary of the results of the assessment and a discussion of the due
diligence requirements for the project. It also presents recommendations for ongoing management
based on the assessment findings and the legislative context.

5.1 Development Impacts

No specific development plans have been considered as part of this assessment. It has been
assumed that impacts could include the complete disturbance or removal of soils across the study
area.

5.2 Due Diligence

Due diligence is defined in the Code of Practice as “taking reasonable and practical steps to
determine whether a person’s actions will harm an Aboriginal object and, if so, what measures can
be taken to avoid that harm”.

The following discussion relates to the generic due diligence process shown in Figure 3 as applied ta
the study area.

Step 1 —Yes is disturbance likely

It was determined that future development works would disturb the ground surface and may have
the potential to disturb culturally modified trees.

Step 2 - Yes there are sensitive landforms in the study area

The due diligence Code of Practice provides a list of landscape features which can indicate an area
has potential to contain Aboriginal occupation evidence. These are listed as areas on land that is not
disturbed that are:

¢  within 200 metres of waters;

* [ocated within a sand dune system;

e [ocated on a ridge top, ridge line or headland;

e located within 200 metres below or above a cliff face; or

within 20 metres of or in a cave, rock shelter, or a cave mouth.

The study area is within 200 metres of waters. Although the land meets the definition of disturbed
under the due diligence guidelines, the assessment presented in this report includes a consideration
of the likelihood of development having an impact on subsurface Aboriginal objects beneath the
level of known surface disturbance.

Heritage2l TEL: 9519-2521
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dri
Alexandria 23 of 26 Job No. 2715 - Rl

y Page |
www.heritage2l.com.au

Iltem 9.3 - Attachment 23 Page 951



(3 ‘ City of Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

Abariginal Heritage Due Diligence Assessment « Bushells Factory Redevelopment

Step 3 — Can impacts to the landform be avoided? — unknown

If impacts can be restricted to existing fill it is unlikely that any additional impacts to any sub-surface
Aboriginal objects will occur.

Step 4 - Are Aboriginal objects present or likely to be present — unknown

No objects are known to be present, however if the existing fill on the site were to be removed in
the areas where original alluvial deposit might be present, there is some potential for currently
unknown objects to be subject to impact.

5.3 Discussion & Conclusions

On the basis of the findings of the above archaeological assessment and the legislative framework
for protecting and assessing Aboriginal archaeological sites in NSW, the following conclusions and
recommendations are provided.

The Parramatta River and its surrounds would have been a resource rich area able to support
Aboriginal occupation in the past. The presence of sites registered on AHIMS in the general vicinity
demonstrates that sites can survive despite urban development. However the level of disturbance in
any given area will influence the probability of archaeological materizal being preserved.

As there was no natural ground surface visibility due to the filling of the subject land, it was not
possible to inspect the alluvial soils to ascertain their archaeological potential.

The entire study area has been filled, probably at some point in the 1920s-1930s. The geotechnical
assessment prepared by Geotechnique Pty Ltd®® shows that in much of the study area the
introduced fill is overlaying B horizon soils or bedrock. These areas have low to negligible potential
for containing Aboriginal objects.

Four of the boreholes (BH3, BH4, BH7 & BH8) removed during geophysical testing show that there is
some alluvial deposit under the fill and overlaying the subsoils/bedrock. If disturbance to these areas
is likely during development it would be prudent to undertake further consideration of the
archaeological potential prior to any disturbance.

While the potential for Aboriginal objects to occur in the alluvial areas is still only considered low to
moderate, further geomorphological input would enable increased certainly on this matter. Ideally a
brief assessment by a geomorphologist with experience in assessing soil preservation in
archaeological contexts would provide further information.

* Geotechnigue Pty Ltd, Concord Preliminary Geotechnical Investigation, 2014,
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5.4 Recommendations

1 In areas where there are existing buildings and the geotechnical information shows no
remnant A Horizon soils there is no need for additional archaeological assessment. There is no
impediment to development in these areas on archaeological grounds and it is recommended
that development can ‘proceed with caution” as outlined in the due diligence guidelines.

2. If ground disturbance is proposed to the depth of the described alluvial soils, consideration
should be given to further assessment of these areas. In the first instance it is recommended
that a geomorphologist with experience in assessing soil preservation in archaeological
contexts be consulted.

3. A copy of this report should be provided to the MLALC for comment.

4, On-site employees or contractors involved in ground surface disturbance should be made
aware of the statutory obligations that apply to the discovery of Aboriginal objects.

5 If Aboriginal objects are uncovered during ground surface works, all works must cease and
OEH should be contacted to determine a course of action.

6. In the unlikely event that suspected human remains are found all work must cease, the site
should be secured and the NSW Police and should be notified to advise on a course of action.
If the remains are found to be archaeological, OEH and the LALC should be contacted to assist
in determining appropriate management.
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Our Ref: 13188/2-AA
12 September 2014

Nix Anderson Pty Ltd
17 Chuter Street
McMahons Point NSW 2060

Attention: Mr R McGuinness
Dear Sir

re: Proposed Development
Robert Timms Factory Site (Bushell's)
160 Burwood Road, Concord
Contamination Assessment of Soil

This letter report presents the results of a contamination assessment of soils recovered from 10
geotechnical boreholes at 160 Burwood Road, Concord in the local government area of Canada Bay,
hereafter referred to as the site.

It is understood that the site is proposed for an integrated Residential Community. This contamination
assessment was to provide some indications on the contamination status of the sub-surface soil within
the site for planning purposes.

The site is irregular in shape and covers an area of approximately 4 hectares (ha).

OBJECTIVE OF THE ASSESSMENT

The objective of the assessment was to ascertain whether the soils being assessed are likely to present a
risk of harm to human health and the environment under the conditions for the proposed high density
residential development.

SCOPE OF WORK
In order to achieve the objective, the following scope of work was conducted in accordance with our
proposal dated 2 May 2014 (Reference Q5616);

= Recovery of soil samples from ten (10) boreholes locations in conjunction with a geotechnical
investigation also undertaken by Geotechnique Pty Ltd (Geotechnique).

e Chemical analysis by National Association of Testing Authorities (NATA) accredited testing
laboratories, in accordance with Chains of Custody (COC) prepared by Geotechnique.

» Implementation of industry standard quality assurance (QA) and quality control (QC) measures.
QA/QC samples were also prepared and forwarded to the laboratories.

+ Assessment of the laboratory analytical results against current applicable guidelines.
e Assessment of field and laboratory QA and QC.

s Assessment of the contamination status of the soils.

Lemko Place, Penrith NSW 2750 PO Box 880, Penrith NSW 2751
Telephone (02) 422 2700 Facsimile (02) 4722 2777
e-mail: info@geotech.com.au  www.geotech.com.au

Iltem 9.3 - Attachment 24 Page 956



CB ‘ City of Agenda to Ordinary Council Meeting

Canada Bay 6 December 2022
GEOTECHNIQUE
PTYLTD
2
13188/2-AA

160 Burwood Road, Concord

SITE CONDITION
During fieldwork from 7" to 14" August 2014, the site operated as a coffee factory. [t consisted of a
number of site features including:

« A multi storey factory building

« An administration building

» Agas storage area

s A guardhouse fronting Burwood Road

Open area of the site consisted of bitumen car parks, bitumen or concrete driveways and landscaped
areas,

There were no cbvious ash materials, asbestos sheets / pieces, odour, discolouration of the soils or
petroleum hydrocarbon staining on the bare ground surface of the site that would indicate the potential for
contamination.

The site generally slopes to the east.
The adjoining properties:

To the north:  Golf course, slopes similarly to the east.

To the east: Residential land, slopes away from the site.
To the south:  Burwood Road, slopes similarly to the east.
To the west: Residential land, slopes gently toward the site.

REVIEW OF AVAILABLE INFORMATION AND POTENTIAL FOR CONTAMINATION

SLR Consulting Australia Pty Ltd provided relevant information regarding their environmental
investigation of the site (Appendix A). From 11 areas of environmental concern (AEC1 to AEC11), there
was a potential for the site to be contaminated with Hydracarbons, metals, pesticide, asbestos and PCBs.
Borehole locations were appropriately located corresponding to the suggested AECs.

From interviewing the site supervisor, Ms Kayte Nguyen, Engineering Support Officer from Fresh Food
Corporation Pty Ltd, the factory produced coffee from raw coffee bean. There were two main waste
products from the process; coffee grounds and caustic solution. While coffee ground removal off site by
contractor, the caustic solution which was used to clean the interior of the factory’s machineries was
neutralised with acid on site and discharge into the sewer system. Therefore, if the neutralization was not
deone appropriately or if there was spillage of either the caustic waste or the acid that was used to
neutralized it, soil pH within the site could be altered.

Bushell's website provides an article about Bushell's history (Appendix B). According to the article,
Bushell's purchased the site in 1956. Prior to that, the site was believed to have been occupied by a
timber yard. Wood preservatives such as combination of copper, chromium and arsenic could have been
used and potentially contaminated the sail.

Available aerial photographs (from 1970 to 2014) indicate that the factory appears in all aerial photos.

Geotechnical borehole logs of the 10 boreholes that were drilled indicated that fill was encountered at all
boreholes up to depth of 5m. The fills could possibly have been imported from unknown sources for
levelling and could have been contaminated with a wide range of contaminants.

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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FIELD SAMPLING AND LABORATORY TESTING

Field work for the contamination assessment of soils was carried out on 7" to 14" August 2014 in
conjunction with a geotechnical investigation. Reference may be made to Report 13188/1 dated 10
September 2014 for details of the geotechnical investigation resulits.

Environmental Scientist and Engineer from Geotechnique were responsible for sampling and logging the
sub-surface profile encountered at the ten borehole locations (BH1 to BH10). The boreholes were bored
using a truck mounted drilling rig to depth of about 10m. The borehole locations are shown on the
attached Drawing No 13188/1-AA1.

Reference should be made to the engineering logs (Report 13188/1) for detailed descriptions of the soil
profile encountered during field work. Sub-surface materials encountered in the boreholes are
summarised below. In particular, asphalt or concrete underlain by road base gravel were encountered
BH1, BHG, BH7, BH8 and BH10.

Topsaoil The following 6 types of fill were encountered;

Type 1: Silty Sand, fine grained, grey, with root fibres, was encountered to depths of 100
millimetres (mm) to 200mm below existing ground level (EGL) at BH2, BH3 and BH4, underlain
by type 1 or type 4 fill.

Type 2: Silty Clay, medium plasticity, grey, inclusion of sandstone fragments, was encountered
to depths of 100 mm below EGL at BH5, underlain by type 3 fill.

Fill The following 6 types of fill were encountered;

Type 1: 200mm to 800mm thick silty Sand, fine grained, brown with clay and gravel, was
encountered at BH1, BH3, BH4, BH7, BHS8 and BH9.

Type 2: 250mm to 1500mm thick silty Clay, medium to high plasticity, grey, trace of ironstone,
was encountered at BH1, BH6, BH7, BHS and BH10.

Type 3: 300mm to 2300mm thick sandy Clay, low plasticity, dark brown trace of gravel, was
encountered at BH1, BH2, BH3, BH5, BH7 and BH9.

Type 4: 1350mm thick silty Sand, fine grained, grey, inclusion of gravel, was encountered at
BH2.

Type 5: 1200mm thick silty Clay, medium plasticity, grey, inclusion of gravel, was encountered
at BH2 and BH7.

Type 6: 1300mm thick sand Clay, high plasticity, dark grey, was encountered at BH3.
Type 7: 200mm to 300mm thick Sandstone floater, was encountered at BH3 and BH4,

Residual The following 3 types of natural soil were encountered;

Soil Type 1: Silty SAND, fine grained, dark grey was, encountered at BH, BH3, BH4 and BHB.

Type 2: Sandy CLAY, medium to high plasticity, brown and grey, was encountered at BH2,
BHE and BH7.

Type 3: Silty CLAY, high plasticity, grey, was encountered at BH5, BH9 and BH10.

Bedrock SANDSTONE, fine to medium grained, grey brown, extremely weathered, low strength.

Based on the contents of the fill materials and the natural soil profiles, it appears that Types 2, 3,6 and 7
might have originated from construction of the factory; whilst Type 1, 4 and 5 fill materials could have
been imported to the site for site levelling purposes.

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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The recovered soil samples did not have obvious asbestos sheets / pieces, odour, staining or
discolouration that would indicate the potential for contamination.

Samples were recovered from the excavated material using a stainless steel trowel, which was
decontaminated prior to use to prevent cross contamination.

The sampling procedures adopted were as follows;

« Bulk soil samples from boreholes were surfaced using a truck mounted drilling rig, with auger
attachment, over the depth interval nominated by the Environmental Scientist/ Engineer. A
representative soil sample was recovered directly from the auger, using a decontaminated stainless
steel trowel.

« To minimise the potential loss of volatiles the soil sample was immediately transferred to a labelled,
laboratory supplied, 250ml glass jar and sealed with an airtight, Teflon screw top lid. The fully filled
jar was then placed in a chilled container.

Distilled water used for rinsing the trowel during sampling was collected at the completion of field work
and placed in a glass boftle supplied by the laboratory. The rinsate water sample was labelled and
placed in the chilled container.

In order to ensure the analytical performance of the primary laboratory, duplicate and split samples were
prepared and kept in labelled laboratory supplied glass jars (acid-washed and solvent-rinsed) sealed with
airtight screw Teflon top lids. The fully filled jars were placed in a chilled container.

At completion of field sampling the chilled containers were transported to our Penrith office. All the jars
and bottles were then transferred to a refrigerator where the temperature is maintained below 4°C.

The day after field work, the chilled containers with the trip spike sample were forwarded under COC
conditions to the primary laboratory of SGS Environmental Services (SGS) and the secondary labaratory,
Envirolab Services Pty Ltd (Envirolab), both NATA accredited.

On receipt of the samples the laboratories returned the Sample Receipt Advice verifying the integrity of all
the samples received.

Within the holding times detailed in Schedule B(3) of The National Environment Protection (Assessment
of Site Contamination) Measure 1999 (NEPM) by the National Environment Protection Council (NEPC),
the recovered soil samples were analysed, except for some pH analysis where holding time has been
over by few days.

As mentioned, the soil profile encountered did not reveal any visual (staining, dying) or olfactory
indicators of potential contaminants. Based on site observation, review of available information and the
potential for contamination due to past and present site activities, the soil profile, the presence of fill, a
suitable testing strategy is adopted below:

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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Environmental Concern Borehole | Testing Strategy

In the vicinity of above ground BH2, BHS, Full range including metals, TPH, BTEX, PAH, OCP,

tanks {ASTs), potential BHS and BH10 | PCB, total Phenols, total Cyanides, pH and Asbestos for

underground fuel tanks (USTs) top layer of fill or top soil, lower layer of fill and natural soil
layer immediately below fill.

For screening in related to timber All boreholes | Metals, OCP, PAH and pH for all top layer top soil or fill

yard and possible pH issue and some lower fill layer.

Screening for imported fill All boreholes | Full range for each fill type,

FIELD QUALITY ASSURANCE & QUALITY CONTROL (QA 8 QC)
The following QA / QC procedures were implemented for the sampling and analytical program.

Rinsate Sample
Five (5) rinsate water samples (R1 to R5) were recovered over the course of the field work in order to

identify possible cross contamination between the sampling locations.

The rinsate water samples were analysed for Metals (arsenic (As), cadmium (Cd), chromium (Cr), copper
(Cu), lead (Pb), mercury (Hg), nickel (Ni) and zinc (Zn)). The test results for the rinsate water samples
are summarised in Table A. Copies of the actual laboratory test results certificates are kept in the offices
of Geotechnique and will be provided upon request.

As indicated in Table A, all other concentrations in the rinsate samples were less than LOR or much lower
than the assessing criteria, which indicates that adequate decontamination had been carried out in the
field.

Trip Spike Sample

Trip spike samples are obtained from the laboratory on a regular basis prior to conducting field sampling
where volatile substances are suspected. The samples are retained in our Penrith office at less than 4°C
for a period of not more than seven days. During field work trip spike samples are kept in a chilled
container with soil samples recovered from the site. The trip spike samples are then forwarded to the
laboratory together with the soil samples.

The trip spike is prepared by adding a known amount of pure petrol standard to a clean sand sample.
The sample is mixed thoroughly to ensure a relatively homogenous distribution of the spike throughout
the sample. When the sample is submitted for analysis the same procedure is adopted as for the soil
samples being analysed.

The purpose of the trip spike is to detect any loss or potential loss of volatiles from the soil samples
during field work or transportation.

Two (2) trip spike samples were tested for BTEX. The test results for the trip spike sample, reported as a
percentage recovery of the applied spike concentration, are shown in the attached Table B.

The results indicate that it is unlikely that BTEX, if present within the soil samples recovered from the site,
volatilised significantly during field work or transportation. Applying the losses experienced in the spike
sample (worst case scenario) the actual concentrations of BTEX in each soil sample analysed might be at
worst 0.121mg/kg (Benzene), 0.121mg/kg (Toluene), 0.119mg/kg (Ethyl benzene) and 0.357mg/kg
(Xylenes). The concentrations in this case would still be considerably less than the relevant assessment
criteria adopted (refer to Table F). Furthermore, all BTEX results were less than laboratory detection
limits and there were no visible or olfactory indication of hydrocarbon contamination.

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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Based on the above it is considered that any loss of volatiles from the recovered samples that might have
occurred would not affect the outcome / conclusions of this report.

Duplicate Sample
In order to ensure reliable analytical results from the laboratory, duplicate soil samples were prepared
from original samples and submitted blind to the primary laboratory of SGS for analysis.

Duplicate samples were prepared on the basis of sample numbers recovered during the field work. The
duplicate sample frequency was computed using the total number of samples analysed as part of this
assessment. The duplicate frequency adopted (5% for metals, PAH, OCP and pH, 9% for TPH, BTEX,
PCB, Phenols and Cyanides) complies with the NEPM, which recommends a duplicate frequency of at
least 5%.

The duplicate samples test results are presented with the attached laboratory analytical reports and
summarised in the attached Table C.

A comparison was made of the laboratory test results for the duplicate samples with the original samples
and the Relative Percentage Differences (RPD) were computed to assess the difference between the
original and duplicate. RPD within 30% are generally considered acceptable. However, this variation can
be higher for organic analysis than for inorganics and for low concentrations of analytes.

As shown in Table C, the comparisons between the duplicate and corresponding original samples
indicated generally acceptable RPD, with the exception of higher RPD of As due to inhomogeneity of the
fill, Total PAH and Phenols due to low concentrations detected.

Based on the above, the variation is not considered to be critical and overall the duplicate sample
comparisons indicate that the laboratory test data provided by SGS are of adequate accuracy and
reliability for this assessment.

Split Sample
Split samples provide a check on the analytical performance of the primary laboratory. Split samples
were submitted for analysis to the laboratory of Envirolab.

Split samples were prepared on the basis of sample numbers recovered during the field work. The split
sample frequency was computed using the total number of samples analysed as part of this assessment.
The split sample frequency adopted (5% for metals, PAH, OCP and pH, 9% for TPH, BTEX, PCB,
Phenols and Cyanides) complies with the NEPM, which recommends a frequency of 5%.

The results are summarised in the attached Table D.

Based on Schedule B (3) of the NEPM the difference in the results between the split samples should in
general be within 30% of the mean concentration determined by both laboratories, i.e., RPD should be
within 30%. However, this variation can be higher for organic analysis than for inorganics and for low
concentrations of analytes.

As shown in Table D the comparisons between the split and corresponding original samples indicated
acceptable RPD, with the exception of higher RPD for Benzo (a) Pyrene (BaP) due to inhomogeneity of
the fill, As, Hg, Zn, and Total PAH due to low concentrations detected. In particular, BaP concentration of

the split sample was marginally higher than Ecological Screening Level for Urban residential.

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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Based on the above, it is concluded that the test results provided by the primary laboratory may be relied
upon for this assessment.

LABORATORY QA & QC

Geotechnique uses only NATA accredited laboratories for chemical analyses. The laboratory must also
incorporate quality laboratory management systems to ensure that trained analysts using validated
methods and suitably calibrated equipment produce reliable results.

In addition to the quality control samples, the laboratory must also ensure that all analysts receive
certification as to their competence in carrying out the analysis and participate in national and
international proficiency studies. SGS and Envirolab are both accredited by NATA and operate Quality
Systems designed to comply with 1SO / [EC 17025.

The samples analysed for TPH (C6-C9) and BTEX were exiracted by the purge and trap method
recommended by the NSW EPA.

All reported labaratory limits of reporting (LOR) / practical quantitation limits (PQL) were less than the
assessment criteria.

As part of the analytical run for the project the laboratories included laboratory blanks, duplicate samples,
laboratory control samples, matrix spikes and surrogate spikes.

We have checked the QA / QC procedures and results adopted by the laboratories against the
appropriate guidelines. The quality control sample numbers adopted by SGS and Envirolab are
considered adequate for the analyses undertaken and generally conform to recommendations provided in
the National Environment Protection Measure (NEPM) 1989 “Guideline on Laboratory Analysis of
Potentially Contaminated Soils”.

QOverall, the quality control elements adopted by SGS and Envirolab indicate the analytical data to fall
within acceptable levels of accuracy and precision for the analysis of soils. The analytical data provided
is therefore considered to be reliable and useable for this assessment.

ASSESSMENT CRITERIA
Investigation levels and screening levels developed in the NEPM 2013 were used in this assessment, as
follows:;

+ Risk-based Health Investigation Levels (HIL) for a broad range of metals and organic substances.
The HIL are applicable for assessing human health risk via all relevant pathways of exposure. The
HIL as listed in Table 1A (1) of Schedule B1 “Guideline on Investigation Levels for Soil and
Groundwater” are provided for different land uses.

The site is located within a parcel of industrial land, which will be developed into high density
residential community. As such, with regard to human health, analytical resuits will be assessed
against risk based HIL for residential with minimal opportunities for soil access; including dwellings
with fully and permanently paved yard space such as high-rise buildings and apartments (HIL B).

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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« Health Screening Levels (HSL) for selected petroleum compounds, fractions and Naphthalene are
applicable for assessing human health risk via inhalation and direct contact pathways. The HSL
depend on specific soil physicochemical properties, land use scenarios and the characteristics of
building structures. The HSL listed in Table 1A(3) of Schedule B1 “Guideline on Investigation Levels
for Soil and Groundwater" apply to different soil types and depths below surface to >4 m.

For this assessment. the analytical result was assessed against the available HSL for with minimal
opporlunities for soif access; including dwellings with fully and permanently paved yard space such as
high-rise buildings and apartments (HSL B) for clay to depth of Om to <1m and for sand to depth of
Om to <1m.

« Ecological Screening Levels (ESL) for selected petroleum hydrocarbon compounds, TPH fractions
and Benzo(a)Pyrene are applicable for assessing the risk to terrestrial ecosystems. ESL listed in
Table 1B(6) of Schedule B1 “Guideline on Investigation Levels for Soil and Groundwater" broadly
apply to coarse and fine-grained soils and various land uses and are generally applicable to the top
2m of soil.

The analytical results were assessed against the available ESL for urban residential for coarse and
fine-grained soils.

« Ecological Investigation Levels (EIL), a specific type of Soil Quality Guidelines (SQG) for selected
metals are applicable for assessing the risk to terrestrial ecosystems. EIL listed in Table 1B(1-5) of
Schedule B1 "Guideline on Investigation Levels for Soil and Groundwater’ depend on specific soil
physicochemical properties and land use scenarios and generally apply to the top 2m of sail. The EIL
are calculated using 30% effect concentration (EC30) or lowest observed effect concentrations
{LOEC) toxicity data. For arsenic and lead generic EIL for urban residential land use for aged
contamination are adopted. For other metals, where available, EIL are calculated directly by using
EIL calculator developed by CSIRO for NEPC.

For this assessment the analytical results were assessed against the available SQG / EIL for urban
residential land use for aged contamination in soil for low traffic volume.

* With regard to protection of the environment and impact on plant growth the available Provisional
Phytotoxicity Based Investigation Levels (PIL) published in the Guidelines for the NSW Site Auditor
Scheme (NSW EPA / DEC, 20086) and EIL published in the NEPM 1999 for cadmium and mercury are
used.

For discrete soil samples, the individual concentrations of analytes, except Cd and Hg, were assessed
against the HIL B / HSL B / ESL / EIL. The individual concentrations of Cd and Hg were assessed
against the PIL and HIL B.

The soil will be deemed contaminated or containing contamination “hot spots” if the above criteria are
unfulfilled. Further investigation, remediation and/or management will be recommended if the area of
concern is found to be contaminated or contain contamination “hot spots”,

LABORATORY TEST RESULTS, ASSESSMENT & DISCUSSION

Copies of the actual laboratory test results certificates from SGS are kept in the offices of Geotechnique
and will be provided upon request. The test results are also presented in Tables E1, E2 and F to |
together with the assessment criteria adopted. A discussion of the test data is presented in the following
sub-sections.

Nix Anderson Pty Ltd
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Metals
The Melals lest results for discrete selected soil samples are presented in Tables E1 and E2 and as

shown, all concentrations of Metals were below the available relevant EIL, HIL B, except for elevated
concentration of As from sample BH5 (0.1-0.4) which is marginally exceed HIL B. All Cd and Hg
concenlrations were also below the relevant PIL.

pH

The pH test results for discrete selected soil samples are presented in Tables E1 and E2 and as shown,
soil pHs are ranging from extremely acidic (4) to strongly alkaline (9), however, majority of the pHs are
within normal range of 6 to 8.

TPH and BTEX

The TPH and BTEX test results for the discrete selected soil samples are presented in Table F. As
shown in Table F the concentrations of F1 (TPH C6-C10 less BTEX), F2 (TPH >C10-C16 less
Naphthalene), F3 (TPH >C16-C34), F4 (TPH >C34-C40) and BTEX were below the relevant HSL B and /
or ESL adopted. Moreover, all the test results were below the LOR.

PAH
The PAH test results for the selected discrete soil samples are presented in Table G and as shown, all

BaP, BaP TEQ, Naphthalene and Total PAH were below the relevant HIL B or ESL or HSL B or EIL
adopted, except for elevated BaP concentrations from samples BH2 (4.5-4.8) and split sample S1
(original sample BH9 (2.0-2.3}} which are higher than ESL but much lower than HIL B,

ocpP

The OCP test results for selected discrete soil samples are presented in Table H and as indicated OCP
were well below the relevant HIL B and all OCP were less than the laboratory LOR. The concentrations
of DDT were also below the EIL.

PCB
The PCB test resulis for the selected discrete soil samples are presented in Table H and as shown the

PCB concentrations were below the relevant HIL B adopted and less than the laboratory LOR.

Phenols
The Phenols test results for the selected discrete soil samples are presented in Table H and as shown

the Phenols concentrations were well below the relevant HIL B adopted and less than the laboratory
LOR,

Cyanides

The Cyanides test results for the selected discrete soil samples are presented in Table H and as shown
the Cyanides concentrations were well below the relevant HIL B adopted and some less than the
laboratory LOR.

Asbestos
The asbestos results for the selected discrete soil samples are presented in Table | and as shown no

asbestos was detected in any of the samples.

CONCLUSION AND RECOMMENDATIONS

Based on this assessment it is considered that soils collected geotechnical borehole within the site are
generally unlikely to pose a risk of harm to human health and the environment and are environmentally
suitable to retain on site for the proposed development subjected to:

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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+ Elevated As concentration found in sample BHS (0.1-0.4), which is marginally higher than relevant
HIL B, deems the soil within the vicinity of this sample to be contaminated or containing
contamination “hot spots”. Further investigation, remediation and/or management are required to
make the contaminated soil suitable for the proposed development.

« Elevated BaP concentrations from samples BH2 (4.5-4.8) and split sample S1 (original sample BH9
(2.0-2.3)) do not pose a risk of harm to human health and the environment due to the fact that these
concentrations appear deeper than 2.0m which are unlikely to significantly upset any terrestrial
ecosystem. However, if the soils were to be excavated and used as topsoil, then they may have an
impact on the immediate ecosystems where they landed. A horticulturist may be consulted to
determine the suitability of the soils before being use as topsoil.

« Soil pHs were detected ranging from extremely acidic (4) to strongly alkaline (9). Extremely acidic
condition could have an impact on footing of future structures; therefore appropriate consideration
should be taken into account during the designing process.

If suspect materials (identified by unusual staining, odour, discolouration or inclusions such as building
rubble, asbestos sheets [ pieces, ash material, etc) are encountered during the construction stage, we
recommend that this office is contacted for assessment and necessary action.

LIMITATIONS

Within the stated scope of work the services performed by Geotechnique in preparation of this report
were conducted in a manner consistent with the level of quality and skill generally exercised by members
of the profession and consulting practice.

This report has been prepared for Nix Anderson Pty Ltd for the purpose stated within. Any reliance on
this report by other parties shall be at such parties' sole risk as the report might not contain sufficient
information for other purposes.

This report shall only be presented in full and may not be used to support any other objective than those
set out in the report, except where written approval is provided by Geotechnique.

The information in this report is considered accurate at completion of field sampling (14 August 2014) and
in accordance with current site conditions. Any variations to the site form or use beyond this date might
nullify the conclusions stated.

No contamination assessment can eliminate all risk; even a rigorous professional assessment might not
detect all contamination within the investigated locations.

Reference should be made to the attached "Environmental Notes" for details of the limitations of this
assessment.

Nix Anderson Pty Ltd
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If you have any questions, please do not hesitate to contact the undersigned.

Yours faithfully
GEOTECHNIQUE PTY LTD

pp 2 U,

AN NGUYEN
Environmental Scientist

Aftached Drawing No 13188/1-AA1 Borehole Locations
Lab Summary Tables Ato |
13188/1-AA Borehole Logs Nos 1 to 10
Appendix A Areas of Environmental Concern from SLR Consulting Australia Pty Lid
Appendix B Bushell's History
Appendix C Envirolab Services Certificates of Analysis and SGS Environmental Services Analytical Report
Appendix D Envirenmental Notes
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Client : Nix Anderson Pty Ltd Job No.: 1318871
Project : Proposed Development Borehole No. : 1
Location : 160 Burwood Road, Date : 07/08/2014
Concord Logged/Checked by: AN/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =55
hole diameter : 125 mm bearing : deg. datum : AHD
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Client : Nix Anderson Pty Ltd Job No.: 13188/1

Project : Proposed Development Borehole No.: 2

Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by: LY/MT

drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =54

hole diameter : 125 mm bearing : deg. datum : AHD
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additional
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MATERIAL DESCRIFTION
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FILL; Silty Sand, fine grained, grey, with
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Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 2
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =54
hole diameter : 125 mm bearing : deg. datum : AHD
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engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 1318871
Project : Proposed Development Borehole No.: 2
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =54
hole diameter : 125 mm bearing : deg. datum : AHD
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Borehole 2 terminated at 10.5m

form nio. 002 version 04 - 05/11

Iltem 9.3 - Attachment 24 Page 971



‘gﬁ | gg;;da Bay

Agenda to Ordinary Council Meeting
6 December 2022

(5 EOTECHNIQUE
PTY LTD

engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 1318871
Project : Proposed Development Borehole No.: 3
Location : 160 Burwood Road, Date : 12/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =54
hole diameter : 125 mm bearing : deg. datum : AHD
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Client : Nix Anderson Pty Ltd Job No.: 13188/
Project : Proposed Development Borehole No.: 4
Location : 160 Burwood Road, Date : 12/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =58
hole diameter : 125 mm bearing : deg. datum : AHD
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Client : Nix Anderson Pty Ltd Job No.: 1318811
Project : Proposed Development Borehole No.: 5
Location : 160 Burwood Road, Date : 13/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =6.7
hole diameter : 125 mm bearing : deg. datum : AHD
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Client : Nix Anderson Pty Ltd Job No.: 13188/
Project : Proposed Development Borehole No.: 6
Location : 160 Burwood Road, Date : 13/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =6.3
hole diameter : 125 mm bearing : deg. datum : AHD
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Client : Nix Anderson Pty Ltd Job No.: 1318811
Project : Proposed Development Borehole No.: 7
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =56
hole diameter : 125 mm bearing : deg. datum : AHD
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g - -
5 . —
i — |
o
a3 45— —
~
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E - =)
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(3EOTECHNIQUE
PTYLTD
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 8
Location : 160 Burwood Road, Date : 14/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =57
hole diameter : 125 mm bearing : deg. datum : AHD
5| o o - H =3 o
8 ] o & = o =
a|l 58| £ B | ®Eas £ | EE £ Remarks and
g _E g B _ 5 e & E E'E MATERIAL DESCRIPTION g 2 % = s additional
£|5| % | EE "l | £8 % > | soil type, plasticity or particle characteristic, Fz | @8 |BE , observations
E ‘; E 2 E & 2 se % colour, secondary and minor compenents. E g S&|5ga
L Concrete Pavement 200mm ]
FILL; Silty Sand, fine to medium grained,
DS brown, with some gravel =
SM | Silty SAND, fine to medium grained, brown, M MD
0.5- with some ironstone T
N=18 —
5109 |
? SM | SANDSTONE; fine to medium grained, brown, Bedrock
extremely weathered -
= -
2
S Commenced Coring at 1.4m ]
g =
25— —
3 -
35— -
= 4 -—
=
& ] |
3 ] =
c - .
@ — —
g
z 45— =
g - .
E — .
£
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Client : Nix Anderson Pty Ltd Job No.: 1318811
Project : Proposed Development Borehole No.: 9
Location : 160 Burwood Road, Date : 14/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =7.16
hole diameter : 125 mm bearing : deg. datum : AHD
5| £ | o 2 = 5 =3 8
a|l 58| £ B | ®Ea 3 | EE £ Remarks and
T z £ |3 3 E| 8|55 g 'E MATERIAL DESCRIPTION g §|&2 § = aditionsl
£|5| % | EE 1| £8 % > | seil type, plasticity or particle characteristic, 4% | 88 [2E . observations
E % E 2 E % |.!. _g £ % colour, secondary and minor compenents. E 3 S % a g_&
L Bitumen Pavement ]
FILL; Silty Gravelly Clay, medium plasticity, M<PL ]
DS grey, with some gravel n
*» S0 FILL; Silty Gravelly Clay, medium to high M<PL T
= ::E:E:: plasticity, grey brown to dark brown, with gravel N
N=13 q‘.o:::: ]
5310 E: ::::i .
koo
B3 ~
2 FILL; Silty Gravelly Clay, medium to high M<PL ]
D3 plasticity, grey brown to dark brown with ]
ironstone _
15 S
s .
2,23 —
2 FILL; Silly Clay, medium 1o high plasticity, dark | M<PL | F ]
DS brown -
= Silty CLAY, medium to high plasticity, orange to] M=PL | St Residual
grey, with some ironstone |
3 =]
N=§ —
235 o
15 —
| SANDSTONE: fine to medium grained, grey red Bedrack ]
o 4 —
I -]
=
: -
< -4
B o =
g < -
o : Commenced Coring at 4.5m
g -
E _
e
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Client : Nix Anderson Pty Ltd Job No.: 1318871
Project : Proposed Development Borehole No.: 10
Location : 160 Burwood Road, Date : 14/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =590
hole diameter : 125 mm bearing : deg. datum : AHD
5| o o - H =3 o
8 ] o & = o =
al 58| £ B | ®Eas £ | EE £ Remarks and
g _E g B _ 5 e & E E'E MATERIAL DESCRIPTION g g % = s additional
£l 5| » | EE "l | £8 % > | soil type, plasticity or particle characteristic, Fz | @8 |BE, observations
E ‘; E 2 E & 2 se % colour, secondary and minor components. E g §&|5ga
L Concrete |
[Road base/gravel Well compiicted ]
FILL; Gravelly Clay, medium plasticity, grey
ps with inclusion of sand 7
CH | Shaley CLAY, high plasticity, grey and red M=PL | VSt-H Residual
D5 brown ]
Ne=16 ]
1Ta _
1 -
> -
& _
ol ¥ SANDSTONE; extremely weathered, extremely Bedrock
el low strength, brown with ironslone bands .
2 =
o =]
<
25— Commenced coring at 2.4m ]
P -
35— -
= 4 -—
=
& ] |
3 = =
c - -
@ — =
g
z 45— —
g - .
E — ]
£
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EXPLANATORY NOTES

Introduction

These notes have been provided to simplify the geotechnical report
with regard to investigation procedures, classification methods and
certain matters relating to the Discussion and Comments section. Not

all notes are necessarily relevant to all reparts,

Geotechnical reports are based on information gained from finite sub-
surface probing, excavation, boring, sampling or other means of
investigation, supplemented by experience and knowledge of local
geology. For this reason they must be regarded as interpretative
rather than factual documents, limited 1o some extent by the scope of

information on which they rely.

Description and Classification Methods

The methods of description and classification of soils and rocks used
in this report are based on AS1726 - 1993 "Geotechnical Site
Investigations”. In general, descriptions cover the following
properties; strength or density, colour, structure, scll or rock type, and
inclusions. ldentification and classification of soil and rock involves,
to a large extent, judgement within the acceptable level commonly

adopled by current geotechnical practices.

Soil types are described according to the predominating particle size,
qualified by the grading or other particles present (e.g. sandy clay) on

the following basis:

Soil Particle Size
Classification
Clay Less than 0.002mm
Siit 0.002 to 0.06mm
Sand 0.06 to 2.00mm
Gravel 2.00mm to 60.00mm

Cohesive soils are classified on the basis of strength, either by
laboratory testing or engineering examination. The strength terms are

defined as follows:

Classification Undrained Shear Strength kPa

Very Soft Less than 12
Soft 12-25
Firm 25-50
Stiff 50 - 100

Very Stiff 100 - 200
Hard Greater than 200

MNon-cohesive soils are classified on the basis of relative density,
generally from the results of standard penetration tests (SPT) or

Dutch cone penetrometer tests (CPT), as below:

Relative Density SPT ‘N’ Value CPT Cone Value

(blows/300mm) (q-MPQ}
Very Loose Less than § Less than 2
Loose 5-10 2-5
Medium Dense 10-30 5-15
Dense 30-50 15-25
Very Dense >50 =25

Rock types are classified by their geclogical names, together with
descriptive terms on degrees of weathering, strength, defects and
other minor compenents. Where relevant, further information

regarding rock classification is given on the following sheet.

Sampling

Sampling is caried out during driling to allow engineering
examination (and laboratory testing where required) of the soil or

rock.

Disturbed samples taken during drilling provide information on
plasticity, grain size, colour, type, moisture content, inclusions and
depending upon the degree of disturbance, some information on

strength and structure.

(GEOTECHNIQUE

PTY LTD

Undisturbed samples are taken by pushing a thin walled sample tube
(normally known as Us) into the soil and withdrawing a sample of the
soil in a relatively undisturbed state. Such samples yield information
on structure and strength and are necessary for laboratory
determination of shear strenglh and compressibility. Undislurbed
sampling is generally effective only in cohesive soils. Details of the
type and method of sampling are given in the report,

Field Investigation Methods

The following is a brief summary of investigation methods currently
carried oul by this Company and comments on their use and
application.

Hand Auger Drilling

The borehole is advanced by manually operated equipment. The
diameter of the borehole ranges from 50mm to 100mm. Penetration
depth of hand augered boreholes may be limited by premature refusal
on a variety of materials, such as hard clay. gravels or ironstone.

Test Pits

These are excavated with a tractor-mounted backhoe or a tracked
excavator, allowing close examination of the insitu soils if it is safe to
descend into the pit. The depth of penetration is limited to about 3.0m
for a backhoe and up to 6.0m for an excavator. A potential
disadvantage is the disturbance caused by the excavation.

Care must be taken if construction is to be carried out near, or within
the test pit locations, to either adequately recompact the backfill
during construction, or to design the structure to accommodate the
poorly compacted backfill.

Large Diameter Auger (e.g. Pengo)

The hole is advanced by a rotating plate or short spiral auger,
generally 300mm or larger in diameter. The cuttings are returned to
the surface at intervals (generally of not more than 0.5m) and are
disturbed, but usually unchanged in moisture content. Identification of
soll strata is generally much more reliable than with continuous spiral
flight augers and is usually supplemented by occasional undisturbed
tube sampling.

Continuous Spiral Flight Augers

The hole is advanced by using 80mm-115mm diameter continuous
spiral flight augers, which are withdrawn at intervals to allow sampling
or insitu testing. This is a relatively economical means of drilling in
clays and in sands above the water table. Samples are retumed to
the surface, or may be collected after withdrawal of the auger flights,
but they are very disturbed and may be highly mixed with soll of other
stratum.

Information from the drilling (as distinct from specific sampling by SPT
or undisturbed samples} is of relatively lower reliability due to
remoulding. mixing or softening of samples by groundwater, resulting
in uncerlainties of the original sample depth,

The spiral augers are usually advanced by using a V-bit through the
soil profile to refusal, followed by Tungsten Carbide (TC) bit, fo
penetrate into bedrock. The quality and continuity of the bedrock may
be assessed by examination of recovered rock fragments and through
observalion of the drilling penetration resistance.

MNon-core Rotary Drilling (Wash Boring)

The hole is advanced by a rotary bit, with water being pumped down
the drill rod and returned up the annulus carrying the drill cuttings.
Only major changes in stratification can be determined from the
cuttings, together with some information from the feel and rate of
penetration.

Rotary Mud Stabilised Drilling

This is similar o rotary drilling, but uses drilling mud as a circulating
fluid, which may consist of a range of producls from bentonite to
polymers such as Reverl or Biogel. The mud tends to mask the
cuttings and reliable identification is again only possible from separate
intact sampling (e.g. SPT and Us;) samples).
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Continuous Core Drilling

A continuous core sample is obtained using a diamond tipped core
barrel. Providing full core recovery is achieved (which is not always
possible in very low strength rocks and granular soils), this technique
provides a very reliable (but relatively expensive) method of
investigation. In rocks, an NMLC triple tube core barrel, which gives a
core of about 50mm diameter, is usually used with water flush.

Portable Proline Drilling

This is manually operated equipment and is only used in sites which
require bedrock core sampling and there is restricted sile access to
truck mounted drill rigs. The boreholes are usually advanced initially
using a tricone roller bit and water circulation to penetrate the upper
scil profile. In some instances, a hand auger may be used lo
penefrate the soil profile. Subsequent drilling inte bedrock involves
the use of NMLC triple tube equipment, using water as a lubricant,

Standard Penetration Tests

Standard penetration tests are used mainly in non-cohesive soils, but
occasionally also in cohesive soils, as a means of determining density
or strength and of obtaining a relatively undisturbed sample. The test
procedure is described In AS1289 6.3.1.

The test is carried out in a borehole by driving a 50mm diameter split
sample tube under the impact of a 63kg hammer with a free fall of
769mm. It is normal for the tube to be driven in three successive
150mm increments and the ‘N’ value is taken as the number of blows
for the last 300mm. In dense sands, very hard clays or weak rock,
the full 450mm penetration may not be practicable and the test is
discontinued.

The test results are reported in the following form:

= In a case where full penetration is obtained with successive blow
counts for each 150mm of, say 4, 6 and 7 blows as;

N=13
46,7

= In a case where the test is discontinued short of full penetration,
say after 15 blows for the first 150mm and 30 blows for the next
40mm as;

15, 30/40mm

The results of the tests can be related empirically to the engineering
properties of the soil. Occasionally the test method is used lo obtain
samples in 50mm diameter thin walled sample tubes in clays. In
these circumstances, the lest results are shown on the bore logs in
brackets.

Cone Penetrometer Testing and Interpretation

Cona penetrometer testing (sometimes referred to as Dutch Cone-
CPT) described in this report, has been carried out using an electrical
friction cone penetrometer and the test is described in AS1288 6.5.1.

In the test, a 35mm diameter rod with cone tipped end is pushed
continuously into the seil, the reaction being provided by a specially
designed truck or rig, which is fitted with a hydraulic ram system.
Measurements are made of the end bearing resistance on the cone
and the friction resistance on a separate 130mm long sleeve,
immediately behind the cone. Transducers in the tip of the assembly
are connected by electrical wires passing through the centre of the
push rods to an amplifier and recorder unit mounted on the control
truck.

As penetration occurs (at a rate of approximately 20mm per second)
the information is output on continuous chart recorders. The plotted
results given in this report have been traced from the original records.
The information provided on the charts comprises:

»= Cone resistance - the actual end bearing force divided by the
cross sectional area of the cone, expressed in MPa *

* Sleeve friction - the frictional force on the sleeve divided by the
surface area, expressed in kPa

The ratios of the sleeve resistance to cone resistance will vary with
the type of soil encountered, with higher relalive friction in clays than
in sands. Friction ratios of 1% to 2% are commonly encountered in
sands and very soft clays, rising to 4% to 10% in stiff clays.

In sands, the relationship between cone resistance and SPT value is
commonly in the range:

g. (MPaj) = (0.4 to 0.6) N (blows per 300mm)

In clays, the relationship between undrained shear strength and cone
resistance is commonly in the range:

q.=(12 to 18)C,

Interpretation of CPT values can also be made to allow estimate of
modulus or compressibility values, to allow calculation of foundation
seftlements. Inferred stratification, as shown on the attached report.
is assessed from the cone and friclion traces, from experience and
information from nearby boreholes ete.

This information is presented for general guidance, but must be
regarded as being to some extent interpretive. The test method
provides a continuous profile of engineering properties and where
precise information or soil classification is required, direct drilling and
sampling may be preferable.

Partable Dynamic Cone Penetrometer (DCP)

Portable Dynamic Cone Penetrometer tests are carried out by driving
a rod into the ground with a falling weight hammer and measuring the
blows per successive 100mm increment of penetration.

There are two similar tests, Cone Penetrometer {commeonly known as
Scala Penetrometer) AS1289 6.3.2 and the Perth Sand Penetrometer
AS1289 6.3.3. Scala Penetrometer is commonly adopted by this
company and consists of a 16mm rod with a 20mm diameter cone
end, driven with a 9kg hammer, dropping 510mm (AS1289 Test
P3.2).

Laboratory Testing

Laboratory testing is carried out in accordance with Australian
Slandard 1288 "Methods of Testing Soil for Engineering Purposes”.
Details of the test procedures are given on the individual report forms.

Engineering Logs

The engineering logs presented herein are an engineering andior
geological interpretation of the sub-surface conditions and their
reliability will depend to some extent on frequency of sampling and
the method of drilling. Ideally, continuous undisturbed sampling or
core drilling will provide the most reliable assessment, however, this
is not always practicable or possible to justify economically. As it is,
the boreholes represent only a small sample of the total sub-surface
profile. Interpretation of the information and its application to design
and construction should take into account the spacing of boreholes,
frequency of sampling and the possibility of other than ‘straight line’
variations between the boreholes.

Groundwater
Where groundwater levels are measured in boreholes, there are
several potential problems:

* in low permeability soils groundwaler, although presenl, may
enter the hole slowly or perhaps not at all during the investigation
period

+ a localised perched water lable may lead to an erroneous
indication of the true water table

» water table levels will vary from time to time due to the seasans or
recent weather changes. They may nol be the same at the time
of construction as indicated in the report

= the use of water or mud as a drlling fluid will mask any
groundwater inflow. Water has to be blown out of the hole and
drilling mud must be washed out of the hole if water observations
are to be made
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More relisble measurements can be achieved by installing standpipes
that are read at intervals over several days, or weeks for low
permeability soils. Piezometers sealed in a particular stratum may be
advisable in low permeability soils, or where there may be
interference from a perched water table or surface water,

Engineering Reports

Engineering reporls are prepared by qualified personnel and are
based on the information obtained and on curent engineering
standards of interpretation and analysis. Where the report has been
prepared for a specific design proposal, perhaps a three-storey
building, the information and interpretation may not be relevant if the
design proposal is changed, say lo a twenly-storey building. 1f this
oceurs, the Company will be pleased to review the report and
sufficiency of the investigation work,

Every care is taken with the report as it relates to interpretation of
sub-surface conditions, discussions of geatechnical aspects and
recommendations or suggestions for design and construclion.
However, the Company cannot always anticipate or assume
responsibility for:

s Unexpected variations in ground conditions, The potential for this
will depend partly on bore spacing and sampling frequency.

= Changes in policy or Interpretation of policy by statutory
autharities.

» The actions of contractors responding to commercial pressures.

If these occur, the Company will be pleased to assist with
investigation or advice to resolve the matter.

Site Anomalies

In the event that conditions encountered on-site during construction
appear to vary from those that were expected from the information
contained in the report, the Company requests immediate notification.
Most problems are much more easily resolved when conditions are
exposed rather than at some later stage, well after the event.

Reproduction of Information for Contractual Purposes

Aftention is drawn to the document "Guidelines for the Provision of
Geotechnical Information in Tender Documents”, published by the
Institute of Engineers Australia. Where information obtained from this
Investigation is provided for tendering purposes; it is recommended
that all information, including the written report and discussion, be
made available.

In circumstances where the discussion or comments section is not
relevant to the coniractual situation, it may be appropriate to prepare
a specially edited document. The Company would be pleased to
assist in this regard and/or make additional copies of the report
available for contract purposes, at a nominal charge.

Site Inspection

The Company will always be pleased fo provide engineering
inspection services for geotechnical aspects of work to which this
report is related. This could range from a site visit to confirm that the
cenditions exposed are as expected, to full time engineering presence
on site.

Review of Design

Where major civil or structural developments are proposed, or where
only a limited investigation has been completed, or where the
geolechnical conditions are complex, it is prudent to have the design
reviewed by a Senior Geatechnical Engineer.
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TABLE A
RINSATE SAMPLES
(Ref No: 13188/2-AA)
Rinsate R1 Rinsate R2 Rinsate R3 Rins ate R4 Rinsate RS
|ANALYTES TI08/2014 11/08/2014 12/08/2014 13/08/2014 14/08/2014
|IMETALS (magiL) (mglL) (mgiL} {maglL) {magiL}
Arsenic <0.02 =<0.02 <0,02 <0.02 =0.02
Cadmium <0.001 <0.001 <0.001 Q001 <0.0M
Chromium <0.005 <0.005 <0.005 <0.005 <0005
Copper <0.005 <0005 <0.005 <1005 <0005
Lead .02 <0.02 <0.02 =0.02 <0.02
Mercury 0.0002 <0.0001 <0.0001 <0.0001 <0.0001
MNickel <0005 <0006 <0.005 <.005 <0.005
Zint <0.01 <0.01 <0.01 <0.01 <0.01
TABLE B
TRIP SPIKE SAMPLES

[lanaLyTES Trip Spike TS1 Trip Spike TS2
BTEX

Benzene 85% 79%
Toluene 79% 91%

Ethyl Benzene 81% 95%
Xylenes 81% 97%

Mote : results are reported as percentage recovery of know n spike concentrations

Nix Andersan Pty Ltd
AN.sf/11.09.2014
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TABLE C
DUPLICATE SAMPLE
{Ref No: 13188/2-AA)
BH5 Duplicate RELATIVE PERCENTAGE

ANALYTES 0.1-0.4m D2 DIFFERENCES (RPD)

malkg malkg %
METALS
Arsenic 520 260 67
Cadmium 0.6 0.7 15
Chromium 37 36 3
Copper 41 43 5
Lead 120 110 9
Mercury 0.06 0.08 29
Nickel 10 9.5 5
Zinc 150 150 0
TOTAL PETROLEUM HYDROCARBONS (TPH)
F1 {CB-C10 less BTEX) <25 <25 -
F2 (>C10-C16) <25 <25 -
F3 (>C16-C34) <90 <90 %
F4 (>C34-C40) <120 <120 -
BTEX
Benzene <0.1 <0.1 -
Toluene <0.1 <0.1 -
Ethyl Benzene <0.1 <01 -
Xylenes <0.3 <0.3 -
POLYCYCLIC AROMATIC HYDROCARBONS
Benzo(a)Pyrene TEQ 0.3 <03 -
Total PAH 24 15 46
MNaphthalene <0.1 <0.1
Benzo(a)Pyrene 0.2 <0.1 -
ORGANOCHL ORINE PESTICIDES (OCP)
Hexachlorobenzene (HCB) <0.1 <0.1 =
Heptachior <0.1 <0.1 -
Aldrin+Dieldrin <0.15 <0.15 -
Endrin <0.2 <Q.2 -
Methoxychlor <0.1 <01 -
Mirex <01 <0.1 -
Endosulfan (alpha, beta & sulphate) <0.5 <0.5 -
DOD+DDE+DDT <0.6 <0.6 -
Chiordane (alpha & gamma) <0.2 <0.2 -
| POLYCHLORINATED BIPHENYLS (PCB)
Total PCB <1 <1 -
CYANIDES & PHENOLS
Cyanides 0.2 0.2 0
Phenols 0.3 0.1 100

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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TABLE D
SPLIT SAMPLE
(Ref No: 13188/2-AA
BH9 Split Sample RELATIVE PERCENTAGE
ANALYTES 2.0-2.3m s1 DIFFERENCES (RPD)
mglkg mglkg
_ (SGS) (ENVIROLAB) %
METALS
Arsenic 12 20 50
Cadmium 04 <0.4 -
Chromium 20 25 22
Copper 20 az 46
Lead 42 50 17
Mercury 0.16 03 61
Nickel 23 3 26
Zinc 67 100 40
TOTAL PETROLEUM HYDROCARBONS (TPH)
F1{C6-C10 less BTEX) <25 <25 -
F2 (>C10-C16) <25 <50 -
F3 (>C16-C34) <90 <50 -
F4 (>C34-C40) <120 <100 -
BTEX
Benzene <01 <0.2 -
Toluene <0.1 <0.5 -
Ethyl Benzene <01 <1 -
Xylenes <0.3 <3 -
POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
Benzo(a)Pyrene TEQ 08 1 22
Total PAH 438 10.83 76
Naphthalene <01 <0.1 -
Benzo(a)Pyrene 0.5 0.93 60
ORGANOCHL ORINE PESTICIDES (OCP)
Hexachlorobenzene (HCB) <01 <0.1 -
Heptachior <0.1 <0.1 -
Aldrin+Dieldrin <0.15 <0.2 -
Endrin <02 <0.1 -
Methoxychlor <01 <0.1 -
Mirex <0.1 - -
Endosulfan (alpha (I}, beta (ll) & sulphate) <0.5 <0.3 -
DDD+DDEDDT <0.6 <0.3 -
Chlordane (alpha & gamma) <0.2 <(.2 -
||POLYCHLORIN.ATED BIPHENYLS (PCB)
Total PCB < <0.7 -
“cvmnes & PHENOLS
Cyanides 01 <0.5 -
Phenols 04 <5 =

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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TABLE E1
METALS, CATION EXCHANGE CAPACITY (CEC), pH & TOTAL ORGANIC CARBON (TOC) TEST RESULTS
DISCRETE SAMPLE(S)
(Ref No: 13188/2-AA)
METALS (mglkg)
£ _.
s £
= 2 =
g 2 = & % e E‘ =
o = o] o o Q ¥ o = Y
¢ 2 £ § § § ¢ z |8 3
Sample Location Depth (mj £ g o (%] = z N o || F
BH1 1518 7 04 16 6.7 18 002 15 77 T 4 0
BH1 3.15-3.25 9 <03 14 4.1 18 002 341 " 3 6| 2
BH2 0-0.15 <3 <03 94 17 28 0O0Z 53 o4 10 |53 4
BH2 0.5-0.8 4 03 12 15 20 001 45 38 0 |e| 2
BH2 4548 30 o8 52 130 1200 04 83 260 25 a 3
BH2 5.1-526 10 03 18 85 22 002 19 19 13 |8| ©
BH3 0-0.1 <3 <03 84 8 13 001 B5 26 7 6| 2
BH3 1518 7 <03 12 ] 35 004 26 54 7|7 e
BH4 0-0.15 o 04 18 16 38 004 49 62 8 | 8| 2
BHS 0.1-04 520 08 37 41 120 006 10 150 1" B 1
EHS 0.6-0.7 62 04 28 12 43 008 21 3 T 6 1
BHG 0.6-0.7 7 0e 27 14 14 001 15 17 ] 5| 0
BHY 0.15-0.45 <3 <03 1N 26 9 001 88 20 g 9 Q
BHY 1417 4 <03 H 93 13 001 58 17 8 5 o
BHa 02-04 L 0.5 ar 15 10 002 50 35 - &8 -
BHI 0.2-0.5 6 04 23 18 23 002 15 43 34 |8 0
BH9 20-23 12 04 20 20 42 018 23 a7 15 7 1
BHY 255265 5 03 83 12 24 005 07 13 6 3 0
BH10 0.23-0.5 G 04 16 22 15 001 19 16 15 T a
BH10 0.55-0.65 4 <03 7.2 23 13 <001 18 15 6 3 a
Limits of Reporting (LOR) 1 03 05 05 1 005 05 2 002 | - | 008
NATIONAL ENVIRONMENT PROTECTION AMENDMENT
MEASURE (2013)
Health-basad Investigation Levels (ML) B- Residental B | 500 150 500° 30000 1200 30 1200 60000
[ ¥ a
Ecological Investigation Levels [EI.]'3 Urban residential 100 - 400 55 1100 - 55 160
GUIDELINES FOR THE NSW SITE AUDITOR SCHEME
(2006)
Provisional Phyfotoxity-Based investigation Levels (PIL) 3 1
Notes:  a: Residential with minimal opportunities for soil access; includes dw ellings w ith fully and permanently paved yard space

o - fon

suth as high-rise buildings and apartments.

: B of aged copper, nickel & zinc w ere derived from calculation spreadsheet developed by CSIRO for NEFC;

old NSW suburb with low traffic volume; the low est CEC=6 cmolc/kg; pH=4 and TOC=1 % w ere selected for
derivation of BL.

: Chromium (V1)

- Methyl Mercury

: Generic ELL for aged arsenic

: Chromium (I}, clay content w as assumed =10%., a conservative assur
: Generic EL for aged lead

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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(3 EOTECHNIQUE
PTY LTD
TABLE
METALS, CATION EXCHANGE CAPACITY (CEC), pH & TOTAL ORGANIC CARBON (TOC) TEST RESULTS
DISCRETE SAMPLE
f No: 13188/2-AA)
METALS (mglkg]
3
| -
= 2
= 2 z 7 —~
g 3 8 & S 4 5 2
B & 2 £ 2 g ¥ oo G
w
Sample Location Depth (m) £ 5 & 8 4 2 z § |8 |x[°8
BH2 4548 30 08 52 130 120 04 B3 260 25 a8 3
Limits of Reporting (LOR) 1 03 05 0.5 1 005 0.5 2 0.02 | - | 005
NATIONAL ENVIRONMENT PROTECTION AM ENDM ENT
MEASURE (2013)
Health-based Invesligation Levels (HIL¥B - Residential B 500 150 500 30000 1200 304 1200 60000
i 1
Ecological Investigation Levels (El.)‘3 Urban residential 100 - 400 240 1100 - 390 1100
GUIDELINES FOR THE NSW SITE AUDITOR SCHEME
(2006)
Provisional Phytotoxity-Based Investgation Lavels [PL) 3 1

Motes:  a: Residential with minimal opportunities for sof access; includes dw ellings w ith fully and permanently paved yard space
such as high-rise buildings and apartments.

b: BL of aged copper, nickel & zinc w ere derived from calculation spreadsheet developed by CSIRO for NEPC;
old NSW suburb with low traffic volume; the low est CEC=25 cmoleiig; pH=8 and TOC=3 % w ere selected

for derivation of EIL.
Chromium (V1)

Methyl Mercury
Generic EL for aged arsenic

@ -8 80

Generic EL for aged lead

Chromium (M), clay content w as assumed =10%, a conservative assumption

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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(5 EOTECHNIQUE
PTY LTD
TABLE F
TOTAL PETROLEUM HYDROCARBONS (TPH) AND BTEX TEST RESULTS
DISCRETE SAMPLE(S)
(Ref No: 13188/2-AA)
NATIONAL PROTECT MEASURE (2013)
Health Screening Levels (HSL) B Ecological Screening Leveis for fine- Ecoiogical Screening Levels for coarse-
High density residential grained sol grained soil
TPH (mgrkg) BTEX {mgikg) Urban residential Urban residential
- o = =
il il z H
woow § w woow z @ W % @ wow 2 P
g & &8 @ gz 5 g gz 2 8 z5 2 b
Sae 2z fg| %3 fglo, 82z q| . B3z g
Location Depth(m) Soityee | & o & @ S[8 2 F %|c & B P & X |z & ¢ ¢ BPE %|c @ 2 82k %
BH2 0.5-0.8 SAND <25 <25 <25 <90 <120|<01 <01 <01 <«03) 45 110 05 160 55 40 - - - - - - (180 120 300 2800 50 35 70 105
BH2 4548 CLAY <25 <25 <25 160 <120|<D.1 <01 <01 <03290 NL 3 NL N ML [180 120 1300 5600 65 105 125 45 | - - - - - = -
BH2 51525 CLAY «25 <25 <25 <80 <120|<0.1 <01 <01 <«03f290 NL 3 N N N |180 120 1300 5600 65 105 125 45 - - - - - -
BH3 1518 CLAY <25 <25 <25 <90 <120|<0.1 <01 <01 <0390 N1 NL  NL 310 | 180 120 1300 5800 65 105 125 45 - - - - - - -
BHS 0.1-04 CLAY <25 <25 <25 <80 <120|<D.1 <01 <01 <03 50 280 07 480 N. 110 |180 120 1300 5600 65 105 125 45 - - - - - - -
BHS 0607 CLAY <25 <25 <25 <00 <120|<01 <01 <01 <03|| 50 280 07 480 N. 110 [180 120 1300 5800 65 105 125 45 | - - - - - - - -
BHY 0.2-05 SAND <25 <25 <25 <90 <120|<0.1 <01 <01 <«03f 45 110 05 160 55 40 - - - - - - - - 180 120 300 2800 50 85 70 105
BHO 2023 CLAY <25 <25 <25 <80 <120|<0.1 <D.1 <01 <03IY150 N. 2 N N NL |180 120 1300 5600 65 105 125 45 - - - - - - - -
BHI  255-265 CLAY <25 <25 <25 <80 <120|<0.1 <01 <01 <03[|150 AL 2 NL N NL |180 120 1300 5600 65 105 1256 48 | - - - - - - -
BH10 0.23-05 CLAY «26 <25 <256 <90 <120|<0.1 <01 <01 <03|| 50 280 0.7 480 NL 110 [180 120 1300 5600 65 105 125 45 - - - - - - -
BHI0  0.55-0.65 CLAY <25 <25 <25 <90 <120|<0.1 <01 <01 <03|| 50 280 0.7 480 N 110 [180 120 1300 5600 &5 105 125 45 - - - - - =
of Reporting (LOR) 25 - 25 90 120]01 01 01 O3

Notes:

C8-C10 less BTEX
F2% >C10-C16 less Naphthalene
>G10-Gis
»G16-G34

Nix Andersan Pty Lid
AN.sf/11.09.2014
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PTY LTD
TABLE G
POLYCYCLIC AROMATIC HYDROCARBONS (PAH) TEST RESULTS
DISCRETE SAMPLE(S)
Ref No: 13188/2
S —
NATIONAL ENVIRONMENT PROTECTION AMENDMENT MEASURE (2013)
Health-based hvestigation] Health Screening Level Generic Ecological Ecological
PAH {mg/kg) Levels (HL) B2 (HSL) B - High density | Investigation Level (BlL} - | Level (ESL) - Urban
Resudential B idential Urban residential : i
@
% g
it -
w O W “ g
§ 98 3 : ; :
g & F = a o g g el
v 4 5 8 - z E E N
Sample o = § o = % § %
Location Depth(m) Soitypel @ & = @) & 2 Z S
BH1 1.5-1.8  CLAY |<03 <08 <01 <01 4 400 ML 170 07
BH1 3.45-3.25 SAND | 0.7 37 <01 04 4 400 ML 170 0.7
BH2 0-0.15 SAND (<03 <08 <01 <01 4 400 3 170 [
BHZ 0.5-0.8 SAND |<)3 <08 <0.1 <09 4 400 3 170 0.7
BH2 4548 CLAY |23 168 03 16 4 400 NL 170 o7
BHZ 5.1-625 CLAY (<03 <D.8 <0.1<0.1 4 400 4] 170 ar
BH3 0-01 SAND |<0.3 <0.8 <0.1 <01 4 400 3 170 [+2g
BH3 1518 CLAY | 1 68 <0107 4 400 NL 170 07
B+ 0-015 SAND (0B 61 <01 06 4 400 3 170 or
BHS 01-04 CLAY |03 24 <0102 4 400 5 170 a7
BHS 0607 CLAY (<03 =08 <01 <01 4 400 5 170 07
BHB 06-0.7 CLAY [<0.3 «<0.8 <0.1<0.1 4 400 5 170 o7
BH7 015045 SAND |<0.3 <0.8 <01 <01 4 400 3 170 Q.7
BHY 1417  CLAY |<03 <08 <0.1<0.1] 4 400 ML 170 o7
BHB 0204 SAND |03 <D.B «0.1 <0.1| 4 400 3 170 o7
BH2 0205 SAND <03 <08 <0.1<0.1 4 400 3 170 0.7
BH2 2023 OCAY |08 48 <105 4 400 NL 170 a7
BH3  255-2.656 CLAY |<03 <0.8 <0.1<0.1 4 400 NL 170 a7
BH10 02305 CLAY |<03 <08 <0.1<0.Y 4 400 5 170 a7
BH10 055065 CLAY |<03 <08 <01 <01 4 400 5 170 oT
1 2023 CLAY | 1 106 <01 09 4 400 INL 170 or
Limis of Reporing (LOR) 02 08 01 04
Notes: a: Resi with minkral opportunities for soil access, includes dweliings with fully and permanently paved yard space such as high-
risa bulldings and aparlments.
NL: Not Limimting

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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TABLE H
ORGANOCHLORINE PESTICIDES (OCP), POLYCHLORINATED BIPHENYLS (PCB), CYANIDES & PHENOLS TEST
DISCRETE SAMPLE(S)
(Ref No: 13188/2-AA)
AEE
ocp =
ik g2 ¢
)
2
& )
m —_
2 2 &
g F s
& z o S £
] g < = = W
Q o =1 5 o e
E g o 5 £ g z
£ 5 2 % = B 3 2
5§ & z = @ @ a = @
= o0 z I ES o 3 o » [}
Sample 5 5 5 S F £ 2 8 5 F|p|%| B
Location Depth (m} T ¥ 2 & 5 5 & 8 & G| & |3 &
BH1 15138 <01 <01 <015 <02 <01 <0.1 <05 <06 <02 <02 - - -
BH1 315-3.25 <01 <01 <015 <02 <01 <01 <05 <06 <02 <032 - - -
BH2 0-0.15 <01 <0.1 <0.15 <02 <01 <01 <05 <06 <02 <02 - - -
BH2 0.5-0.8 <01 <01 <015 <02 <01 <01 <05 <06 =02 <02 =i 0.2 06
BH2 4548 <01 <01 <015 <02 <01 <01 <05 <06 <02 <02 <1 <01 04
BH2 51-525 01 <01 <015 <02 <01 <01 <05 <06 <02 <02 <1 | <01 | <061
BH3 001 <01 <01 <015 <02 <01 <01 <05 <06 <02 <02 - - -
BH3 1518 €01 <01 <015 <02 <01 <01 <05 <06 <0.2 <02 <1 | 04 04
BH4 0-0.15 =01 <01 <015 <02 <D.1 <01 <05 <06 <02 <02 - - -
BH5 0.1-0.4 <041 <01 <015 <02 <01 <01 <05 <06 =0.2 «0.2{ =<1 02 0.3
BHS 0.6-0.7 D1 <01 D15 <02 <01 <01 <05 <06 <02 «02 < ot 02
BHE 0.6-0.7 <01 <01 <015 <02 <07 <01 <05 <06 «02 <02 - - -
BHT 0.15-0.45 01 <01 <015 <02 <01 <01 <05 <06 <02 <037 - - -
BH? 1.4-1.7 <01 <01 <015 <02 <01 <01 <05 <06 <02 <0.3 - - -
BHE 0.2-04 <01 <B4 <015 <02 0.1 <01 <05 <06 <02 <02 - - -
BHI 0.205 <01 <01 <015 <02 <01 <01 <05 <06 <02 <02 <1 0.1 02
BH2 2023 «01 =04 <015 <02 <1 <01 <05 <06 =02 <02 <1 0.1 04
BHa 2.55-2 65 <01 <01 <015 <02 <01 <01 <05 <06 <02 <02 ~1 <01 a1
BH10 02306 <01 <01 <015 <02 <01 <01 <05 <06 <0.2 <02 <1 <01 <01
BH10 0.55-0.65 <11 <01 <015 <02 <01 <01 <05 <06 <0.2 <02 <1 <0.1 0.1
llLirmits of Reporting (LOR) 01 01 045 02 01 04 05 06 02 02 1 0.1 01
MNATIONAL ENVIRONMENT PROTECTION AMENDMENT
MEASURE (2013)
Health-based Investigation Levels (HL)B - Residentiais | 15 10 10 20 500 20 400 600 80| 1 | 300 | 45000
Ecological Investigation Levels {ElL) - Urban residential 180IN
Notes: @ Residential with minimal opportunities Tor soll access; includes dwellings with fully and permanently paved yard space such as high-rise
buildings and apartments.

b: Generic EL for DDT

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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(5 EOTECHNIQUE
PTY LTD
ASBESTOS TEST RESULTS
DISCRETE SAMPLE(S)
(Ref No: 13188/2-AA)
Sample Lecation Depth (m) ASBESTOS
BH1 1.5-1.8 No Asbestos Found
BH2 0-0.15 Mo Asbestos Found
BH2 0.5-0.8 No Asbestos Found
BH2 4.5-4.8 No Asbestos Found
BH3 0-0.1 No Asbestos Found
BH3 1.5-1.8 Mo Asbestos Found
BH4 0-0.15 No Asbestos Found
BHS 0.1-0.4 Mo Asbestos Found
BH5 08-0.7 No Asbestos Found
BH7 0.15-045 Mo Asbestos Found
BH7 1.4-1.7 No Asbestos Found
BH9 0.2-0.5 No Asbestos Found
BHI 2023 No Asbestos Found
BH10 0.23-0.5 Mo Asbestos Found

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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GEOTECHN]QUE
PTY LTD

APPENDIX A

AREAS OF ENVIRONMENTAL CONCERN FROM SLR CONSULTING AUSTRALIA PTY LTD

Nix Andersan Pty Ltd
AN.sf/11.09.2014
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i
LEGEND ™
A 80 100m
@® Geotechnique Borehole
Scale 12000
NOTES Nix Management Pty Ltd Drawing No: Q6616-1
PO Box 880 1. Site fealures are indicativa and are nat to scale. Proposed Development JDDI.::::E qﬁa;&
° Penih NSW 2750 b i & i Robert Timms Factory Site (Bushell's) Date: 2 :‘ay 2014
o is Grawing has using & bas 3
Geonomiu:® gz o e e e g 160 Bunwood Road, Coneord e
i — of notes have been added. Some of ail of the pian File No- Q6616
b aoun may not be relevant at the Ume of producing this drawing. Proposed Borehole Locations sl

—p Recommended direction for the existing boreholes to be moved
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Table Areas of Environmental Concern and Contaminants of Potential Concern

1D AEC Contaminants of Potential Concern
AEC 1  Former above ground tanks (ASTs) Hydrocarbons, metals, asbestos
AEC 2  Former building at the site Metals, asbestos, pesticides
AEC 3  Reclaimed land Metals, hydrocarbons, pesticides, asbestos
AEC4  Potential underground fuel tanks and the Hydrocarbons, metals, asbestos, PCBs
transformer area
U\EC 5  Potential u;tground fuel tanks Hydrocarbons, metals, aesthetics
'P;Ecjd Eﬁlﬁf érea within_the_vic:ir:itf 6f lr;e administration H;rd-roca;rbons: métals:asbeéto_s )
uilding

AEC7  Storage of liquid nitrogen, phosphorous acid and
hydrochloric acid

_AEC 8 Caustic soda room, ejector’'s room and separator's

room
AEC 9  Grout area and oil water separator room " Hydrocarbons, metals

AEC 10 Former stockpile area Hydrocarbons, metals, asbestos.
AEC 11 Trucks manoeuvring area [ Hydrocarbons, metals, asbestos

Iltem 9.3 - Attachment 24 Page 994
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‘ }EOTECHN]QUE
PTY LTD

APPENDIX B

BUSHELL'S HISTORY

Nix Anderson Pty Ltd
AN.sf/11.09.2014
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8r28/2014 Bushells | History

About us Our range Food Service

Reclipes Contact us

R 1D

Anthony Oxley

hitp: /i bushellscoffee.com.awaboutthistory.asp 1/3
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81282014

hitp:/Awwav. bushel | scoffee.com.aw/abouthistory.asp

Bushells | History

suivid, Privacy Policy

Altred Bushells Family
From left: Philllp, Walter, Lakira, Gearge, Chatkes.

TO TOP OF PAGE
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APPENDIX C

ENVIROLAB SERVICES CERTIFICATES OF ANALYSIS AND SGS ENVIRONMENTAL SERVICES
ANALYTICAL REPORT
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Envirolab Services Pty Ltd
ABN 37 112 535 645

s'e
EnVl RO LHB 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 114771

Client:

Geotechnique Pty Ltd
PO Box 880

Penrith

NSW 2751

Attention: An Nguyen

Sample log in details:

Your Reference: 13188/2, Concord

No. of samples: 1 Sail

Date samples received / completed instructions received 18/08/14 / 18/08/14

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 25/08114 [ 22/08114

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Jactgftharst
tony Manager

7\

NATA
EnvirclabReference: 114771 v Page 1 of 17
Revision No: R 00 REOMEGTED

TECHNICAL

COMPETENCE
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Client Reference: 13188/2, Concord

VvIRH(CB-C10)yBTEXNin Soil
Our Reference: UNITS 1147711
Your Reference e 81
Date Sampled —— 14/08/2014
Type of sample Soll
Date extracted - 19/08/2014
Date analysed - 20/08/2014
TRHCs-Ceo mgkg <25
TRHCs -Cw mgkg <25
VTPHCs - C1o less BTEX (F1) mg'kg <25
Benzene ma'kg <0.2
Toluene mg'kg <0.5
Ethylbenzene mg/kg <1
m+p-xylene mglkg <2
o-Xylene magkg <1
naphthalene mag'kg <1
Surrogate aaa-Triflucrotoluene % 133
EnvirclabReference: 114771 Page 2 of 17

Revision No: R 00
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Client Reference: 13188/2, Concord

svTRH (C10-C40}in Sail
Our Reference: 1147711
Your Reference §1
Date Sampled 1410872014
Type of sample Sail
Date extracted - 19/08/2014
Date analysed - 19/08/2014
TRHC10-C14 ma/kg <50
TRHC15-C» mgfkg <100
TRHC= -C= makg <100
TRH>C10-Cs mgkg =50
TRH>C10 - C16 less Naphthalene mgkg <50
(F2)
TRH>C15-Cx ma'kg <100
TRH>Cu-Ca mgkg <100
Surrogate o-Terphenyl %o 90
Envirolab Reference: 114771 Page 3 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

PAHsin Soil
Our Reference: 1147711
Your Reference 51
Date Sampled 14/08/2014
Type of sample Soil
Date extracted - 19/08/2014
Date analysed - 19/08/2014
Naphthalene mg/kg <0.1
Acenaphthylene mg'kg <0.1
Acenaphthene ma'kg <01
Fluorene mg/kg <01
Phenanthrene mglkg 0.8
Anthracene mgikg 0.2
Fluoranthene mg/kg 16
Pyrene ma'kg 1.7
Benzo{a)anthracene mgkg 0.7
Chrysene mg'kg 0.7
Benzo(b,j+k)fluoranthene malkg 1.4
Benzo(a)pyrene mglkg 093
Indena(1.2,3-¢,d)pyrene mgkg 0.6
Dibenzo(a,hjanthracene makg <0.1
Benzo(g,h.i)peryiene mg/kg 0.5
Benzo(a)pyrene TEQNEPMB1 makg 1.0
Total Positive PAHs mglkg 9.1
Surrogate p-Terphenyl-d14 Yo 102
Envirolab Reference: 114771 Page 4 of 17
Revision No: R 00
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Client Reference:

13188/2, Concord

Organochiorine Pesticides in soil
Our Reference: 1147711
Your Reference §1
Date Sampled 14/08/2014
Type of sample Sail
Date extracted - 19/08/2014
Date analysed - 19/08/2014
HCB ma'kg <0.1
alpha-BHC mgfkg <0.1
gamma-BHC mg/kg <0.1
beta-BHC mgkg <0.1
Heptachlor mgikg <0.1
delta-BHC magfkg <01
Aldrin mo'kg <01
Heptachlor Epoxide mao'kg <01
gamma-Chlordane mg'kg <0.1
alpha-chlordane mglkg =0.1
Endosulfanl makg <01
pp-DDE markg <0.1
Dieldrin mgkg <01
Endrin mglkg <0.1
pp-DDD maglkg <01
Endosulfan |l mg'kg <0.1
pp-DDT makg <0.1
Endrin Aldehyde mgkg <0.1
Endosulfan Sulphate mgkg <0.1
Methoxychlor ma/kg <0.1
Surrogate TCMX % 85

Envirolab Reference: 114771
Revision No: R 00

Page 5 of 17
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Client Reference: 13188/2, Concord

PCBsinSoil
Our Reference: 1147711
Your Reference §1
Date Sampled 14/08/2014
Type of sample Sail
Date extracted - 19/08/2014
Date analysed - 19/08/2014
Arochlor 1016 mg/kg <0.1
Arochlor 1221 mgfkg <0.1
Arochlor 1232 mg/kg <01
Arochlor 1242 mg’kg <0.1
Arochlor 1248 mgikg <0.1
Arochlor 1254 mg/kg <0.1
Arochlor 1260 mglkg <0.1
Surrogate TCLMX % 85
Envirolab Reference: 114771 Page 6 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Total Phenolies in Soil
Our Reference: UNITS 1147711
Your Reference meemmm———— §1
Date Sampled e 14/08/2014
Type of sample Sail
Date extracted - 19/08/2014
Date analysed - 19/08/2014
Total Phenolics (as Phenol) mg'kg <5

Envirolab Reference:
Revision No:

114771
R 00

Page 7 of 17
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Client Reference: 13188/2, Concord

Acid Extractable metals in soil
Our Reference: 1147711
Your Reference §1
Date Sampled 14/08/2014
Type of sample Sail
Date digested - 19/08/2014
Date analysed - 20/08/2014
Arsenic mg/kg 20
Cadrmium mgikg <04
Chromium mg/kg 25
Copper mgkg 32
Lead mg'kg 50
Mercury magkg 03
Nickel ma/kg 3
2inc mg'kg 100
Envirolab Reference: 114771 Page 8 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Miscellaneous Inorg - soil
Our Reference:
Your Reference

Date Sampled
Type of sample

1147711
§1
14/08/2014
Sail

Date prepared
Date analysed
pH 1:5 soil:water

Total Cyanide

pHUnits
mg/kg

19/08/2014
19/08/2014
f £
<0.5

Envirolab Reference:
Revision No:

114771
R 00

Page 9 of 17
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Client Reference: 13188/2, Concord

Moisture
Our Reference: UNITS 1147711
Your Reference o mmmmnaeas S1
Date Sampled B 14/08/2014
Type of sample Sail
Date prepared - 19/08/2014
Date analysed - 20/08/2014
Moisture % 22
Envirolab Reference: 114771 Page 10 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Metals-0201CP-
AES

Metals-021 CV-

Method ID Methodology Summary

Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1
Guideline on Investigation Levels for Soil and Groundwater.

Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.

Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GCFID.
F2 ={>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater
(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater -
2013.

QOrg-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GCwithdual ECD's.

Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.

Inorg-031 Toltal Phenolics by segmented flow analyser (in line distillation with colourimetric finish).

Solids are extracted in a caustic media prior to analysis.

Delermination of various metals by ICP-AES.

Cetermination of Mercury by Cold Vapour AAS.

AAS

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA 22nd ED, 4500-H+. Please note that
the results for water analyses are indicative only, as analysis outside of the APHA storage times,

Inorg-014 Cyanide - free, total, weak acid dissociable by segmented fiow analyser {in line dialysis with colourimetric
finishy).
Solids are extracted in a caustic media prior to analysis.

Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.

Envirolab Reference: 114771 Page 11 of 17
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Client Reference: 13188/2, Concord

QUALITY CONTROL UNITS POL METHOD Blank Duplicate Duplicate results SpikeSm# | Spike %
Smit Recovery
VTRH(CE-C10yBTEXNin Basell Duplicate Il %5RPD
Soil
Date extracted - 19/08/2 INT] [NT] LCS-1 19/08/2014
014
Date analysed - 20/08/2 INT] [NT] LCS-1 20/08/2014
014
TRHCs -Ca magkg 25 Org-016 «25 INT] [NT] LCS-1 120%
TRHCe-C1o magkg 25 Org-016 <25 [NT] [NT] LCS-1 120%
Benzene mgkg 0.2 Org-016 <0.2 NT] [NT] LCS-1 115%
Toluene mgkg 0.5 Org-016 <0.5 INT] [NT] LCS-1 121%
Ethylbenzene makg 1 Org-016 <1 MT] [NT] LC5-1 120%
m+p-xylene mgikg 2 Org-016 <2 [NT] [NT] LCS-1 122%
o-Xylene mglkg 1 Org-016 <1 T [NT] LCS-1 130%
naphthalene mghkg 1 Org-014 <1 [NT] [NT) INR] [NR]
Surrogate aaa- Y% Org-016 139 INT] [NT] LCS-1 133%
Trifluorotoluene
QUALITYCONTROL UNITS POL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smé# Recavery
svTRH{C10-C40)in Soil Basell Duplicate | %RPD
Date extracted - 19/08/2 [NT) [NT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 [NT] [NT] LCS-1 19/08/2014
014
TRHG® - Cu makg 50 Org-003 <50 NT] [NT] LCS-1 85%
TRHC5-Ca mgkg 100 Org-003 <100 INT] [NT] LCS-1 100%
TRHC= -C% mgkg 100 Org-003 <100 [NT] [NT) LCS-1 86%
TRH>CwLws makg 50 Org-003 <50 INT] [NT] LCS-1 85%
TRH>Cw-Ca mglkg 100 Org-003 <100 [NT] [NT] LCS-1 100%
TRH>C#-Ca mgkg 100 Org-003 <100 INT] INT] LCS-1 86%
Surrogate o-Terphenyl Y Org-003 85 [NT] [NT] LCS-1 93%
QUALITY CONTROL UNITS POL METHOD Blank Duplicate Duplicate results Spike Smi# Spike %
Smét Recovery
PAHsin Sail Basell Duplicate | %RPD
Date extracted - 19/08/2 [NT] [NT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 NT] [NT] LCS-1 19/08/2014
014
Naphthalene malkg 0.1 Org-012 <0.1 [NT] [NT] LCS-1 101%
subset
Acenaphthylene mgkg 0.1 Org-012 <01 [NT] [NT] MR] [NR]
subset
Acenaphthene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
subset
Fluorene magkg 0.1 Org-012 <0.1 NT] [NT] LCS-1 97%
subset
Phenanthrene makg D1 Org-012 <01 [NT] [NT] LCS-1 7%
subset
Anthracene makg 01 Org-012 <0.1 [NT] [NT] [NR] [NR]
subset
Fluoranthene magkg 0.1 Org-012 <0.1 [NT] [NT] LCs-1 100%
subset
Envirolab Reference: 114771 Page 12 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

QUALITY CONTROL UNITS PCL METHCD Blank Duplicate Duplicate results Spike Smi# Spike %
St Recovery
PAHsin Soil Base Il Duplicate [l %RPD
Pyrene malkg 0.1 Org-012 <0.1 [NT] NT] LCS-1 100%
subset
Benzo(a)anthracens makg 01 Org-012 <0.1 MT] [NT] NR] NR]
subsat
Chrysene mglkg 0.1 Org-012 <0.1 NT] [NT) LCS-1 94%
subset
Benzo(b j+k) mgikg 0.2 Org-012 <0.2 INT] [NT] [NR] [NR]
fluoranthene subset
Benzo(a)pyrene mg'kg 0.05 Org-012 <0.05 [NT] [NT] LCS-1 104%
subset
Indeno(1,2,3-c,d)pyrene | mghkg 0.1 Org-012 <01 INT] INT] NR] NR]
subset
Dibenzo(a,hjanthracene mg/kg 0.1 Org-012 <0.1 NT] [NT] [NR] NR]
subset
Benzo(g,h,i)perylene makg 0.1 Org-012 <0.1 [NT] [NT] NR] [NR]
subset
Surrogate p-Terphenyl- % Org-012 99 [NT] [NT] LCSA1 98%
d14 subset
QUALITYCONTROL UNITS PQL METHCD Blank Duplicate Duplicate results Spike Smi# Spike %
S Recovery
Organochlorine Base ll Duplicate | % RPD
Pesticides in soil
Date extracted - 19/08/2 NT] INT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 [NT] [NT) LCS-1 19/08/2014
014
HCB mgkg 0.1 Org-005 0.1 [NT] [NT] INR] [NR]
alpha-BHC malkg 0.1 Org-005 <0.1 INT] [NT] LCS-1 89%
gamma-BHC mgikg 0.1 Org-005 <0.1 INT] [NT] INR] [NR]
beta-BHC makg 0.1 Org-005 <0.1 INT] INT] LCS-1 B6%
Heptachlor mgkg 0.1 Org-005 <01 NT] [NT] LCS-1 86%
delta-BHC mgrkg 0.1 Org-005 <01 INT] INT) NR] NR]
Aldrin mg/kg 0.1 Org-005 <0.1 INT] [NT] LCS-1 92%
HeptachlorEpoxide magfkg 0.1 Org-005 <0.1 INT] [NT] LCS-1 92%
gamma-Chlordane mgikg 0.1 Org-005 <0.1 INT] [NT] MNR] [NR]
alpha-chlordane mg/kg 0.1 Org-005 <0.1 NT] [NT) NR] [NR]
Endosulfan| mgtkg 0.1 Org-005 <0.1 [NT] INT) INR] [NR]
pp-DDE maikg 0.1 Org-005 <0.1 INT] [NT] LCS-1 95%
Dieldrin makg 0.1 Org-005 <0.1 INT] [NT] LCS-1 82%
Endrin makg 0.1 Org-005 <01 INT] [NT) LCS-1 949
pp-DDD mgkg 0.1 Org-005 <0.1 NT] [NT] LCS-1 96%
Endosulfan Il mg/kg 0.1 Org-005 <0.1 NT] [NT] MNR] [NR]
pp-DDT mgkg 0.1 Org-005 <0.1 [NT] [NT] NR] [NR]
Endrin Aldehyde mgkg 0.1 Org-005 <01 INT] [NT] [NR] [NR]
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 NT] [NT) LCS-1 90%
Methoxychlor mgkg 0.1 Org-005 <0.1 [T NT) [NR] [NR]
Surrogate TCMX % Org-005 85 [NT] [NT] LCS-1 B81%
Envirolab Reference: 114771 Page 13 of 17
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Client Reference: 13188/2, Concord

QUALITY CONTROL UNITS PCL METHCD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
PCBsin Soil Basell Duplicate | %eORPD
Date extracted = 19/08/2 INT] INT] LCSA1 19/08/2014
014
Date analysed g 19/08/2 INT] [NT] LCSA1 19/08/2014
014
Arochlor 1016 mg/kg 0.1 Org-006 <0.1 INT] [NT) [NR] [NR]
Arochlor 1221 ma/kg 0.1 Org-006 <0.1 INT] [NT) INR] [NR]
Arochlor 1232 mg/kg 0.1 Org-006 <0.1 INT] INT] NR] [NR]
Arochlor 1242 mglkg 0.1 Org-006 <0.1 INT] INT] MR NR]
Arochlor 1248 mg/kg 0.1 Org-006 <0.1 INT] [NT] NR] [NR]
Arachlor 1254 mglkg 0.1 Org-006 <0.1 INT] [NT] LCSA 106%
Arochlor 1260 mglkg [+R] Org-006 <0.1 [NT] [NT] [NR] [NR]
Surrogate TCLMX % Org-006 85 [NT] [NT] LCS-1 76%
QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Duplicate results SpikeSm# | Spike %
S Recovery
Total Phenolics in Soil Basell Duplicate 1 %RPD
Date extracted 2 19/08/2 INT] INT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 INT) [NT] LCS-1 19/08/2014
014
Total Phenolics (as ma/kg 5 Inorg-031 <5 [NT] [NT] LCS-1 101%
Phenal)
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results SpikeSm# | Spike %
St Recovery
Acid Extractable metals Base ll Duplicate | %RPD
in soil
Datedigested = 19/08/12 INT] INT] Lcs-2 19/08/2014
014
Date analysed = 20/08/2 INT] NT] LCS-2 20/08/2014
014
Arsenic mg'kg 4 Metals-020 <4 [NT] [NT) LCs-2 103%
ICP-AES
Cadmium makg 04 | Metals-020 <0.4 INT] [NT) LCS-2 110%
ICP-AES
Chromium makg 1 Metals-020 <1 INT] INT] LCS-2 108%
ICP-AES
Copper mag/kg 1 Metals-020 <1 NT] [NT] LCS-2 106%
ICP-AES
Lead mgkg 1 Metals-020 <1 NT] [NT] LCS-2 104%
ICP-AES
Mercury mg/kg 0.1 Metals-021 <0.1 INT] [NT] LCS-2 89%
CV-AAS
Nickel mglkg 1 Metals-020 <1 INT] (NT] LCS-2 107%
ICP-AES
Zine ma/kg 1 Metals-020 <1 INT] INT) LCS-2 106%
ICP-AES
Enviralab Reference: 114771 Page 14 of 17
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Client Reference: 13188/2, Concord

QUALITY CONTROL UNITS POL METHCD Blank Duplicate Duplicate results Spike Smi# Spike %
St Recovery
Miscellaneous Inorg - soil Base Il Duplicate [l %RPD
Date prepared - 19/08/2 [NT] NT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 MNT] [NT] LCS-1 19/08/2014
014
pH 1:5 soil:water pH Units Inorg-001 [NT] [NT] [NT) LCS1 101%
Total Cyanide mafkg 0.5 Inorg-014 <05 [NT] [NT) LCS-1 87%
Envirolab Reference: 114771 Page 15 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Report Comments:

Asbestos ID was analysed by Approved |dentifier: Not applicable for this job

Asbestos |1D was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
Envirolab Reference: 114771 Page 16 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
1o meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is

generally exiracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or
1in 20 samples respectively, the sample volume submitted was insufficient in order to satisfy
laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical
holding times (THTs), the analysis has proceeded. Where analytes are on the verge

of breaching THTs, every effort will be made to analyse within the THT

or as soon as practicable.

EnvirclabReference: 114771 Page 17 of 17
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ANALYTICAL REPORT

2\
NATA

AV 4

WORHLD RECOGENISED

ACCREDITATION
= LIENT DETAILS <3 .
Gortact An Nguyen Huang Crawford
Chent Geotachniqua SGS Alexandria Environmental
Adidrass P.0. Box 880 Unit 16, 33 Maddox St
NSW 2751 Alexandria NSW 2015
02 4722 2700 +61 2 8594 0400
02 4722 6161 +51 2 8594 0499
anguyen@geotech.com.au Emai au.environmental sydney@sgs.com
Project 13188-2 - Concord 5GS Raferance SE130614 RO
Crder Numbor {Not specified) Roport Nurmber 0000089952
28 26182014
18/8/2014 20/8/2014
Accredited for compliance with ISONIEC 17025. NATA accrediled laboralory 2562(4354).
Sample # 11:portion of the sample supplied has been sub-sampled for asbeslos according io SGS In-house proceduras. We therefore cannot
guarantee that the sub-sample is representative of the entire sample supplied.
5GS Environmental Services recommends supplying approximately §0-100g of sampile in a separate container.
No respirable fibres detected in all samples using trace analysis technique.
Asbestos analysed by Approved Identifier Yusuf Kuthpudin,
— SIGNATORIES — — ——
Andy Sutton Dong Liang Huong Crawford
Senior Organic Chemist Metalsfinorganics Team Leader Production Manager
Jaimie Cheung Ly Kim Ha Shella Lepasana
Metals Chemist Organic Section Head Senior Technician
Environmemal Services Unil 16 33 Maddox St Alexandria NSW 2015 Austraiim 1 +612 8504 (MO0  F+61 2 8584 0499 W Bl 508 .COm
PO Box 6432 Bourke Rd BC Alexandria NSW 2015 Austrafia
Member of the SGS Group
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SGS

VOC's In Soll ANASHANA34]

ANALYTICAL RESULTS SE130614 RO

GH2 55525 BHE 0104 BHE 0.8-0.7

I
PARAMETER SEITUNTE G SE1XnIAD|"

mka

maky

mag

iy
ylane migieg 010 0.t | <01 a1 0.1 0.1 0.1
Haphthalons mglkg 010 <0.1 0.1 <1 0.1 | 0.1 0.1
Total Xyenes mgkg 030 <03 | <03 @03 <3 03 <05
Total BTEX" kg 00 <08 | <08 08 <08 | <06 <06

EHI0 02305

M

PARAMETER SE10ANN SE1I0674.070
Banzene mgig 010 <1 <1 | i1 <01 ‘ =f.1 0.1
Taluene mkg (€] <t <41 <01 =01 <t.1
Ethylbenzene migkg [-R]:] <1 Pt | =1 <01 <04
nipylens mghg 020 0.2 0.2 <02 <02 | <02
Pa— makg 610 <1 | <44 <1 <01 | <01 [ <04
Maphthalena mgg 010 <if | % <01 | it =01 <0q
Tatal Xylanes* malkg 030 <03 | 04 <03 <3 | <03 | <03
Total BTEX" g 050 <08 <08 <5 <06 <DE ! 0§
PAREMETER
ToalXyanss* mvw 0w | - ] -
Total BTEX" kg o&r 2 | =

Piagis & of 25
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f— = . .f._ -

Voiatile Petroleum Hydrocarbons in Soll [ANA3YANAZ4/ANA10]

ANALYTICAL RESULTS

BHZ 4 5-4.8

NS

SE130614 RO

BH2 5.1-5.25 BHI 1.5-1.8 BHE 0.8-0.7

=] SeHi e el

PARAMETER i SET05 1L 008 SETARTA L0 SE130674.008 1 SEL08TA D) T
Benzane (FO) makg o <01 @1 =il1 <01 | <01 | <01
TRH C6-CH ;Mg 2 =20 <20 =20 <20 | E 20
TRH C8.C10 mghg 250 <25 <25 <15 <25 <25 <25
TRH C8-C10 minus BTEX {F1) iy 250 25 <25 <25 <25 | «2§ 25

BHE §.2-0.

YA

BHS2.0.23

BHR 07230 BHAD 1.55:0 65 Ouplicare D3

A il JUIL

14 i i T] I L P

PARAMETER YINE4 0 EELIDRERIS FEAINGAAD R BETHOVLOLT FE1001A02 T

Banzane (FO) maky [ 01 =01 <01 | 1 ] <01 <01

TRH C6-Ca makg 20 <20 <20 <20 <20 <20 <

TRH C6-C10 kg 250 <25 <5 <5 <5 | <35 <25

TRH €610 minus BTEX 1) " makg 20 <25 <i% <% <5 | <25 O as
A Page 5ol 25
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_ ANALYTICAL RESULTS SE130614 RO
—— - #._._.

TRH (Total Recoverabla Hydracabons) in Soil [AN403)

BHZ 4.5-4.8 GH2 5,1:525 BHE 0.1-0.4 BEHE 0.6-0.7

(hi= ¥ ML e T X
PARAMETER i HETI08E G0 SEIZ06 €G0S BE1A06T4 006 AEi30§14 000 SE1SUETE 00
TRH C10-C1e g 2 =20 <20 <2 <20 <20 <20
T&;;:\S-ms mafkg 450 =45 100 ] <45 _«s <45
TRH C20.C36 mag 450 <45 14 <45 <45 <5 45
TRH C37-C40 gy 100 <100 <100 100 <100 | <100 <100
TRH >C10.C16 (F2) migiey %0 «25 «35 <25 <25 | «a5 25
TRH >C10.C16 (F2) minus iy 250 <26 35 <35 <25 <25 <5
TRH SC16-C34 (F) makg %0 <20 180 <50 < <80 <
TRH SC34-C40 (F4) mygha 520 <130 | <120 <120 <120 <120 120
TRH C10-C36 Tot mgkg 10 <110 | 190 <10 <ng <110 I 110
TRH C10-C40 Total maiky 210 <210 | <210 | <10 <21a | <210 210

BHE295-2.69 M0 02305 BHY0 455065

i AR oy 13, Lrei])

PARAMETER i L o r HET0814057 SETI0RIG0NE SE1 0% - GETI0ETA DI

TRHC10-C14 miykg 20 <20 <20 <0 <an | <2t <20
TRHC15-C28 gy #50 o5 e <45 1 o | 45 | <45
TaHcancs make 50 s [ s pre s [ a5 ! e
TRH Ca7.-C40 gk 100 [ <100 | <100 ' <100 <100 <to0 ' <100
TAH>CI0.016 142} kg 20 <5 | <5 | <28 [ <@ 1 5 | <8
TRHSCAGC16 (£2) miaus —— 50 | <25 <25 | pre [ 8 5 | <28
TRH>GIG-C4 (F) maikg 0 <0 I <60 r <00 | prey | e I e 1
| TRH>C38.020 (Fa) " mgk | %20 | <am | am am | em | am | e |
| TRHCI0C®HTow e w0 | e | e | am | aw | aw ‘:'_ “aw
TRH C10-C40 Toial kg 210 <0 | <210 < <210 | 210 [ <210
Page 4 of 25
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PAH (Polynudlear Aromatic Hydrocarbons) In Sall [AN420]

ANALYTICAL RESULTS

BH115182

BH1 315-3.28

SE130614 RO

PARAMETER AE 130614004
mkg
mgkg
1-methyinaphthalsn g 010 <01 <01 «11 <01 -« i
Acenaghtdona mgiig 810 Bt 01 “01 <01 | 02 <04
Aconaghthore migieg 0.10 .t <01 .1 @1 | 0.4 @t
Flusrona gy 0.10 < «t <1 <04 1 0.4
Phananthroene Mgk _n,-m <1 <01 =1 <1 08 <01
Anthiracena mghg 010 <01 0.1 =01 <01 02 <0.1
Flugtarthene makg 010 <01 05 0.1 <1 | 24 @1
Pyrene mafky o | <0.1 05 <21 <01 | 31 ot
| Boszofalantieasene - mang e | <04 03 B oAt T e ]
Ghrysene maikg o | <0t 03 . <@ 1.1 <01
_w;;ww;nha;w mnsg- o l ) @t - 0,5 T i <04 N u- <01
Barzo{Kifucraneny mghg o | et 03 <0 <01 I 08 T <01 |
Burzolb&aKHusranihene T e vz | 2 o7 <2 <z | 28 [ <02
mag oo | Py 04 - <01 | 18 <01
Indenal1,2 3-cd)pyrene mgka b0 i' <t 0.4 i <01 | 13 <t
T T = * ) T S
Benzofghliparylena mgig LAk i <0.t 04 <01 ] <0.1 : 12 : <04 -
Carcinogeaic PAHs (a4 BaP TEQ] TEQ (mghg) 020 @z 08 @2 @2 23 D2
Carcinogeric PAHS (s BaP TEQ) TEO(mgAg) 030 @2 o7 @3 T <3 23 [ 03
Carsnogeric PV (s BP TEQ] TEawghy ’°3°7_]l__j~§-7 e [ w2 [ a2 [ g | ez |
Tatal PAH maika om0 | s a7 <A <08 18 i

EH4 0.5

BHI D104 BHS 0407

BHe 0807

CARAMETER SR10E1 S 0% SENGR1AN0 5E11:ﬂ‘|lnl' SF10GIAD2
2-methyginaphthalene mkg o1 <0t <t <1 <t | <01 | <1
t-methyhaphthatens maikg 0.0 <01 <0t 1 0.1 <01 <01
Acenaphitiene maha o1 it <01 <04 ‘ <01 <01 | 0.1
Acenaghihane pe—— o | ar Y ETE i @ | w1 | 01
Fluomos mag o | <01 <01 w01 T <« ™ w1 a <01 N
Phenanthrens T mokg X1 <t 0.4 05 0.3 | <0 01
Anthracens mgikg o “0t 04 04 <04 | <61 0.t
Flusranthens " mgha O | <04 | 1w 58 | o5 T T T s i
Pyrens oty o0 | 12 12 | 04 | 02 | <01
Beran(aanivacsn T o o010 <0 08 05 02 | e [ <01
[ mky v 1 08 05 02 I e [ @1
Benzo{b&jfuomnthans mygkg (31 <01 07 o8 02 | <01 01
Benzo|kflucranthens mykg o.10 <1 03 03 o1 <01 «01
Benzo(b&j8kifiuoranthene makg 020 02 1.0 09 03 | <0z <02
Benzofalpyrens kg 010 0.1 07 06 02 | 0.1 1
hdumf].i%m kg (2 <01 06 05 oi-. | e T
Dibenzofalhlanthracens miglhg 010 <01 01 w0 @1 . <01 <01
Bonzojghijperylene gy 0.10 0t 05 04 | o1 | <01 <0t
Carcinogenic PAYs (as BsP TEQ) TEQ (mghg) 020 0z 0.8 o7 02 <0z @2
Carcinogenic PAMs (33 BaP TEQ) TEQ (mghg) 030 “03 10 08 03 0% | @3
Carcnogenic PAH: (s BaP TEQ) TEQ (mgfhg) 020 <02 10 08 0.3 | <2 | <02
Total PAH o kg 08D <018 68 8.4 24 | <08 .. <08
261264 P Dol 25
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SGS

ANALYTICAL RESULTS

PAH (Polynuclear Aromatic Hydrocarbons) In Soll [AN420] (continusd)

BH7 015045

BHT 1.4:1.7

BHE0,2-0.4

SE130614 RO

BHE2.55-2.05

PARAMETER UG SETIgRIS 013
mgfkg o1 «0.1 | =01 <1 =01 | <01 <t
PR————. kg o 01 @t | i1 <01 | <01 0.1
- methyinaphthalsns mgg 010 <01 | <01 11 <01 04 i
Aconaphihvdena mging 010 <1 <01 “11 <01 | <01 <0t
Acgnaghtirane migieg 010 <1 | <l <01 <0 | 0.4 <0t
Flusrone Py 0.10 e <04 <@ <04 | 0.4 <0.1
Phananthrons mgikg _IMD 01 | <01 /K] <1 0.2 =01
Anthiracens mpkg (8] <1 Lk ) <01 <01 =01 0.1
Flugraniinens mgikg o1 <01 1 <01 <01 | o7 01
Pyrane mafkg o | <0.1 <01 <21 <01 | 08 0.t
Borzoleianthracens makg oo | 0.1 | <ot o1 <t 04 e
| Crrysene " makg oo i’—ea,t—i T @i | s T os — @t
Berao(bfiucrarthace moMa 010 l @t | <1 | < <0 05 | <04
Berzofkifuoranians mgkg e | <t % | <01 0.1 03 I <01 1
Burzolbakucranthene T o oz | 92 02 <02 0z 08 [ <02
Buncolajyrene meg oo | <t <01 <01 01 I 05 <01
Indeno(1,2.3-cd)pyrene mgka b0 L <t <04 T <01 1 Py <0t
Dibanso{abhjantheacene ko 010 <. 1 04 g I i1 ' 01 T 01 i
Bonzsighlperdens oy 010 0.t I 1 a4 <01 | 04 I <.t
Carcinogenic PAHS (a3 BaP TEQ) TEQmerg 020 w3 I 2 [ @2 T 2 [ o7 [ 02 i
Carcinogeric PAHS (s BaP TEQ] TEO(mpA@) 0% | @3 | w3 @3 T <3 | o8 | <03
Carsnogerc PV (s BP TEQ] Teowmer  om | w2 | w2 @ | w2 [ er | w2 |
Tatal PAH maikg [ s <R <A <8 48 e
Al RTINS TR
PARAMETER SEA064 0IR 30614030 SR130E1£ 021
2-metnylnaphthalene magikg 010 <01 | <0 <01
-methyhaphthatens myig 210 . 0t 01
s m o | e | s | en |
Acenaphitnne mgg 010 <01 <01 | <01
Fluorens m; o | Y :_ <i.1 T e Bl
Plisnanthrens _mgmq o <0t | iy l 02
Anthracens mglkg (181 <0t <0t «0.1
Fluoranthene " mgka oM | <ot T <t T _ni =,
Pyens mpig o | 01 | <01 [ 03
éma)mw;um i mpkg 010 <t [ =it 01
Chiysens gy o0 < | 01 | 01
Benzo(b&]fuarmathans madkg [-31:] <0t ot | 01
Benzokjflucranthene migkg (313 <01 | ] =01
BenzoibjSkiuoranthens maikg 020 <02 | 03 0.2
Benzoaipyrens mghg 010 e | a1 | <1
hdumf].i%m m.n (503 <01 @1 ] <01
Dibenzofathjanthracene mighg 010 0.1 | 1 | <04
Bonzo(ghijperyiens mglkg (3113 0t | <01 | =01
Carcinogenic PAHs {zs BsP TEQ) TEQ (mghgt 020 <02 | <02 | <tz
Carcinegenic PAMs (rs B2P TEQ) TEQ(mghg) 030 <03 3 | 03
Carcinogenic PAH (35 BsP TEQ) TEQ fmatg) 020 <02 032 “@2
Total PAM mglkg .80 <08 | <08 | 18
Page & of 25
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T—-.

OC Posticides In Soll JANAOO/ANA20]

ANALYTICAL RESULTS SE130614 RO

BRI1512 2 06, BEH2 0.5-0.8
SN,

PARAMETER AEid0§14004
Hoptachior opoxita mighg 010 <01 <01 < <1 <04 «01
04-DDE kg o <01 1 01 <1 | <01 01
Alpha Endosuifan makg ozn <02 <0z | 0z @z | @z 02
Gamma Chiordane maky 610 <t | <t 01 <t 01 01
| Alpha Criordane T w0 | e | «ws | ar | @t | w1 | 1|
war+-Norchior mexg 010 | <bd e | @1 | <01 T e Y
p.p-O0E mghg ow | <t 1 <01 «m.‘ I =01 I <01 1
Dietein g 0.050 005 ! <006 <008 <005 | .05 [ <05
Endrin malkg oz | <02 02 a2 2 | <02 w0z
o-D0D mgikg 010 .1 <0 a1 <01 1 <1 @
ap-00T kg 010 <ot [ <04 af I <1 [ <01 1§ 1 i
Bata Endostifen mghg 020 w02 I 2 I @2 <02 | e Y
po-0DD mgikg 010 Y | 1 | a1 @1 I <01 [ <01 i
looonT T mgw o0 | @1 | <a | @1 | <01 w1 | <01
Endonstan asohate _mw oo | e | w1 ] e [ et [ a1 | en ]
Endrin Aidetyde gy oo at a1 a1 <01 | <01 01
;W N gy 01 qu » @t : . a1 -: e ; ) <01 0.1 1
Endrin Katina mghtg [(R1i] =01 | 1 | =01 ] =01 | =01 | <01
isodtin mana w0 <01 I <01 _ =1 _ i | <01 L 01
Mirex maikg o1 < | <01 <t < | <01 .1
Fage T of 25
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SGS

OC Pesticides In Soll [AN40O/ANA20] (continued)

ANALYTICAL RESULTS

BH3 G681

BHI 1.5-1.6

BHAa 0315

BHE .10

SE130614 RO

BHE0EHT

PARAMETER SE1308 14 008 AEisGT4 0D
mafkg
mafkg
Lindans mag o0 <1 | <01 <01 <1 .1
Hoptachor mafig oo 1 01 1 <1 0.1
Adrin mala 010 .1 | 1 <01 BT .1
Blota BHC kg A1) <0y ELR] R <01 0.1
Dolta BHC makg 010 <ot | <0 01 <1 01
Hoptachior opoxita mighg 010 <01 <01 < <01 <01
0p-DDE makg o <01 1 0.1 <1 et
Alpha Endesuifan maky 020 <02 <02 ! <2 <02 <02
Gamma Chiordane makg 610 <t | «0t 01 <t 1
| Alpha Griordane make oA | <1 | <0t T as | < — | w1 |
Wrans-Nenachior maka 010 | <8t [ <01 I @1 | <04 - Y
p.p-O0E mEkg (11 |- <1 <t <09 en:1 I <01 1
Dietedrin mghg 050 0,05 | <005 <108 <005 [ €005
Endrin mihg oz | <02 02 a2 2 w0z
3-000 maikg 10 <t o4 i <1 w1
0p-00T kg 010 @t 1 <04 af I <1 1§ 01 i
Bt Endosul'an oy 020 w02 I 2 | @2 02 [ 0.2
pp-00D ingikg 010 1 | r | oy 01 I Q.1 i
poobT " mgxe 0w | @t | <1 | w1 | <01 1| <04
Endondtan st mpg o0 [ e | w1 ] et [ | e ]
Endrin Aidetyde kg oo at a1 a1 <01 <01
[r— o o1 @t a1 <1 i ey i <01 )
Endrin Katana maka o <@t | apt [ “1 ' 1 <01
sadrin maka o0 .1 <0y =1 <1 01
Mirex maixg o1 <t il <01 <t [ < ] @1
Foge & of 25
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SGS

OC Pesticides In Soll [AN40O/ANA20] (continued)

PARSMETER

ANALYTICAL RESULTS

BHT 0.15-0.45

SETI0808 013

BHT 1.4:1.7

BHE0,2-0.4

SE130614 RO

Hexachiorobenzane (HCB} mgkg [ X0 <0t <11 <011 <01 <01
Algha BHG m@;; o 0. <01 -_iu <1 <01 <03
Lindane mahg 0.10 <01 | <01 0 <01 0.1
Hoptachior gy 010 it <01 <1 <01 <0.1
Aidrin g 0.10 <0t | <01 <01 <01 <01
Blota BHC kg A1) <0y ELR] R <01 .1
Dalta BHC mgkg o a0t | <01 <01 <1 <01
Hoptachior opoxids ik 010 <01 L] 21 <01 <01
0p-DDE makg 010 <01 @1 1 <01 <01
Alpha Endesuifan maky 020 <02 <02 ! <2 <02 <02
Gamma Chiordane mgkg 010 <0.4 | «0t a1 <01 01
| Alpha Griordane maka oA | <1 | w1 | @ | — | w1 |
rans-Nemachior mova 0w | <ed | w1 | @i | <0 o Y
p.p-D0E mkg [R]:] I- <t <01 <01 «m:! [ <01 1
Dietedrin mghg 050 0,05 | <005 <108 <005 [ €005
Endrin makg oz | <02 <02 <0 02 <02
o-000 miikg 010 <01 <¢A <04 <01 <04
0p-00T kg 0.10 @t 1 <04 af I 1 1§ 01 i
Bt Endosul'an oy 020 w02 I 2 | @2 02 [ 0.2
po-OnD milkg 010 <t | 4 | <4 <01 I <01 i
poODT "m0t | @t | w1 | @1 | <0t 1| <01
Endonstan ot mpg oo [ o | er [ et L | e ]
Endrin Aidelyde maikg 010 <ot a1 1 <01 <1
[P—— po— 0o <1 @t | . i pren i <01 )
Enfrn Katana mﬁg (R m.{ | 1 [ <1 ' <01 <01
Isodrin mgta 010 <01 <01 w0 <01 <01
Mirex makg 0.0 <01 il <01 «f1 [ <t ] <01
Pags ol 23
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SGS

OC Posticides In Sofl JANAQO/AN420] (continued)

ANALYTICAL RESULTS

BH19 ¢.25-0.5 BHID 0550 85
il

Duplisata D2

T

PARAMETER SETI0RE 01 ageison
mafkg
mafkg
mghg
gy .
Adrin mala 010 Y | <01 0
Bota BHC . 010 < <0t <1
Dolta BHC makg 010 Y ) 1
Hoptachior opoxita mighg 010 <01 <01 <
0p-DDE kg o <01 <01 1
Alpha Endesuifan maky 020 <02 | <02 ! <12
Gamma Chiordane maskg 610 <t | <01 o1
| Alpha Griordane maka oA | YR ET [ 1
[e—— mao 0w | YR <01 01
p.p-D0E mghg ow | <t [ LR <01
Dieteln mghg o050 | 0,05 <0.05 <008
Endrin g oz | <02 <02 <0z
o000 kg b1 i <t <01 i
0p-00T kg oo | ot 1 <04 ey
Bt Entosulfan mghg 020 w02 I 2 I @2
po-D0D ingikg 010 <t <01 | <04
ppDT T mgkg | 010 w1 @ | e
Endosditan sulphito makg 010 Y I 01 a1
Endrn Aidebyde makg 010 @t | @1 | a1
;mrmyw N -:vm (R " qx{ | @t ; oy
Endrin Katana maikg i <01 | <1 “1
Isodrin mi oo | <01 | <01 0.1
Mirex maixg o1 <t <01 <t
2EaG14

SE130614 RO

Fage 1 ul2s
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PCBs In Soll [ANADO/ANA20]

f‘"”

ANALYTICAL RESULTS

BHZ 6502

BHZ 4.5-4.8

GHZ 5.9-525

BHI 1.5-18

SE130614 RO

BHE 0.7-0.4

BHE 0.8-0.7

Lo

PARAMETER SE1XmIA D"
Arochior 1016 g oz “2 | <02 <2 <02 02 <02
| Arochior 1221 makg 020 02 | 02 <2 <0z w0z <2
Aochior 1232 mag 020 “i2 | <02 a2 <02 -2 <02
Asgchior 1242 maging 520 <2 | <02 2 <02 2 <02
Arochior 1248 maleg 020 2 | <02 0z 2 «02 <02
Arochior 1254 kg 0.20 0.2 =02 )2 <02 =02 0.2
Arcehlor 1260 makg 020 2 | 02 @2 @2 @2 @2
sechlor 1282 mighg 020 02 | 3 w2 <2 @2 02
Arsehlor 1288 makg 020 <02 02 <2 <02 <02 2
Total PCBS {Arochions) makg 13 =1 | wf <{ =i <1 <1

BHY 0:2-0.5

SETLR14076

BHE 2 95-2.65

EHI0 02305

SETJ0AM DT SE1I0ETA03
Amchlar 1016 miglg 020 <02 «0:2 0z <02 <02 <02
Arochlar 1221 mgikg 020 <02 0.2 b2 0.2 <02 “02
Arcehlor 1232 magikg 020 <02 0.2 02 0.2 «02 | <03
Arochlor 1242 malkg .3 <2 =02 <03 <02 =032 <02
mlkg [ <02 <02 0.z <2 <02 <tz
mifkg a2 <02 02 <02 02 <032 02
migthg 620 <b2 | 032 @z <02 <02 <02
i s S o | IO | || . e S| —_ _ _
maikg 620 <02 <02 <02 <02 <0 <02
mglkg o | 0.2 «032 2 <03 <0 <02
Total PCBs {Anochiors) mgikg 10 <t . =f <1 =t <1 <3
268614 Fage 110l 25
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6 December 2022

_f._-,

Total Phenollcs in Soll [ANZ8S]

PARAMETER
Total Phancts

ANALYTICAL RESULTS

BH2 0.5-08 BHZ 4.5-4.8 BHZ5.1.525

e FHBETI S

SETI0%18 00s SE306 18008 SE1AURT4A 006

08 ] o4 | <01

SE130614 RO

BHE 0704 BEHE 0.6-0.7

i)

SEIZETENG

03 | 02

PARARETER
Tatal Phencis

BHEG.2-0.5 BHS 2423 BHE 254-2.08

BH14 0.58:0.65 Duplisite 07

=01 o1

267842614

Pagu 12 of 25
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ANALYTICAL RESULTS

§—_— . - f.__.

Totsl Cyanide in soll by Discrete Analyser (Aquakem) [ANOT7/AN287]

BHZ2 0.5-08
sl

PARAMETER SETI0%18 00%

BH2 4.5-4.8

RTINS

SE 30616 008

BHZ 5.1.525

TemrEna

SEVI0RTA D06

BHY 1.5-1.8

SE130614 RO

BHE 0704

i)

SE1EETENG

BHE §.6-0.7

EHEG.2-0.5
=0l

Tk
PARAMETER
Tatal Cyande gl 010 =01

BHS 2.8:2.3

BHE 255-2.08

]
REI14018
=01

BH14 0.55-0.65

Duplieats 07

267842614

Pagu 130l 25
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_ ANALYTICAL RESULTS SE130614 RO
—. F—

pH In gall (1:5) [AN101]
BHZS. 1525

BH11.518 BH1315-325 BAR2 8-0.15

HE| 20, =)

¥ A e

BEIAGE 1R 00F SETA08TA 002 SEIS0ETA D05 SE1 6T RUNG

PARANMETER
BH pH Unis - 43 59 | 5.3 58 8.0 | 78

BH31.6-1.5 BHY 1015 BHS 0,104 BH50.6-0.7

i STl G

HE) 30K 611

59 48

SF 1304 18,008

PARAETER :
pH P Units < 3 &1 7.0 75 60

BHT 1817 BHE0.2-0.4 EHR 0205 8HB20-2.3

a1} oL

il M g ARURDIA

PARAMETER EEVIDGIA DY SE120014016 SETIOEVLaYT GEA00TA DT

BHIG 0.55-6.68 Duplicate D2

30514020

PARAMETER

267842614 Page 140l 25
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ANALYTICAL RESULTS SE130614 RO

Exchangeable Cations and Cation Exchange Capacity (CEC/ESP/SAR) JAN122)

BR11S512 BH2Z 0-8.15

BH1 3.15-2:28

BHZS 1525

Frmreng

PARAMETER HETA08T4 00

Exchangetia Sathary; e e R 200 LI o S . _r00
Exchangeable Sudum, Na mey100g 0810 0.88 049 0.10 0.16 | 1.7 31
Exghangeable Sedium Percentagn™ % 010 13.3 | 65 14 1.6 6.9 227
Exchangeable Potassium, K maig 20 o3 | 100 220 120 | 110 280
Exchangaable Potassium, K o100 0.619 024 026 0.56 030 | 028 0.70

| xchangastlo Patasivm “ ( a8 a4 59 30 8l 52
Exchangaable Calclum, Ca mgg 20 570 1000 1200 1400 3800 1000
Exchangeable Calchurn, Ca s Dl 0.010 28 52 8.2 74 19 5.0
Exchangeable Calcium Percentsgs” % 010 427 13 851 724 742 73

| Excnanguable Miagresium, M mafig W 330 190 320 280 550 570

| Excigathle Mepnedur. Mg e, 0020 27 15 2T 28 | 48 1 s |
Exchangesbls Wagnesiam % b 05 | 208 | zwe | mo 178 48
Cation Exchange Capatity meg10g O o2 67 75 8.5 9.8 F-3 13

BH21. 518

B4 g-nas

sHspi0 4 SH50.6-0.7 BHE 0 &9.F

i Bestinie 1A TRSIY

PARAMETER BESIDE N0 SClng 4 ond SC120614 010 SEYanR1ani SEN20H14. 013
Exchangeable Sodtum, Na maka 20 33 | 2 31 | 48 2 | 63
Exchangaable Socsum, Na meaf0ty 0010 0.14 | 0.41 014 | 0.21 010 0.27
Brhironsiia Sootin sl % 610 20 | 10 | 08 | 18 14 47 ]
| Cutongastia Pl __mha S8 | 130 b e s 1 ——
Exchangesti Patzssu, K matong 000 | o 019 024 oM | o o
Exchangeable Potassim % (A1) 42 | 18 1.3 |8 az | 28 20
Exchangestie Calcim. Ca Mg 20 1100 | 2000 3300 1700 1200 530
Fxchangeable Calum. Ca meq 100y 0w | 55 | 10 1 18 88 59 ! 27
Excnangeable Calcium Perertage % ot | 758 | 85 %04 791 | 851 R 452
Exchangeable Magnesium, Mg iy 29 160 160 1m0 210 ] " ! 350
| Exchangeaie tagnesium, Mg me10g 0020 13 13 14 17 ! 075 28
Exchangeatie Magnesium % ow | qs2 | 08 78 1538 | 108 R
Cation Exchange Capacity meql100g 0620 | 73 12 18 " | 69 59

SEANBTA R

PARAMEVER SE1I00TA01T SE 150614074
Exchangeable Sodium, Na mgiig 20 178 180 300 170 | 180 140
Exchangeable Sodium. Na meqi100g 0.010 073 0.80 i3 074 078 0.59

Bt Py w5 102 as 49 "2 30
Exchangeable Potassium, K may 20 58 88 97 160 w0 a5
Exthangeabie Potassium, K 100 0010 0.14 023 025 041 025 022
Exchimgeable Potassium % 00 18 29 or 27 48 14
Exchangeabie Caldum, Ca maikg 20 1100 820 5800 2400 320 1700

| Puctarpts tadon 4 i, B L B &y | 72| s =
Exchangeabie Calcium Porcentage % .40 B4.0 528 3.0 791 292 56.2
Exchiangeabie Magnesium. Mg iy 0 280 330 510 250 350 T00
Exchangeable Magnesiim, Mg meqf100g G020 23 27 42 20 29 &8
Exchungeable Magnesium % 010 261 344 125 133 | 518 304
Cation Exchiange Capacily meg/10dg 0.020 e 78 34 15 55 15

Pege 10l 25
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_ ANALYTICAL RESULTS SE130614 RO
— - T_.‘.

Exchangeable Cations and Cation Exchange Capacity (CEC/ESP/SAR) JAN122] (continuad)

| BHI0O.S5-0.65

PARAMETER
Exenangaable Sodum, Na mfkg 24 96
Exchrangeatie Sodum, Na meatoly 0010 042
Exchangeable Sodium Percentags™ % 010 89
Exchangeable Potassium, K mgghg 20 74
Exchangeable Patassium, K masg/100g 0.610 0.19
Exchargoable Patagsiym % DJ_D 341
?m;pnnm Calelum, Ca kg BET 540
Exchangaably Calcium, Ca megiDig 0.010 27
Exchangeable Calcium Pefcentage” % 010 447
Exchangaable Magnesium, Mg mafkg 20 40
?ld‘mwbh Nagnesium, bg megH00g D.D_N_ 27
| Exchangestis Magnosm - % o1 | 488
.cnhm.Emhanga Cu;;wr.ﬂy - - m_eano; " oemm | _5_1 o
2612614 Fage ol 25
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TOC In Soll [AN188]

PARKMETER

ANALYTICAL RESULTS

BH11.518

BH1 315325

eI

=1L

SE130616 007

BR23-0.15

femrrng

SE1I0RTA 003

EH2 0.5-0.8

R,

SE130614.008

SE130614 RO

BHZ 5. 1-525

SE1E0ETE D05

PARAMETER
Tatal Grganic Carbon

Howiw

SEVI0814 00T

16

BH3 1.6:1.8

=00

15

BH4 D015

BHE D104

EH506-07

yaan
BE120K14011 BE1IGOIA 12

0.62 0.14

PARAMETER

BHT 0.15-0.45

SEYINE14 01D

BHT 1.81.7

EHS 0.2-0.5

1ty
EERIGTLONG
0.38

B9 20-2.3

AT
SE1J9618.01T

13

BHE 255265 BH100.2304

SEVI0E0N SE130014.0%%

Tatal Organic Carbon Tl 0.050 0.46 { 0.23

BH1G 045,68
L

1
SEV MG (20

PARAMETER

Tatal Orgarsc Carbon il 0050 018

267842614 Page 170l 25
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Sﬁs ANALYTICAL RESULTS SE130614 RO

Total Recoverable Metals in Soll by ICPOES from EPA 200.8 Digest JANO4O/AN320]

BHI1518 BH1315-325 BH2 015 EH2 0.5-0.8 BHZAS-48 EHZ 5.1-525

1 EETd

PARAMETER i a3 BETA06T4 DU SEi{306T4004

Arsenic, As e I 3.9 T | ] -3 4 . 30 10
Cadmium, G4 gy 030 04 | 0.3 | <03 03 0.8 0.3
Chrmiym, Cr g 030 18 14 21 12 52 18
Copper, CGu mgieg 050 67 | 41 17 15 | 130 85
Load, Ph il 18 18 18 28 20 120 22
Nickol, i mgxg 0% 15 | 31 52 45 83 10
Zine. Zn makg 050 7.7 | 1 84 38 260 19

BHERED T BHG6 0607

CIRETATE SE1I0814.012

BHT 1417 BHE0.2-0.4 BHE 0,205

el S0 SIML ML F

§ IR 4 (TS LIivi o 1 hRH (Lt

PARAMETER £ BETAMI4 014 ZETINRTAOIS SE1I04T4 NG SR 1K f117 SEI3061, 14

PARAMETER

Fage & ol 25
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SGS

Mercury In Soll [AN312]

FARAMETER

o010

ANALYTICAL RESULTS

BR23-0.15

BH11518 BH1315-325

3 e
SE 130818 001 AEVI0ETA DD

0.02 ] 0.02 | 0.02

EH2 0.5-0.8

RO

0.01

SE130614 RO

BHZS.1-525

SE130ETE DA

PARARETER

BH3 6001 BHA 00,15

BF 130414008

BHE D104

EH506-07

g b

LA EUTAT YRR BEIIONIA G132

PARAMETER
Mereury

ooto

BHT 1.8-1.7

EHR 0205

SE120014016

BHB20-2.3 BHR 2.55-2.84

oo

SE!1001A.0%0

PARAMETER

BHIG 0.59-0.6%

X0 14,020

0.01 <00t | 0.08

267842614

Page 190l 25
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P, ' —

Flona Idantification In soll [ANGOZ]

ANALYTICAL RESULTS SE130614 RO

BHIA5-18 BHZ 8-5.15 BHZ 0.5-0.8 EH2 4.54.8 EHI 1518

i HE|

AT T -
PARAMETER SE 130818 001 SETIN 1R 00T
Asbasios Detacted Ko wnit - Ne Ne No No Na No
Estiated Fitwes Sowiw 0.010 <001 | <10t <6.01 <Gt | <01 <t

PARARETER 1
Asbesios Detacted Ne unt - Na Mo iy No No

- i ’ $ - : - + §
Eshmated Fibras Sl o010 | =0 =000 =00t <0.01 | =001 =04t

BHS 20-23 BH1N 02305

0L Bl

AT VRO

PARAMETER SETINETA0TT SET30614.01%
Anbestos Detacled N wnit - Mo { MNe
Estimatad Fibres Bwhe 0.010 =0.01 <001

267842614

Fage 20001 25
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SGS

Moisture Content [ANO02]

FARAMETER
T Mosstura

050

ANALYTICAL RESULTS

BH11518

BH1315-325

SE 130618007

BR20-0.15

Temreng

SETI0814 003

EH2 0.5-0.8

R,

SE130614008

SE130614 RO

SE1S06TE 005

BHZ 5. 1-5235

PARARETER

BHE D104

BRS0.607

PARAMETER
% Motsture

D50

SETI0A4013

BHT 1.8.1.7

EHE0.2-0.4

BMO 9205

SO

At
SE120014016

BHR2.0-23
el

SETI0E AT

BHR 2.55-2.84

auIL

ARUTOAA
GE100%A 000

18

PARAMETER

BH1D 625

SEVE A

BHIG 0.59-0.6%

SET0614.020

Buplicate B2
BOIL

Pl

EELI0614.021

2672614
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ANALYTICAL RESULTS SE130614 RO
t. —

Metsis In Water (Dissolved) by ICPOES [ANS20/AN321]

Rinaate B3
WATER

frgrming ety i

SEISONTE BTN

PARAMETER ¥ k! t] SE{30674027

Arsanic, As mgiL 0.020 <002 | «0.02 «0.02 <0.02 | <0.02
-cusToum_. cd mgiL 0.0010 e <0001 <0001 | <G.001 <0001 | <0.001 N
Chrmiym, Cr mgit 0.0050 <0.00% <0.005 <0005 <0005 <0.005
Copper, Gu mgil 0.0050 <0005 | <0005 <0.008 «0.005 | =005
Load, P mall 0.6 002 <002 <002 <042 “0.02
Hickal, Ni mal 0,0050 «0.005 <0.005 | <0005 <0.005 | <4005
Zine. Zn T mot oo <001 <0 <004 00 | o0
26264 Fage 22 af 25
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Sﬁs ANALYTICAL RESULTS SE130614 RO
f—ee .f.-.—.

Mercury (dissohved) In Water [AN311/AN312]
Rinaatz R1 Rinsate B2 Ringats B3 Ritwsate f4 Rinsate RS
WhtEN NAVEA WAES

e s VeapETa

SELI0E & 07

A T &
SETI0818 024 SEI0E1 8025

PARARETER ! :
mgiL 000010 | 0.0002 «0.0001 <0.0001

SE13061 4037 SEIN0ETE 0N
0.0001 01,0001
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' METHOD SUMMARY SE130614 RO
e BETHOD —0 —— —  METHODOLOGY SUNMMARY - —
ANOT2 The test is camied out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating
basin. After fully dry the ple is re-weighed. p such as sludge and sediment hawving high percentages of
moisture will take some time in a drying oven for compiete removal of water.
ANOZO Unpreserved water sample Is fitered through a 045um membrane fiter and acidified with nitric acid similar to
APHA3030B.
ANG4D A portion of sample Is digested with Nitric acid to decompose organic matter and Hydrochloric acid to complete the

digestion of metals and then filtered for analsysis by ASS or ICP as per USEPA Method 200.8,

ANOAD/ANT20 A portion of sample is digested with nitric acid to decompose organic matter and hydrochloric acid to compiete fhe
digestion of metals. The digest is then analysed by ICP OES with metals results reporled on the dred sample
basis. Based on USEPA method 200.8 and 6010C.

ANOTT Hydrogen cyanide is liberated from an acidified alkali soil extract by distillation and purging with air. The hydrogen
cyanide gas is then collected by passing it through a sodium hydroxide scrubbing solulion. The scrubbing solution
will then be analysed for cyanide by the appropriate method.

ANOS3 Orbital rolling for Organic poliutants are extracied from soil/sediment by transferring an appropriate mass of
sample to a clear soil jar and extracting with 1:1 Dichloromethane/Acetone. Orbital Roiling method is intended for
the extraction of semi-volatile organic compounds from sofl/sediment samples, and is based somewhal on USEPA
method 3570 (Micro Organic exiraction and sample preparation). Method 3700.

AN pH in  Soil Sludge Sediment and Water. pH is measured electrometrically using & combination electrode (glass
plus reference electrode) and is calibrated agaeinst 3 buffers purchased commerciafly. For soils, an extract with
water (or 0.01M CaCl2) is made at a ratio of 1:5and the pH determined and reported on the extract. Reference
APHA 4500-H+,

AN1ZZ Exchangeable Cations, CEC and ESP: Soil sample is extracted In 1M Ammonium Acetate at pH=7 (or 1M
Ammonium Chloride at pH=T) with cations (Na. K. Ca & Mg) then delermined by ICP OES/ACP MS and repoded
as Exchangeable Cations. For saline soils, these resulls can be comected for water soluble cations and reported
as Exchangeable cations in meq/100g or soil can be pretreated (aqueous ethanol/aqueocus glycercl) prior to
exiraction. Cation Exchange Capacity (CEC) is the sum of the exchangeable cations in meqg/100g,

AN13S The organic material in the scil sample is oxidised with chromic acid in the presence of excess sulphuric acid,
without extemal heat being applied. The excess dichromate ion Is determined by titration with standard ammonium
iron (I} sulphate solution and the amount of oxidised malerial is calculated from the gquantity of dichromate
reduced. Referenced to NEPM 105 and AS1289.1.1.1.

AN267 A buffered distilate or water sample is treated with chloramine barbituric acid reagents and the Intensity of the
colour developed is proportional to the cyanide cone ion by Aq DA,
ANZEY Analysis of Total Phenols in Soil Sediment and Water: Steam distillable phenols react with 4-aminoantipyrine at

pH 7.910.1in the presence of polassium ferricyanide fo form a coloured antipytine dye analysed by Discrete
Analyser. Reference APHA 5530 B/D.

ANIT1/ANIIZ Mercury by Cold Vapour AAS in Waters: Mercury ions are reduced by stannous chioride reagent in acidic solution
to elemental mercury. This mercury vapour is purged hy nitrogen into a cold cell in an atomic absorption
spectrometer or mercury analyser. Quantification is made by comparing absorbances to those of the calibration
standards. Reference APHA 3112/3500.

ANI1Z Mercury by Cold Vapour AAS in Soils: After digestion with nitre acid, hydrogen peroxide and hydrochiorc acld,
mercury lons are reduced by stannous chlonde reagent in acidic solution fo elemental mercury. This mercury
vapour is purged by nitrogen into a cold cell in an atomic absorption spectrometer or mercury analyser.
Quantification 15 made by comparing absorbances to those of the calibration standards.  Reference APHA
3112/3500

ANIPUIANIZA Metals by ICP-OES: Samples are preserved with 10% nitric acid for a wide range of metals and some non-metals.
This solution is measured by Inductively Coupled Plasma. Solutions are aspirated into an argon plasma al
B8000-10000K and emit characteristic energy or fight as a result of eleciron transitions through unique energy
levels, The emitted light is focused onto a diffraction grating where it is separated info components.

AN4TA OC and OP Pesticides by GC-ECD: The determination of organochiorine (OC) and organophosphorus (0P}
pesticides and polychlorinated biphenyls (PCBs) in soils, sludges and  groundwater, (Based on USEPA methods
3510, 3550, 8140 and 8080.)

ANADS Total Recoverable Hydrocarbons: Determination of Hydrocarbons by gas chromatography affer a  solvent
exfraction. Deteclion is by flame ionisation detector (FID) that produces an electronic signal in proportion fo the
combustible matter passing through it. Total Recoverable Hydrocarbons (TRH) are routinely reported as four
alkane groupings based on the carbon chain length of the compounds: C6-C8, C10-C14, C15-C28and C28-C36
and in recognition of the NEPM 1899 (2013), >C10-C16 (F2), >C16-C34 (F3) and >C34-C40 (F4). F2is reported
directly and also comrected by subtracting Naphthalene (from VOC method AN433) where available.

ANAZD (SVOCs) Including OC, OP, PCB, Herbicides, PAH, Phthalates and Specialed Phenols (etc) in soils, sediments
and walers are determined by GUMS/ECD technique following appropriate soivent exiraction process (Based on
USEPA 3500C and 8270D).

Fagy 24 ol 25
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METHOD SUMMARY SE130614 RO
T -
T ANAZIANAZE VOCs and C8-CYHydrocarbons by GC-MS PA&T: VOC's are volatie organic compounds. The sample is  °

presented to a gas chromatograph via a purge and trap (P&T) concenirator and autosampler and is detected with
a Mass Spectrometer (MSD).  Solid samples are initially exirscted with methanol whilst liquid samples are
processed directly. References: USEPA 50308, 8020A, 8260.

ANATHANATANAGTO VOCs and C8-C9/C6-C10 Hydrocarbons by GC-MS P&T: VOC's are volatle organic compounds. The sample is
presented 1o a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detecled with
a Mass Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are
pre directly. es: USEPA S030B, B020A, 8260.

ANGDZ Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM)
In conjunction with dispersion staining (DS). AS4964 provides the basis for this document Unequivocal
identification of the asbestos minerals present is made by obiaining sufficient diagnostic “clues’, which provide a
reasonable degree of cerainty, dispersion staining /s a mandatory ‘clue’ for posilive idenfification. If sufficient
‘clues’ are absent, then positive identification of asbestos is not possible. This procedure requires removal of
suspect fibres/bundles from tha sample which cannot be refurned.

~— FOOTHNOTES —

e Analysis not covered by the - Mot analysed. UOoM Unit of Measure.
scope of accreditation. NVL Not validated. LOR Limit of Reporting

o Indicative data, theoretical s Insufficient sample for analysis. 1 Ralsedflowered Limit of
holding time exceaded. LNR Sample listed, but not received. Reporting.

A Porformed by outside
laboratory.

Sampies analysed as recaived.
Solid samples expressed on a dry weight basis.

Some totals may nol appear o add up because the total is rounded after adding up the raw values.

The QC criteria are subject 1o internal review according to the SGS QAQC plan and may be provided on reques! ar allernatively can be found here:
http:iwww. sgs.com.au/~/media/LocaliAustralia/Documents/Technical % 20Documents/MP-AU-ENV-QU-022%200A%200C%20Plan. pdf

This document is issued, an the Client's behalf, by the Company under its General Ci of Service available on request and accessible at
htip:/fwww.5gs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Client's attention is drawn to the limitation of
liability, indemnification and jurisdiction issues defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only
and within the fimits of Client's instructions, if any. The Company's scle respensibility is lo ils Client and this documenl does nol exonerate parties to
a transaction from exercising all their rights and obligations under the transaction documents.

This report must not be reproduced, except in full,
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STATEMENT OF QA/QC SE130614 RO
— PERFORMANCE
— CLENT OETAILS _ —  LABORATORYDETALE —_—
Contact An Nguyen Manager Huong Crawford

Client Geotechnique L abaraiary £GS Alexandria Environmental

: P.O. Box B30 Address Unit 16, 33 Maddax St

NSW 2751 Alexandria NSW 2015

Telaphung 02 4722 2700 Talephone +61 2 8584 0400
Facsirrite 02 4722 6161 : Poiinm
Emall anguyen@gectech.com.au au.environmental sydney@sgs.com
Project 13188-2 - Concord SGS Refersnce SE130614 RO
Crder Number {Not specified) Repart Number 0000080000
Samplas 28 Date Reported 27 Aug 2014

COMMENTS

All the laboratory data for each envircnmental matrix was compared to SGS Environmental Services' stated
Data Quality Objectives (DQO). Comments arising from the comparison were made and are reported below.

The data relating to sampling was taken from the Chain of Custody document and was supplied by the Client.

This QA/QC Statement must be read in conjunction with the referenced Analylical Report.
The Statement and the Analytical Report must not be reproduced except in full.

All Data Quality Objectives were met with the exception of the following:

B e
P {0 o [1.:8] 21 itarns
Drplicaie 1 item
s &
+ SARMPLE SUBRMARY
Sample counts by matrix 21 Soils, 5 Waters Type of documentation recelved coc
Date documentation received 18/08/2014@02.31r Sampies received in good order Yes
Samples received without headspace Yes Sampie temperature upon receipt 4.5°C
Sample container provider SG8 Tumaround time requested Standard
Samples recewved in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method Ice Bricks Samples clearly labelled Yes
Complete documentation received Yes
Environmental Services Unit 16 33 Maddox St Alexandna NSW 2015 Australia ¢ +81 2 8584 0400  £+61 2 8504 0406 WWW.aU, Sg5.00m
PO Box 6432 Bourke Rd BC Aloxandria NSW 2015 Australia
Matmber of the SGS Group

Pane §of 25
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Exchangeabie Ceticns and Cesion Exchangs Capacity (CEC/ESPISAR)

HOLDING TIME SUMMARY SE130614 RO

_SGS |

SGS helding time criteria are drawn from cumenl regulations and are highly on sampla pr fion 85 sp in the BGS "Field Sﬂmplmg Gmds far
Containers and Holding Time" {ref: GU-{AUMENV.001). Soil samples guidelines are desived from NEPM “Schedule B(3) Guideline on Lab

Contaminated Soils”. Water sample guidelines are derived from "ASMNZS 5667.1: 1998 Water Quality - sampling part 1" and APHA “Standard Mnlhods fdf the Exafnmaﬁm
of Water and Wastewater” 21st edition 2005.

Extraclion and analysis hoiding time due dales listed are cafcufaled from the dale sampled, aithough hoiding times may be after y for some

anaiytes. The due dates are the suggested dates that sampies may be held before extraction or analysis and stil be considered valid.

Extraction and analysis dates are shown in Green when within suggesied critoria or Red with an apponded dagger symbol (f} when ouiside suggested crilena. |f the sampled
date is not supplied then compliance with criteria cannat be determined. Hf the received date Is after one or both due dates then holding time will fail by default

buihod, ME-(AUL[EMVJAN1Z2

Sampla Mame Sample Ne. f Sampled Recehvad Extraction Due Extracted Anolysis Due Aratysad
BH1 1.5-1.8 SE130614.001 LEOSZ800 OF Aug 2014 18 Aug 2014 04 Sep 2014 ¥ Aug 2014 04 Seg 2074 24 Ay 2014 |
BH1 3,15-3.25 SE130614.002 LEgE2800 o7 hug 2014 18 Aug 2014 D4 5ep 2014 22 Aug 2014 M Sep 2014 25hug e |
BH2 0-0.15 SE130614.003 LEOSZE00 11 Aug 2014 18 Aug 2014 0B Sap 2014 I3 Ay B4 08 Sep 2014 25 Aig 014 |
BH20.508 SE130614.004 11 Aug 2014 18 Aug 2014 08 Sop 2014 2 P 2014 08 Sap 2014 25 g 2004
BH24.548 SE130614.005 18 Aug 2014 LE L Bagiad 08 Sep 2019 - o1
LBH2 6:1-5:28 R LA iy e 08 e B4R D0 Sep2014 £ f L .
BH3 001 SE130814.007 LB082600 18 Aug 2014 09 Sep 2014 0 Sep 2014 25 hug 2014
BHR 1518 SE130614,008 LBOs2E00 12 m-g:zm 18 Aug 2014 09 Sop 2014 nu; ;um 09 Sap 2014 25 Apg 204 |
BH4 0-0.15 SE130614.009 LBOBZE00 12 Aug 2014 18 Aug 2014 08 Sup 2014 22 Aug 20148 0f Sep 2014 25Auga
BHS 0,104 SE130614.010 LEOR2600 13 Aug 2014 18 hug 2014 10 Sop 2014 28 Aug 2014 10 Sep 2014 Auga0ts |
_BH50607 SE130814.011 LB0G2500 13 Aug 2014 18 Aug 2014 10 Sep 2014 22 Aug 214 16 Sep 2014 WAugTOTE |
BHE 0.6-07 SE130614.092 LBUSZE00 13 Aug 2014 18 Aug 2014 10 Sop 2014 22 Aug 2014 10 Sep 2014 25 Aug 7014 !
BHT 015045 3E130814,013 LB0B2600 11 Aug 2014 18 Aug 2014 08 S0p 2014 22 Aug 1014 08 Sap 2014 Zhug a0ty |
BHT 1447 SE10614.014 LBOBZEND 11 Aug 2014 18 Augg 2014 08 Sop 2014 23 Aug 2014 08 Sep 2014 5 ALy 2074 |
|4A|q;yl4 18 Aug 2014 |_i_3q_)__2ﬂ|d 14
BHI2023 : 017 505250 14 Aug 2014 18 Aug 2014 11 Sep 2014 ; 11 5ep 2004 25 hg 20t _
BHI 255265 SE130814.018 LEBZ801 14 g 2014 18 Avg 2014 11Sep 2014 22 Aug 2014 11 Sep 2014 25 Aug 204
BH10 £.23-0.5 SE130614.019 LBDA2E01 12 Aug 2014 18 Aug 2014 08 Sep 2014 27 Aug 014 09 Seg 2014 2% Aug U4
BH10 0.55-0.65 SE130614.020 LEGEIE0 12 Aug 2014 18 Aug 2014 08 Sap 2014 22 Aug 2014 08 Sep 2014 25 Aug 704 !
Fora [dwnistioiion In acil Mo ME-(ALMENVIANGUZ

Sample Name

Sanmple Ne.

Sampled

Reneivet

Extraction Dee

Extragted

Arialysio Due

Andlytod

BH1 1518 SE130614.001 LB0G2740 07 Aug 2014 15 Aug 2014 07 Aug NS 21 Al 2014 07 Aug 2015 25 Aug 234

BHZ 8-0.15 SE130614.003 LBOR2740 11 Aug 2014 18 Aug 2014 11 Aug 2015 o1 Aug 20te 11 Aug 2015 25 Aug ?_0:44:
BHZO.508 SET130814.00% LBOG2740 11 Aug 2014 18 Aug 2014 11 Aug 2015 21 fug 2014 11 Aug 2015 25 Aug 2014
BH24548 SE130614.005 LB0§2T40 * 1 Aug 2014 18 Aug 2014 11 Mg 2015 21 Aug 2014 11 Aug 2015 25 Aug 2014 |
BH3 001 SE150614.007 LE02740 12 A 2014 18 Aug 2014 12 Auganis @ Auganta 12 Aug 2015 25 Aua 2014

BHI 1618 SE130614,008 LBOGATAD 12 Aug 2014 18 Aug 2014 13 Aug 2015 21 Aug 2014 12 Aug 2015 28 Aug 2904 |
Bi4 0-0.15 SE130614.009 LBOG2T40 12 Aug 2014 18 Aug 2014 12 Aug 2015 21 Aug 2014 12 Aug 2015 25 Aug 2014 i
BH50.1-04 SET0614.0M0 LBOG2T40 15 Aug 2014 18 Aug 2074 13 Aug 2015 1 Aug 2014 13 Aug 2015 75 Aagg W04

BHS 0607 SE130614.011 LBOBZT4Y _13.Aug 2014 18 hug 2014 13 Aug 2015 21 Aug 20148 13 Aug 2015 25 Aug 2074

BHT 0,15-0.85 SE130614,013 LBOBZ 740 11 Aug 2014 18 Aug 2004 11 Aug 2015 21 Aug 201 11 Aug 2015 25 hug 214

BHT 1417 SE130614.014 LBOGATA0 11 Aug 2014 18 Aug 2014 11 Aug 2015 21 Aug 2014 1 Aug 2015 25 hug &4
BH9G205 _SE130614.018 LEOG2T40 14 Aug 2014 18 Aug 2014 14 Aug 2015 3t Aug 201 14 Aug 2015

BHR 2023 SE130614.017 LEDEZT4Y 14 fug 2014 18 hug 2014 14 Aug 2015 21 Aug 2018 4 Aug 2015 |
BH100.23-0.5 SE130614.010 LBOB2740 12 Aug 2014 18 Aug 2014 12 Aug 2015 21 Aug 2014 12 Aug 2015 |
Marcury (dissohvea) in Weter btk ME-AUMENVIANI N YANS D
Sample Nane Sample No. Sarnplod Recafumt Extraation Due Extracted Analysis Dus Annlysed
Jnsotn ) SE120514.024 LBOGZTES L. £ g 2018 14 Sop 2014 22 Aug 2014 04 Sap.2014 JAaroganieJ
Rinsate 12 SE130614025  LBOs27S5 11 Aug 2014 18 Aug 2014 08 Sop 2014 72 Aug 2014 04 Sep 2014 2 A 2014
Rinsstw R3 SEALDE14 006 LBOGZTSS 12 Aug 2014 18 Aug 2014 08 Sep 2014 22 Aug 2014 0% Sep 2014 22 hug 2014
Rinssie R4 SE130614.027 1BOS2T55 13 Aug 2014 15 Aug 2074 10 Sup 2044 22 Aug 2014 10 Sep 2014 22 g 2004 |
Rinsate RS SE130614.028 LBOS2TSS 14 fwg 2014 18 hug 2014 11 Sop 2014 22 ug 2014 11 Sop 2014 72 Aug 2014
hsrcury In Sell oo ME-(ALMENVIAMYZ

Bample Mami

Sxmple No.

Samplad

Roeceived

Extraction Due

Extracted

Analysis Die

Analysed

BH115-18 SE150614.001 LBO§2T39 07 Aug 2014 18 Aug 2014 21 By 2014 |
[
BH2 0508 SE130814.004 LB0S2739 11 Aug 2014 18 Aug 2014 21 fug 2014 04 Sep 2014 25 hug 2004 |
BH2 4548 SE130614,005 L0878 11 Aug 2014 14 Aug 2014 08 Sep 2014 21 g 2014 08 Sep 2014 26 heg 209 |
BH2 5.1-525 SE130614.008 LEOG2T41 11 Aug 2014 18 Aug 2014 08 Sop 2014 21 Aug 24 08 Sup 2014 26 Aug 2004 |
BHI 001 SEY30814,007 LE082741 12 Aug 2014 18 Aug 3014 09 Sup 2014 2 Aug 2014 0% Sap 2014 26 A 3012 i
BH3 1518 SE130614.008 LBOBT741 12 Aug 2014 18 Aug 2014 08 Sep 2014 21 dug 2014 08 Sap 2014 25 phugid |
BHI0045 _ SE130614.009 LBOGZ741 12 Aug 2014 18 fug 2014 0980p 2014 1 Aug 2014 9 Sep 2014 25 hug T4 :
BHS 0.1-04 SE130814,010 LBD62T41 14 Aug 2014 18 Aug 2014 10 Sep 2014 g 4014 10 Sep 2014 25 Mg 2014
BHS 0.607 SE130814.011 LB0B2741 13 Aug 2014 18 Aug 2014 10 Sep 2014 1 dug 2014 10 Sep 2014
BHE OG0T _SE130614.072 LBOsLFAT 13 Aug 2014 18 Aug 2014 __ 10 5up 2014 A s 10 Sep 2014 Lol
015045 SE10614003 LBOaIY 11 hug 2008 18 Aoy 2074 08 Seyi 2014 T Rap 2014 8 Sapanid 27 g N4
BH7 1417 SE150614,614 LBOB2741 £ Aug 2014 18 Aug 2014 08 Sep 2014 21 Aug 2014 06 Sep 2014 25 Aug 2018 |

ZHBas
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_SGS

SGS helding time criteria are drawn from cumenl regulations and are highly

HOLDING TIME SUMMARY

on sample

SE130614 RO

preservation as specified in the SGS "Fbeld Sﬂmphng Gulds far

Containers and Holding Time' (raf: GU-{AU}ENV.001). Soll samples guidelines are derived from NEPM “Sch
Contaminated Soiis”. Water sample guidelines are derived from "AS/NZS 5667.1: 1898 Water Quality - sampling part 1" and APHA “Standard Melnods for the mm

of Water and Wastewater” 21st edition 2005.

Extraclion and analysis hoiding time due dales listed are cafcufaled from the dale sampled, aithough hoiding times may be
anaiytes. The due dates are the suggested dates that sampies may be held before exiraction or analysis and still be considered valid.

B(3) Guidel

on Lab of

for some

after ¥

Extraction and analysis dates are shown in Gresn when within susgesled crileria or Red with an apponded dagger symbol (1} when oufside suggested criteria. If the sampled
date is not supplied then compliance with criteria cannot be determined. If the received date Is after one or both due dates then holding time will fail by defautt.

Meeoury in Soll (continued) uhod, ME-(AUMHEMAHS 2
Sampla Mame Sample Neo. G Ref Sampled Recehvad Extraction Due Extracted Analysis Due Arabysad

BHE 0.2-04 SE130614.015 LBOGZ741 14 hug 2014 18 Aug 2014 11 Sep 2014 21 Aug 2074 11 Sop 2014 24 Aug 20114
BHO0.205 SE130514.016 LB0E2741 14 Aug 2014 18 hug 2014 11 Sep 2014 21 Aug 2014 11 Sep 2014 25hug s |
BHE 2.0-23 SE130614.017 LEOS2741 14 Aug 2014 18 Aug 2014 11 Sep 2014 &1 Ay 2014 1 Sap 2014 25 Abg #1014

BHE 2.58-2.85 SE130814.018 LB0GIT4Y 18 Aug 2014 11 Sep 2014 1 Aug 2014 11 Sap 2014 25 Aug 2004
BHI00.230.6 SE130615.019 LBOG2741 18 Aug 2014 09 Sep 2014 21 A 2014 09 Sap 2014 !
_BHAD0.55-0.85 SE150614.020 LBoBzT41 18 Aug 2014 P9Sepid 09 Sep 2014 - 4
Dupiicate D2 SEI0814.021 LBOG2T41 18 Aug 2074 10 Sep 2014 zl'nugmm 10 Sap 2014 3.. Ay )«'_‘147
Matals in Wister (Dissolved) by ICPOES Msthod. ME-ALENVIANSHYAN S

Sample Name

Sample Mo,

Sampled

Receiven

Extrantion Dus

Extracied

Analysis Due

Arnalysed

Bz R1 SEVGIL0N  LBOSZGM o7 Aug 2014 18 hug 2014 03Feb 2015 @A E1e. o5 Feb 2015 20Asg20__|
_Hinsate R2 SEVI0E14.025 LBOG2E00 11 Aug 2014 18 Aug 2014 07 Fab 2015 20 Aug 2014 O7 Fet 2015 20 Aug ?Q!l

Rinsate R3 SE130814.0268 LEOG2E00 12 Aug 2014 18 Aug 2014 08 Fab 2015 20 Aug #0114 D4 Feb 2015 2 Apg A4 :
Rinsale R4 SE1I0614.027 LBOE2600 13 Aug 2014 18 Alg 2014 09 Fab 2015 20 Aug 2076 04 Feh 2015 20 Aug 2014 |
Rinsate RS SE130614.028 14 Aug 2014 18 Aug 2014 10 Feh 2015 20 Aug 2014 10 Feb 2015 20 Aug 2014 .
Molsfure Content Mathod: ME-AUMENVIANGIZ

Reocived

Extraction Cue

Extracted

Somphy Mame

Swuple Na,

Analysis Dus

Analysod

SELISR See30814.001 LBogares 07 Aup 2014 18 209 2 2A0g 01 21 Rig 2014 2520 2 Aug '
BH1 3.153.26 SE130614.002 LBGAI7AE 07 Avg 2014 18 Aug 2014 21 Aug 2014 21 Aug 2014 26 Aug 2018 23 Aug 204 ﬂl
BHZ 0-0.15 SE1306814.008 LBOBZTEE 11 Aug 2014 18 hug 2014 25 hug 014 21 Aug 2014 26 Aug 2014 21 Aug 2014
BH2 6504 SE130814,004 LBOB2788 11 Aug 2014 14 Aug 2004 25 Aug 2014 21 Aug 2014 26 Aug 2014 23 Aug 2014
BHZ 4,548 SET30614.005 LBOG27E8 11 Aug 2014 18 Aug 2074 25 Aug 2014 21 Aug 2014 2 Aug 2014 2% Aug 20714
BH2 51525 SE150614,006 LB0E2798 11 Aug 2014 18 Aug 2014 25 Aug 2014 24 Aug 2014 26 hug 2014 23 Ayg 2iH4
BH3 0-0.1 SE130614.007 LBOB2788 12 ug 2014 18 hug 2014 26 Aug 2014 21 Aug 2014 26 hug 2014 23 Aug 2014 i

BH3 1518 SE130614.008 LBOG2TER 12 Aug 2014 18 Aug 2014 26 Aug 2014 21 Aug 014 26 Aug 2014 25 Aug 2014 I
BH4 0-0.15 SE130614.009 LBoB27EE 12 Aug 2014 18 Aug 2014 26 Aug 2014 21 Aug 2074 26 Auig 2014 wnhugene |

SE130614.010 LBOGZTAR 43 Aug 2014 18 Aug 2014 27 Aug 2014 21 Aug 2014 268 Aug 2014 23 Aug 214
SE1H614.011 LBOB2758 13 Aug 2014 16 Aug 2014 21 fug 2018 26 Aug 2014 2) g 2018
SE130614.012 LBDEZ788 13 Aug 2014 18 Aug 2014 21 Aug 2015 26 Aug 2014 9 Ay 201 |
SE130814.613 LBO52788 14 Aug 2914 18 hug 2014 21 Aug 2014 26 Aug 2014 71 Aug 2074 [

BHT 14417 SE130614.014 LEDGZ78B 11 Aug 2014 18 Aug 2014 25 Aug 2 21 hug 2014 26 Aug 2014 23 hog 20
BH 0,204 SEVI0614,015 LBOs2788 14 Aug 2014 18 Aug 2014 28 Aug 2014 #1 Aug 2014 26 Aug 2014 31 Mg 2034

_BHO G205 SE150614.016 LBOR2TH8 14 Aug 2014 18 Aug 2014 26 Aug 2014 21 Aug 2014 26 Aug 2014 27 g 2014 :

_BHO 2023 SE130614,017 LBDE27ES 14 Aug 2014 18 Aug 2014 28 Aug 2004 21 Aug 2018 26 Aug 2014 2AAuganit
BHY 2.552 65 _ SE130614.018 LBOB2788 4 Ay 7014 18 Aug 2014 28 Aug 2014 21 Aug 2018 oA FAegind |
BHID 02308 SE130814.018 LEOS2 148 12 Aug 2014 18 Aug 2014 26 Aug 2014 M Aug 14 28 Aug 2014 3 Aug 2044 |
BH10 0.55-0.65 SE130614,020 LBOB2TES 12 Aug 2014 18 Aug 2014 26 Aug 2014 21 Aug 2014 26 Aug 2014 23 Aug 2014 ,I
Dupticats D2 SE130614.021 LBoG27u8 13 Aug 2014 18 Aug 2014 27 Aug 2014 21 Aug 2014 26 Auy 2014 A s |

O Pesticides in Soi Meathod: ME{AUHENVIANAOUANAZ0
Sample Name Eutracied Analysia Due
BH11.518 SE130614.001 LBOGISEZ 07 Aisg 20148 18 Aug 04 21 Aug I g 2014 28 Sop 2014 |
BH1 315325 SE130614.002 LBOA2562 07 Aug 2014 18 Augg 2014 21 Aug 2044 19 Aug 2014 28 Sep 2014 25 pug 20t |

BH20015 SE130614.00 11 ug 2018 18 Aug 201 25 hug 2014 16 Auy 214 28 Sem 2014 Zmag20is |
BHZDS08 SE130614.004 11 Aug 2018 18 Aug 2014 25 Aug 2014 18 Aug 2314 28 Sep 2014 26 A 2008
BH2 4548 SE130614.008 §1 Aug 2014 18 Aug 2014 25 Aug 214 18 Avg 2014 2% Aug 2014

BHZ4.1-525 SE150814.008 11 Aug 2014 18 Aug 2014 25 Aug 2014 1 Ay 2014 26 Aug 2008

1 s

BHI 1 £130814.008 " 18 Aug: 2 18 Aug 2018 28 Sep 2014 ;
BH4 0-0.15 SE130814.009 12 Aug 2014 18 Aug 2014 75 Aug 2014 18Aug 2014 28 Sep 2074 hug 215 |
BHS 0.1-0.4 SE130614.010 13 Aug 2014 18 Aug 2004 27 Aug 2014 18 Ausg 2014 28 Sep 2014 26 Aug 2014 |
BHS 0,607 SE130614.011 13 Aug 2014 18 Aug 2014 7 Aug 2014 16 Aug 2014 28 Sup 2014 26 Aug 2014 |
BHE 0,607 _SEVS0B14,012 5 13 Aug 2014 18 Aug 2014 27 Aug 2014 18 Aug 2014 28 Sap 2014 At |
_BH7 0.15-0.45 SE130614.013 LBOB25E2 11 Aug 2014 18 Aug 2014 25 Aug 2014 18Aug 2014 26 Sep 2014 25 hagditd |
BHT 1.4-1.7 __SE130614.014 LBoszsez 11 Aug 2014 16 Aug 2014 26 Aug 3014 1A 2014 28 Sep 2014 25 hug T4 :
BHE 0,204 SE130814,015 LBOG25E 14 Aug 2014 18 Aug 3014 28 Aug 2014 T Aug 4014 28 Sep 2014 25 Aug 2014
BHO 0205 SE130614.018 LB052582 14 Aug 2014 18 Mug 2014 28 Auig 2014 16 Aug 2014 2% Sep 2014 Wasg e |
BHE 2023 _SETI06I4MT LB0BI6GS TaAugaord 18Augaoie Whge 1WAGE 0 285ep01s 1
_BHD 2 55285 BE1N6IA08 L BOB25ES 14 hug 2014 18 Aug 2014 28 Aug 2014 hAug 2014 28 Sep 2014 25 Aug 14
BH100.230.5 SE130614,018 LEQA2563 12 Aug 2014 18 Aug 2014 26 Aug 2014 15 Aug 2014 28 Sep 2014 % Aty 2014 1
Prga3ol 29
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_SGS

SGS helding time criteria are drawn from cumenl regulations and are highly

Containers and Holding Time' (raf: GU{AU}ENV.001) Sol samples guidelines are derived from NEPM “Sch

HOLDING TIME SUMMARY

on sample

SE130614 RO

preservation as specified in the SGS "Fbeld Sﬂmphng Gulds far

B(3) Guidel

on Lab

of

Contaminated Soiis”. Water sample guidelines are derived from "AS/NZS 5667.1: 1898 Water Quality - sampling part 1" and APHA “Standard Melnods for the Exmnaﬂm

of Water and Wastewater” 21st edition 2005.

Extraclion and analysis hoiding time due dales listed are cafcufated from the dale sampled, aithough hoiding times may be
anaiytes. The due dates are the suggested dates thal sampies may bea held before exiraction or analysis and stil be considered valid.

for some

Extraction and analysis dates are shown in Green when within suggesied critoria or Red with an spponded dagger symbol (f} when ouiside suggested crilena, |f the sampled
date is not supplied then compliance with criteria cannat be determined. If the received date Is after one or both due dates then holding time will fail by default.

O Pesticides In Solt (continued)

Sampla Maine Sample No. 20 Ref Sampled Recehvad Extruttion Due
BHIODSG065  SE130614020 LBD62563 12 Aug 2014 18 Aug 2014 26 Aug Z0NA
Dupficate D2 SE130614.021 LB082563 13 hug 2014 18 Aug 2014 27 Aug 2014

PAH (Polynuciaw Arometds Hydroosrbons) In Soll

Sampls Hame

Samplo Mo,

Samplad

Raooslvod

Extraction Due

Extracted Anaolysis Due Rraiysad

1% Aug 2014 28 Sep 2014 26 Aug 2114 |

18 Aug 2014 26 Sep 2014  ssAuguone |
Misthad: ME-AUHENVANE 2T

Extractod

Anatysis Dun

Anglysed

BHIIS18 SE150614.001 BOGSG2. 07 Aug 2015 18 Aug 2014 21 Aug 2014 _ T6Aug 214 28 Sep 2014 _HAGAW
BH1 3.45-3.25 SE130614.002 LBhzsE 07 Aug 2014 18 Aug 2014 21 Ay 2014 1A 2014 26 Sep 2014 25 hug 2014 —1
BHZ 0-0.15 SE130614,003 LBOG2YEZ 11 Aug 2014 18 Aug 2014 25 Aug 2014 19 Auyg 2014 28 Sep 2014 25 pug )18

BH2 0.508 SE130614.004 LBOB2562 11 Aug 2014 18 Aug 2014 25 Aug 2014 18 Aug 2014 28 Sep 2014

Bl24s4B _ SEVRISO0S LB062562 1140 2014 18 Aug 2014 25 Aug 2014 18 ug 2013 28 5ep 2014

BHZ 51525 SE130614.008 LB0sz562 11.4ug 2014 18 Aug 2014 25 Aug 2014 160 2014 2 50p 2014

_BH300.1 __ SE13061£.007 LBOB2562 _IrRuga0 A 26 Aug 2014 18 Aug 2014

BHI 1518 SE130614.008 LBOG2EE2 12 Aug 2014 18 Aug 2014 26 Aug 3014 18 Aug 2014

BH4 0:0.15 SE130614.009 LBOG2562 12 Aup 2014 18 Aug 2014 26 Auig 2014 18 Aug 2018 25 Aug 2074
BH50.1-04 SE130614.010 LBOB2562 13 Aug 2014 18 Aug 2074 27 Aug 2014 15 Aug 20114 BAg e |
B0 0.7 LB L LEDEZ5E2 13 Aug 2014 18 Aug 2014 2T Aug 2014 e L Sap B Aug Aie 4
BHB 0.607 SE130614,012 LEoE2562 13 Aug 2014 18 Awg 2014 27 Aug 2014 1 Aug 2014 24 Sep 2014 25 Aug 2074 |
BHT 0.15-0.45 SE130614.013 LBOE25ER 1 Aug 2014 18 Aug 2014 45 Aug 2014 H Aug B4 78 Sop 2014 2 Augite |
BHT 1447 SE130614.014 LBOG2562 11 Aug 2014 18 Aug 2014 25 Aug 2014 18 Aug 214 5 Sep 2014 i Aug 2074
BHE0204 SE130614.015 LE052562 14 Aug 2014 18 Aug 2014 20 Aug 2014 13 g 2914 28 Sep 2014 25 hug 2014
BHE 0.205 SE130514.016 LBORZS62 14 Aug 2014 18 Aug 2014 28 Aug 2014 T8 Aug 2014 25 Sep 2004 25 Aug 2014
BH9Z023 SEV0614.017 LBOG2563 14 Aug 2014 18 Aug 2014 28 Aug 2014 A Aug 2014 28 Sep 2014 25 hug 24s
BHY 2.85-2 65 SE130614.018 LBOG2563 14 Aug 2014 15 Aug 2014 28 Aug 2014 18 Aug 2014 28 Sep 2014 25 Aug i
BH100.23-0.5 SE130614.019 LBOBZ5ES 12 Aug 2014 18 Aug 2014 26 Aug 2014 Hordug 2018 2B Sop 2014 €5 Aug T4
BH10 0.55-0.65 SE130614.020 LB962563 12 Aug 2014 18 Aug 2014 26 Aug 7018 T8 g 2014 28 Sbp 2014 HAw s |
_Duptizate D2 SE1514.021 5052563 12 hog 2014 18 Aug 2014 27 Mg 2014 16 Aug 2014 24 Sep 2014 Mhupits |
PCHs in Bol Ihethes: ME-{ AL HENVIANOMANAZS

Sampls Hama

Extracted

Analysis Due

Analysed

BH1 1518 14001 OF A 2014 18 Aug 2014 21 fug 2014 16 Aug 2015 26 Sup 2014 |
BH13.15-3.25 SE130814.002 O7 Aug 2014 18 Aug 2014 2% Aug 2014 19 Aug 2014 28 Sep 2014 |
_BH2 0-0.15 BE130614.003 1 Aug 2014 18 Aug 2014 25 Aug 2014 19 Aug 2014 2014

BH2 0,508 SE130614.004 14 Aug 2014 18 Aug 2014 25 Aug 2014 18 Aug 2014 28 Sop 2014 |
BHZ4548 SE130614.005 11 Aug 2014 18 Aug 2014 25 Aug 214 19 Aug 2014 28 Sep 2014 29 Aug 2014 :
_BH251525 SE130614,006 11 Aug 2014 18 Aug 2014 25 Aug 2014  19Aug 2014 26 Seop 2014 B hugais |
BH3001 SE130614.007 A IO 1BAugR0N4 B Aug20l4 18 Aug 2018 26Sep 200 IShegioid
BH3 1618 SE130814.008 12 Aug 2014 18 Aug 2014 26 Aug 2014 it Aug 214 28 Ben 2014 % Aag 2114 |
B4 0-0.15 SE130614.009 12 Aug 2014 18 Aug 2014 26 Aug 2014 T8 Aug 2014 28 Sep 2014 25 Aug 2014 |
BHS0.1-04 SE130614.010 13 Aug 2014 18 Aug 2014 27 Aug 2014 16 Aug 2014 28 Sep 2014 26 Aug 2014

BHS 0607 SE130614.011 13 hug 2014 18 Aug 2014 27 Aug 2014 @ Aug 7014 28 Sep 2014 26 Aug 2014 ‘
_gﬁ_gs-g? SET30614,012 13 Aug 2014 18 Aug 2014 7 Aug 2014 18- Auy 2014 28 Sep 2004 4% Aug 2014

BHT 0.15-0.45 SE130614.013 11 Aug 2014 18 Aug 2014 75 Aug 2014 18 Aug 2014 78 Sap 2014 5 hug 2014
BHT 1847 SE130614.014 1 Ay 2014 1B Aug 2014 25 Aug 2014 15 Aug 2014 24 Sep 2014 24 Aug 2014 {
BHE 0.2-04 SE130614.015 14 fipg 2014 18 hug 2014 B Aug 2014 T8 Aug 2014 28 Sep 2014 25 Aug 2014 |
BH30.205 SE130814.018 14 Aug 2014 18 Aug 2014 28 Aug 2014 18 Aug 2014 26 Sep 2014 25 Aug 2004 |
BHE 2023 SE130614.017 14 Aug 2014 18 Aug 2014 28 Aug 2014 158 Aug 2014 28 Sep 2014 9 Aug 2014 |
BHS 2.56-2.65 SE130614,018 14 Aug 2014 18 Aug 2014 78 Aug 2014 18 Aug 2014 28 Sep 2014 26 Aug 2014
_BHI00.230.5 SE130614.019 12 Aug 2014 18 Aug 2014 26 Aug 2014 14 g 2014 25 Sup 2014 ¥ Aug 2014
BH1D 0.55.0.65 SE130814.020 12 Aug 2014 18 Aug 2014 26 Aug 2014 15 Aug 2014 28 Sep 2014 25 Aug 2014
Dupfcate 02 SE10614.021 hug0ts  t8Aug20t a7 Awaid 18Aug 2018 wspaore  ssmgime |
pH i sl (1:5) Waihod: ME-(AUHENVIAN 101
Sample Mam= Sampled Recelven Extracted Analysis Dus

BH1 1518 _SE130614,001 LB082682 O7 Aug 2014 18 Aug 2014 14 Aug 2014 5 g 20141 20 Aug 2014 LR .
BH1 3.15-3.25 SE130614.002 LBOG 682 07 Aug 2014 18 Aug 2014 14 Aug 2014 14 Ang H0141 20 Aug 2014 27 Aug 2014% |
(BHZO015 _ SE130614,003. 11 Aug 2014 18 Aug 2014 18 Aug 2014 18 g 24 20 Aug 2014 2A0 2904 __|
BH2 0.5-08 HE1306 14,004 LBOB26H2 11 Aug 2014 18 Aug 2014 18 Aug 2014 1 g 20141 20 Aug 2014 72 Auig 20141
BHZ4548 SE130814.008 LE062682 11 Aug 2014 18 hug 2074 18 Aug 2014 19 Ausg 20141 20 Aug 2014 |
_BHZE1-525 _ SE130614.008 LBOG268Z _ MAug20t4 18 Augdid 18 Aug 2014 19 Aug 20141 W Aug0ts ‘
B304 SE130814.007 1 RoR7ER2 12 hug 2014 18 Aug 2014 19,4 2014 18 Aug 2014 20 Aug 2014 22 hug 7014
BH3 1.4-1.8 SE130614.008 LBoa2682 12 Aug 2014 18 Aug 2014 18 Aug 2014 18 Aug 2014 20 Aug 2014 22 Aug 2014t |
a0t Fage 4 of 2
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HOLDING TIME SUMMARY SE130614 RO

_SGS

SGS helding time criteria are drawn from cumenl regulations and are highly on sampla preservation as specified in the SGS "Field Sﬂmphng Gmds far
Containers and Holding Time" {ref: GU-{AUMENV.001). Soil samples guidelines are desived from NEPM “Schedule B(3) Guideline on Lab

Contaminated Soils”. Water sample guidelines are derived from "ASMNZS 5667.1: 1998 Water Quality - sampling part 1" and APHA “Standard Mel.nod.s fof the Exafmnaﬁnﬂ
of Water and Wastewster” 21st edition 2005.

Extraclion and analysis hoiding time due dales listed are cafcufaled from the dale sampled, aithough hoiding times may be after ¥ for some
anaiytes. The due dates are the suggested dates thal sampies may bea held before exiraction or analysis and stil be considered valid.

Extraction and analysis dales are shown in Green when within suggesied crileria or Red with an apponded daggoer symbol (f} when ocuiside suggested eriferia. If the sampled

date is not supplied then compliance with criteria cannot be determined. If the received date Is after one or both due dates then holding time will fail by default.

pH in 5cd (1:5) {oontinuad)

Bathod: ME-(AUENVIRHE ST

Sampla Mure Sample No. Qo Sampled Reocehved Extraction Due Exiracied Analysis Due Aralysad

BH4 8018 SE130614.009 LBOG2682 12 hug 2014 18 Aug 2014 13 Aug 2014 1% Aug 2014 20 Aug 20148 2 By FTT

EH50.1-04 SE130814.010 LBos2662 13 hug 2014 18 Aug 2014 20 Aug 2614 18 Aug 2014 20 Aug 2014 22 Aug 20144
SE130814.011 LEOG2682 13 Aug 2014 18 Aug 2014 20 Aug 2014 T Ay 2014 20 Aug 2014 23 Aug J0MT
SE130614.012 18 Aug 2014 20 Aug 2014 18 Aug 2014 20 Aug 2014 &2 Aug 2014%
SE130616013 Tdug201s did o Zld Ef i) {

SRR S, 1.y 20 e Mgt E0 Wi 208 e i, S

SErasiaots. __LB0asees 18 Aug 201k 18 dugcard 21 e 2014 20 Aug 2014 22 Aug 204t
SETI0614,015 LB0GE2 14 Aug 2014 18 Aug 2014 21 Aug 2014 19 Aug 214 20 Aug 2094 29 Aug 20141 |

BHE 2023 SE130614,017 LBO62682 14 Aug 2014 18 Aug 2014 21 Aug 2014 14 Aug 2014 20 Aug 2014 ZEhagaidd |

BHY 255285 SE130614.018 LEDEIEE2 14 Aug 2012 18 Aug 2014 21 Aug 2014 18 Aug 2019 20 Aug 2014 22 Aug 20147

_BHI0D.23-0.5 SE130614.013 _LBDG2882 12 Aug 20714 18 Aug 2014 15 Aug 2014 19 Aug 314 20 Aug 2074 22 Aug 2014% !

BH10 0.55-0.85 SE130614.020 LBOE2E82 12 Aug 2014 18 Aug 2014 19 Aug 3014 16 Aug 14 20 Aug 2014 &2 Aug 314t !

Dupticate D2 SE150614,021 LBOB2ER2 13 Aug 2014 18 Aug 2014 20 Aug 2014 15 Aug 1014 20 Aug 2014 2 hug2otde |

TOC i Seal Nmreont: M- (AL -{ENVIAN 189

Sampls Namae Sample No. Samplan Receiver Extraction Due Extracied Analysis Dus Ananfyseod

BH1 1518 SE130614,001 LEGE2858 07 Aug 2014 18 Awg 2014 0d Sep 2014 25 Aug 2014 04 Sep 2014 25 Aog 2074 |

BH1 3.15-3.25 SE130614.002 1BOG2E58 07 Aug 2014 16 Aug 2014 04 Sep 2014 25 Aug 14 04 Sep 2014 25 Aug 312 |

BH2 0-0.15 SE130614.003 LEOE2E58 11 Aug 2014 18 Aug 2014 08 Sop 2014 25 Aug 2014 08 Sep 2014 25 g 2014

B120508 SE130614.004 L0265 11 dug 2014 18 Mg 201 ta sep2ntd 25 g 2914 08 Sep 2014 25 A 2014

BH2 4.54.8 SE130614.005 LEDEZE5E 11 Aug 2014 18 Aug 2014 08 Sep 2014 F5 Aug 2014 08 Sep 2014 25 Aug 3074

BH2 51525 SE130614,6068 LBOB2558 11 Aug 2014 18 Aug 2014 0B Sep 2014 25 ug 2914 08 Sap 2014 26 Aug s

BH3 ¢-0.1 SE1306814.007 LBOG2853 12 Aug 2014 18 Aug 2014 09 Sep 2014 25 Aug B4 09 Sep 2014 2% Aug 05e

BH3 1518 SE130614.008 LEO%2658 12 Aug 2012 18 Aug 2014 09 Sop 2014 25 Aug 2018 73 Sep 2014 [k R |

BH4 0015 SE130614.009 LBOE2858 12 Aug 2014 18 Aug 2014 09 S0p 2014 26 Ay 2014 09 Sep 2014 24 A 2014 }

B 0104 SENNBIO0  LBosasse 13 hug 2014 18 Mg 2014 105ep 2014 25 Mg 2014 10 5ep 2014 2hug20te |

BH5 0,607 SE150614.011 LE0S2855 13 A 2014 18 Aug 2014 10592014 BAug e 10 Som 2014 25 Mg 2014

BHE 0,607 SE130614,012 LB0BLE5E 13 Aug 2014 18 Aug 2014 10 Sap 2014 98 Aug 2014 10 Sop 2014 28 Aug 034

BT 0.15-0.45 SE130614.013 LBOG2E5E 11 Aug 2014 18 Aug 2014 06 Sep 2014 25 Aurg 2014 03 Sep 2014 25 Aug 2014

BH7 1417 SE1S0614.014 15052858 11 Aug 2014 18 Aug 2014 08 Sep 2014 25 Aug 714 0% Sep 2014 28 fug 20

BH90.205 SE130614,016 LB0RZ658, 14 Aug 2014 18 Aug 2014 11 3ep 2018 25 Ay 2014 11 5ep 2014 25 hug 204,

BH9 2,023 SE130614.017 | BOB2BSS 14 Aug 2014 18 Aug 2014 11 Sap 2014 3% Aug 2010 11 Sep 2014 2 hug s |

BHS 2,55-2.65 SE130614.018 LBOG2858 14 Aug 2014 18 Aug 2014 11 Sep 2014 5 Aug 2019 1 Sep 2004 25 Aug #4

BH100.2305 _SE130614.019 LB0GI658 12 Au 2014 18 Aug 2014 29 Sep 2014 25 Auig 2013 09 Sep 2014 26 Aug 2012

_BH100.55-0.65 SE130614.020 LBOSIESH 12 hurg 2014 18 hug 2014 09 Sep 2014 25 Aug 2014 09 Sep 2014 25 hug 2014 |

Total Cyanide in soll by Discrete Analyeer (Aguakenm)

dathvod: ME-{AL-ENVIANOTTIANZET

Sample Name Samiple No. T R Sampled Receved Extraction Duw Extroied Analysis Dua Analysed
_BH20.5-08 SE130614,004 LBOGITEY 11 Aug 2014 18 Aug 2014 25 Aug 2014 A 204 25 Aug 2014 29 Aug 2014
BHZ 4548 SE130614.005 LB05Z75% 11 Aug 2014 18 Aug 2014, 25 Aug 2014 25 Aug 2014 Bagare |
BH26.1-525 SE130614.006 LBos2768 11 Aug 2014 18 Aug 2014 25 Aug 2014 25 Aug 2004 Saug20iy |
BH3 1.518 SE130614.008 LBOGZTES 12 Aug 2014 18 Aug 2014 6 Aug 2014 2% Agg 2014 26 Aug 2014 #5 Mg 2044

_BHS 0.4-04 SE130614.040 LBOG2TE4 |3An5mu 1B Aug 2014 27 Aug 2014 4z Aug 24 27 Aug 2014 24 Aug _2:_0_\4 |
BH5 0607 SE150614.011 LBOG2T64 13 fpg 2014 18 hug 2014 a7 Aug 2014 22 A 2014 27 hug 2014 25 Aug 2014 |
BH20.205 SE130614.018 LBDB2764 14 Aug 2014 18 Aug 2014 28 Ay 014 2 i 2014 28 fug 2014 25 Aug 2014

BHS 2.0-23 SE130614.017 LBOGZTES 14 Aug 2014 18 Aug 2014 28 Aug 2014 22 Aug d14 28 Aug 2014 245 Aog 1014

BHS 2.55-2.65 SE130614,018 LBOBITE 14 Aug 2014 18 Aug 2014 28 Aug 2014 22 Ay 214 28 Aug 2014 25 Aug 2014

BH1D 0.2340.5 SE1614.019 LEOG2TE4 12 Aug 2014 18 Awg 2014 26 Aug 2014 £ g 2014 26 Aug 2014 2% g 2014 |
BH10 0.55-0.85 SE130814.020 L'EOE??E& 12 Aug 2014 |_$An'n__2ﬂ|-l 26 Aug 2014 2 .-\ug_?_.o]-l H‘Mq)ﬂd 25 Aug 114 ‘
Dupiicate D2 SE130614.021 Leog2784 13 Aug 2014 18 hug 2034  TAugMe HAmE 2T Aug0M _2Mhuwg 0t |
Total Phanciice in Soll MM W‘(W}W
Sample Nams Sampled Recelven Extracted Analysis Dus Analysed
BH20.50:8 _ISERWBI‘.DDQ LEQE2TES 11 Aug 2014 18 Aug 2014 25 Aug 2014 27 Aug 2014 26 Aug 2074 23 Aoy EIR_' |
BHZ 4543 SE130614,005 LBOBR7E3 11 Aug 2014 18 Aug 2014 5 Aug 2014 27 Aug 2014 25 Ang 2014 AT hug i1 |
BH26.1525 _ SE130614.006 LBosz783 11 Asg 2014 18 Aug 2014 25 Aug 2014 22 A 1014 25 Aug 2014 AngTd_ |
BH3 1,518 SE130614,008 LBOG2TE3 12 Aug 2014 18 Aug 2014 26 Aug 2014 A7 Aug £014 26 Aug 2014

BHS B._'-P.l_ S.?!gﬁsltj“ﬂ szmi l!All_ﬂ %ﬂ"_-i 181@2@4 ﬂ_AtiﬂTl 22 Aug 2014 2_’ N._in_mlni |
B3 0507 SEWISON B02Es  13Aug20M 18 Aug 2014 XTI nAgie  2Amaols |
_Btﬂ 0205 EE“MS]# 018 [EDB??BS_ 4 Alq] 2014 Il.lug ZDM Iﬂhgzﬂlﬂ 22 Mg 2014 28 Aug 2014 27 Aug 2014

BH3 20-23 SE130614.017 LBOS273 14 Aug 2014 18 Aug 2014 28 Aug 2014 22 Aug 2014 28 Aug 2014 22 Aty 2018 i

ZiBIa
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HOLDING TIME SUMMARY

SE130614 RO

o
i
SGS helding time criteria are drawn from cumenl regulations and are highly on sampla pr 8s sp in the SGS "Field Sﬂmplmg Gulds far
Containers and Holding Time" {ref: GU-(AUMENV.00). Soil samples guidelines are derived from NEPM “Sch B(3) Guideline on Lab of
Contaminated Soiis”. Water sample guidelines are derived from "AS/NZS 5667.1: 1898 Water Quality - sampling part 1" and APHA “Standard Melhods fdl’ the Examnaum
of Water and Wastewater” 21st edition 2005.
Extraclion and analysis hoiding time due dales listed are cafcufaled from the dale sampled, aithough hoiding times may be after ¥ for some
anaiytes. The due dates are the suggested dates that sampies may be held before exiraction or analysis and stil be considered valid.
Exfraction and analysis dates are shown in Green when within suggested critoria or Red with an appended dagger symbol (t) when oulside supgested criferia. If the sampled
date is not supplied then compliance with criteria cannat be determined. Hf the received date s after one or both due dates then holding time will fail by default
Tioal Phenclics in Soll {continued) iutho. ME-(AURENVAREZES
Sampls Hame Sanpled Rucehail Extrattion Due Extracted Analysis Due Aralysad
| BH9 255-265 SE130614.018 LEDS2TE3 14 Aug 2014 18 Aug 2014 78 Aug F014 42 Aug 7018 28 Aug 2014 22 Aug 2014 |
EHI00.23-0.5 SE130614.019 LBOG2763 12 Aug 2014 18 Aug 2014 26 Aug 2014 22 Aug 2014 26 Aug 2014 22 Aug e |
BH1D 0.55-0.65 SE130814.020 LB062835% 12 Aug 2014 18 Aug 2014 26 Aug 2014 a3 Ag 2014 26 Aug 2014 26 hug 2014 |
Duplicate D2 SE130614.021 LB0RZAIS 13 Aug 2014 18 Aug 2014 27 Aug 2014 *3 P 2014 27 Aug 2014 29 Aug 2004

Total Recowerable Metsls i S by ICPOES feam EPA 200.8 Digeat

Ierthod. M- im;{mvpnmmrm

Sample Nante Sample Ha. pe Raf Sampled Recedvnd Extraction Due Extracted Aguilysis Due Analyrerd
BH11.518 SE130614.001 LBOG2YV3Z 07 Asg 2014 18 dug 2004 03 Feb 2015 21 Ay M4 03 Feb 2015 25 Aug T4
BH13.15-3.26 SE130614.002 LBog2732 07 Aug 2014 18 Aug 2014 03 Fob 2013 21 Aug 2014 03 Feb 2015 B |
Bhzoots 11 A% 2018 18 Aug20u o7 Fen 2015 21 fug 2013 07 Feb 2015 mang0te |
11 hug 2014 10 Aug 2014 o7 Feb 2015 24 A 20 o7 Feb 2015 srga0e |
11 Aug 2018 18 Aug 2014 O7Feb 2015 P1AugI0
11 Aug 2014 18 hug 2014 07 Fab 2015 1 Aug 014
SETI0614.007 LBOE27 33 12 Aug 2014 18 Alg 2014 08 Fab 2015 21 Aug 2076 & Feh 2015 25 Aug 2014
SE130614.008 LBOG2TA3 12 Aug 2014 18 Aug 2074 08 Feb 2015 21 Aug 2014 08 Feb 2015 25 Aug 2014 J
SE130514.009 Leus273 12 g 2018 Aug 2014 08 Feh 2015 21 A 2014 uaFen 2015 B |
SE130614.010 LEQS2TIS 13 Aug 2014 18 Awg 2014 08 Feb 2015 M Aug 214 08 Fen 2015 25 Aug 2074 |
SE130614.011 LEQGATAS 13 Aug 2014 18 Aug 2014 09 Fab 2015 21 Aug 014 08 Fely 2015 BAug IO |
SE130614.012 LEDEZ33 13 Aug 2014 18 Aug 2014 04 Fob 2015 21 Ayg 2014 09 Fet 2015 2% Aug 2014
BH7O1E04S SE130614.013 LBos2133 13 Aug 2014 18 Ag 201 o7 Feb 2015 2t fug 2014 o7 reh 2015 25 A 2014
BH7 1.4-17 SE130614.014 LEOEZT33 11 Aug 2014 18 Aug 2014 OF Feh 2015 1 Aug 2014 07 Feb 2015 5 Aug HHA
AM 0204 55131@1‘.015 J.Bomx\ 14 Aug 2014 18 Auig 2014 10 Fab 2015 21 Aug ﬂﬂ‘lf 10 Fet 2015 25 quﬂi
BHS 0.2-06 SE130614.018 LBOG2T33 14 Aug 2014 18 Aug 2014 10 Feb 2015 #1 Aug B4 10 Feb 2015 25 Aug 5L
BHO 2023 SE130614.017 LBOB273S 14 Aug 2014 18 Aug 2014 10 Fak 2015 21 Aug 2018 10 Feb 2015 25 Aug 2014 ‘
_BHS 255288 SE130614.018 LB962733 4 Aug 2014 18 Aug 2014 10 Teb ZN5 21 Aug 2014 10 Fab 2015 5 Aug 2014 "
_BH10023.05 SE130814.019 LBoE2733 12 Aug 2014 18 Avg 2014 08 Feb 2015 21 A 2014 08 Feb 2018 whug s |
BH10 0.550.65 SE150614.020 LBoR2735. 12 A 2014 18 Aug 2014 0 Feb 2015 21 AugRota 08 Fet 2015 25 Aug 2014
Duphicate D2 SE130814.029 LBDEITIS 13 Aug 2014 18 Aug 2014 09 Feb 2045 21 Aug 204 O Feb 2018 28 Aug 204
TRH (Tatsl Recoversbis Hydrocarbons) in Sall Mgttt ME-(AUHENVIAROE

Sample M

Samplad

Extraction Due

Extracted

[ 07 Aug 2014 21 Aug 2014 19 Aug 2014
BHY 3,15-9.25 LBOR2SEZ 7 Aug 2014 18 Aug 2014 21 Aug 2014 18 Aug 2914 26 Sop 2014

BH20-015 SE1350614.003 LED62562 11 Aug 2014 18 Aug 2014 25 Aug 2014 18 Aug 2014 28 Sep 2014

_BHZO.508 SE130614,004 LBOGZ5E2 11 Aug 2014 18 Mg 2014 25 Aug 2004 18 Augon4 26 Sop 2014 Bawgang |
BH2 4548 _ SE130614.005 LB0EZSE2 11 Aug 2014 _ 1BAugROe @5 Aug 2014 R AG 201 _BSep20vd  Shwgind |
BH2 64628 SE130814.008 LEOA2662 1 Aug 2014 18 Aug 2014 25 Aug 2014 16 Aug 214 28 Bep 2014 2% Aag 21144 |
BHI 0:0.1 SE130614.007 LBOG2562 12 Aug 2014 18 Aug 2014 26 Aug 2014 T3 Aug 2014 28 Sep 2014 25 Aug 2014 JI
BH3 1.5-1.8 SE130614.008 LB0a2SE2 12 Aug 2014 18 Aug 2014 26 Aug 2014 16 Aug 2014 28 Sep 2014 26 Aug 2014

BH4 0015 SE130614.009 LB052562 12 Aug 2014 18 Aug 2014 28 Aug 2014 A8 Aug 7013 28 5ep 2013 augante |
BHE.1-0.4 SE130814.010 LBoa2562 13 Aug 2014 18 Aug 2014 27 Aug 2014 19 Aug 2014 28 Sep 2014 Isaugaly |
BHS 0 6-0.7 SE130614.011 LBOBZ5ER 13 Aug 2014 18 Aug 2014 47 Aug 2014 15 Aug 2014 28 Gap 2014 25 Aug 2004

_BHE 0,607 SE130814.012 LEOG2562 13 Aug 2014 1B Aug 2074 27 Aug 2014 15 Aug 2014 28 Sep 2014 24 Aug 2014 ]
BHT 0. 15-0.45 SE150614.013 LBOG2562 11 fwg 2014 18 Ay 2014 25 fug 2014 18 Aug 2014 28 Sop 2014 25 Aug 2014

BHT 1.4-17 SE130614.014 LBoa2662 14 Aug 2014 18 Aug 2014 25 Aug 7014 18 Aug 2014 26 Sep 014 2 hug20id |
BHE 0.2-04 SE130614.015 LBOBZSE2 14 Aug 2014 18 Aug 2014 28 Aug 2014 15 Aug 2014 28 Sep 2014 5 Ang 1014 |
BH 0.20.5 SE150614,016 LBOBI5E2 14 Ausg 2014 18 Aug 2014 78 Aug 2014 15 Auig 4814 28 Sep 2014 25 fug 2014

BHS 2023 SEIM614.017 LEBOR2SES 14 Aug 2014 18 hug 2014 26 Aug 2014 14 Aug 2014 2 Sap 2014 5 Aug 2014 |
BHE 2.55-2 85 SE130814.018 LB0B25E3 14 Aug 2014 18 Aug 2014 28 Aug 2014 15 Aug 2014 238 Sep 2014 25 Aug 2014 |
_BHi0C2305 SE130614.019 LEDG2563 12 fwg 2014 18 Aug 2014 26 Aug 2014 TBAu'J.N‘.ﬁ 26 Sep 2014 2% Aug 3014 j
BH10 055065 SE130814.620 LB0s2563 12 g 2014 18 hug 2014 26 Aug 2014 1@ Aug 2014 78 80p 2014 sasg |
Duypsicate D2 BE130614.021 LB062563 13 Aug 2014 1B Aug 2014 27 Aug 2014 9Aug 2014 26 Bep 2014 25 Aug B4
YOC's in Gl oo ME-(AL-ENVIANATUANS
Sample Mame Sample No. Sampled Received Extraction Due Extracted

EHz0508 _SE130614.004 LBO6Z6SH 11 Aug 2014 16 hug 2014 25 Aug 2014 10 Aug 2014 28 Sep 2014

BH2 4,548 SE130614,005 LBOoGZ558 11 Aug 2014 18 Aug 2014 75 Aug 2014 18 Aug 014 26 Sep 2014

BH25.1.525 SE130814.008 LBE052358 11 Aug 2014 18 Aug 2014 25 Augg 2014 18 g 2014 28 Sep 2014 g 2014 |
(BH3LGAE _SET30614.008 LB08Z558 B L L LT L 1SMGEE  aSepa0ns  mawmiis |
_BHS 0104 SE130814 610 L BOB2558 13 hug 2014 18 Aug 2014 27 Aug 2014 6Aug 2014 28 Sep 2014 27 Agy I8

BHS 0.0-0.7 SE130614.011 LBDa2ESS 13 Aug 2014 18 Aug 2014 27 Aug 2014 18 Aug 14 28 Sep 2014 22 Aty 2118 !
Ziwa Pageth ol 2%
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HOLDING TIME SUMMARY SE130614 RO

_SGS

SGS helding ime criteria are drawn from curent regulations and are highly on sampla iner pr lion 25 Sp in the BGS ‘Fnehi Ssmplmg Gulde for
Containers and Holding Time" {ref: GU-{AU}ENV.001). Soil samples guidefines are derived from NEPM “Schedule Bi3) Guideline on Lab of
Contamirated Soiis”. Water sample guidelines are derived from "ASNZS 5667.1: 1998 Water Quality - sampling part 1% and APHA “Standard Mel.hod.s faf the bmmm
of Water and Wastewater” 21st edition 2005.

Extraction and analysis hoiding time due dales listed are cafcufated from the dale sampled, aithough hoiding times may be after ¥ for some
anaiytes. The due dates are the suggested dates that sampies may bea held before exdraction or analysis and still be considered valid.

Extraction and analysis dates are shown in Green when within suggesled critoria or Red with an appended dagger symbol (f} when ouiside suggested crilona, If the sampled
date is not supplied then compliance with criteria cannot be determined. if the receivad date (s after one or both due dates then helding time will fail by defautt.

VOU's In Soll {continued) Mathod: ME-{ALHENVIARNAINARMSS
Sampla Nairne Fample Ne. QT Ref Samrpled Reocehwid Extraction Due Exiracted Anaolysis Due Aralysad
| BH2 0205 o SE130614.016 LBOGZ558 14 hug 2014 18 Aug 2014 7B Aug 2014 1% Aug 2014 28 Sep 2014 EL Ay 20714
BHO 2,023 SE130614.017 LBOG2558 14 Aug 2014 16 Aug 2014 28 Aug 2014 10 Aug 2014 26 Sep 2014 2 hug 2016 |
BHE 2.55-2 65 SET30814.018 LEOGZ558 14 g 2014 |5Mg2DI4 26 Aug 2014 1 Ay 2014 28 Sep 2014 23 Aug 3014 |
BHIO 02305 SE130614.019 LBOR2SES 12 Aug 2014 18 Aug 2014 26 Aug 2014 19 Aug 2014 28 Sep 2014 23 Aug 204
B0 055065 SE130814.020 LB062558 124 2018 18 Ay 2014 20 Aug 2014 19 Aug 2018 28 S0 2014 CT T
_Dymhul = SEi.':WSM.OE' L?m ',3",..92?“ !.;Au!?ﬂl-l }?.I:ug_gﬂ!f 195-,.,_;_:5311 28750?7}.‘0]47 . Z)Lln?m.i |
_Trip Spike TS1 SE10814022 LBOGZSSS 12 Aug 2014 1BAUQ204 2 AgIE _ 1eAug e 2% 5Ep 2074 22 b 3004 4
Trip Spika TS2 SETWSI_‘_I_JE }_Ewm 14 fug 2014 18 Aug 2014 ﬂﬁ.ujzﬂll 1Aug 2714 78 Gap 2044 2T Aug 2014 |
Veolabis Petmloum Hydrocarhons in Soll Mathod: MELAUHENVIAMAZYANLILANL D

Sampla Mamd:

Sample Ha,

Sampled

Received

Exfraction Dus

Extracted

Analyais Dus

Analysed

_BH20508  SEV0RIA00 LB0B2556 MAgI0N 18 A0 35 Aug 2014 16 Aug 2014 28580200 hog 2018 |
BHZ 4548 SE130814.005 LBOS2558 11 Aug 2014 18 hug 2014 26 Bug 2014 18 Aug 2014 7 Sep 2014 27 Aug T094

BHZ 5.1-5.25 SE130614.008 LEOG2558 1 Aug 2014 18 Aug 2014 25 Aug 2014 16 Aug 20714 Z8 S4p 2074 22 Aug 2014

BH3 1518 SE130614.008 LBO62558 12 Aug 2014 18 Aug 2094 15 Aug 2014 28 Sep 2014 WA Ze |
_BHS0.1-04 SE130614.010 LBOB2558 13 hug 2014 18 Aug 2014 7 19 Aug 2018 26 Sep 2014 22 hug 2014 |
BHE0.607 SE130614,011 LEQEH5ES 13 Aug 2014 18 Awg 2014 27 Aug 2014 1 Avg 2014 24 Sep 2014 22 Aug 2074

BHS 0.2-05 SE130614.016 LEQE2568 14 Aug 2014 18 Aug 2014 28 Aug 2014 1§ Aug 1914 78 Sop 2014 2t Augitie |
_BHE 7023 SE130614.017 LEDG2558 14 Aug 2014 18 Aug 2014 26 Aug 2014 18 Aug 214 26 Sep 2014 2 Ay 2014

B 255255 SE120614.018 LBos2558 14 g 2014 18 g 2014 26 pug 2014 13 g 2014 28 Sep 2014 22 2 2016
BH100.23-0.5 SE130614,019 LEDEZES8 12 Aug 2014 18 Aug 2014 26 Aug 2014 T8 Aug 2014 25 Sep 20014 22 hug 74

BH1D 0.55-0.66 SEVI0614,020 LBOG2558 12 Aug 2014 18 Auig 2014 26 Aug 2014 18 Aug 2014 28 Sep 2014 22 Aug 20is
Duplicate 02 SE130614.021 LB0G2558 13 Aug 2014 18 Aug 2074 27 Aug 2014 14 Aug 214 26 Sep 2014 22 Aug 203t

Trip Spika TS SE130614.022 LBOG2558 12 Aug 2014 18 Aug 2014 28 Aug 2014 1 Aug E1e 28 Sop 2014 Whegdatd |
Trip Spike TS2 SE130614.023 LBOG2558 4 Au 2014 18 Aug 2014 28 Aug 2014 18 Aug 2014 28 Sbp 2014 73 Aug 2014
P s Page T ol 25
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s 1 Gs SURROGATES SE130614 RO

~ "

gate resuils are against upper and lower fimit crileria eslablished in the SGS QA/QC plan (Ref: MP-{AUJENV]QU-022} Al least two of three routine level soil
sample surrogate spike recoveries for BTEXAOC are fo be within 70-130% where control charts have nol been developed and within the established control limits for charted
surrogates. Matrix effects may void this as an acceplance criterion, Water sample surrogale spike recoverdes are fo be within 40-130%. The presence of emulsions,
surfactants and particulates may void this as an acceptance criterion.

Result is shown in Green when within suggesled criteria or Red with an appended reason idenfifer when oufside suggested criteria. Refer to the foolnoles section at the end
of this report for faliure reasons.

O Posticides In So Mistod: ME{ALIYFRVIAHSOANEDD

Parmmater

Sample Name Sampla Number

wlena (TEROX) BH11.5138 SE120614 001 % 60-130% nr |
BH13.1532% SE130614,002 % B2 - 130% 108
BHZ 0035 SE1I0E14.003 k] 8n-130% 195 ]
BH2 0502 SE1I0614.004 % 50 - 130% s
BHzAS48  SEI0014.003. > 80 130% UL
BHZ2 5.1536 SE130614,006 % 50 - 130% 111
BH3 001 SEN30614.007 % 60-130% 195 |
BH3 1518 SE130614.008 % B0 -130% flird _;
BHE0-015 __ SEIN0614.008 %0 eo-vww 00 f |
BH50.104 SE130614.010 %
BH5 0507 SE106L %
BHE 0.60.7 SEVI0614.017 %
BHT0.15-045 _SE1I0844.013 X
BHT 1417 SE130614,014 %
BHBO.2.0.4 SE120614.015 %
aHo o205 SE10614 016 %
BHG20-23 SETI0814.017 %
8K 256265 SE130814.018 %
BHID02305 SE130814.013 %
BH10 0.55-0.65 SE1I0RME0 »
Duplicate D2 SE1MENIN2T b3

Sample Notne

BH1 1518 % o
£H13,153.26 SE130614,002 % &
B2 0015 SE130814.003 % ES
02 0.5.08 SE130614.004 % "
BHz 4548 SE130614.005 % 3- 430 & |
BRI51.525 SE130614.008 % £0-130% s |
8H1 001 SE130614,007 % £9.130% s |
BH3 1518 SE130814 008 % &0 150 |
8140015 SE 130614009 % 8- 130% s |
BH5 0104  SE130614.010 % 0+ 130% 5 .'
AHS 0607 SE130614.011 5 60 - 1305 el |
BHE 0607 SE130614.012 % 6D 130% B
M7 0.95-0.05 SE130614.013 % 8- 1304 5
BHT 1447 _ SE130814.004 % 60-130% &2 |
BHE0.204 SE130614 015 % ; #
8HY0.205  SE130614.016 % w |
BH3 2.0-23 SE130614.017 % B8
BH9 255265 SE130614 018 % s
BHI00230.5 SE13614.019 » m ]
BH100.55065 ~ sEaemam % |
Dupiicate: D2 SE1I0NI4.021 % s |
a14-prarphony! (Surogate) BM1 1518 SE30614.00t % -34 ]
BH1 316328 SEV3014.007 % "
8420015 servenanoy E 0|
BH2 05048 SE1I0614.004 % 8 |
BH2 ‘,Sl_.ﬂ_ SETA0RTAO05 % - |
BH2§ 4525 SET6 14,006 % |
BH3IDO0 SE10614.007 % a5 |
BH3 1518 SE130614.008. % o '
8H4 0015 SE130614.009 % o ]
BHY 0104 SE130814.010 3 % |
BH5 0.6-0.7 SE130614.011 » 50 |
BHE0.507 SEV0RLE0N _ % AW s |
OHT 015045 SE1I0614.013 % B0+ 130% - |
_SE130814014 LS 60.130% = |
SE1X0614015 % - 130% [ |
EH80.205 SE130614018 % 60-130% 1%

EIBAS
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SGS.

resulls ara

SURROGATES

SE130614 RO

against upper and lower fimit crileriz eslablished in the SGS QA/QC plan (Ref: MP-{AUJENV]QU-022} Al least two of three routine level soil

sample surrogate spike recoveries for BTEXAVOC are fo be within 70-130% where control chatts have not been developed and within the established control limits for charted
surrogates. Matrix effects may void this as an acceplance crilerion, Water sample surrogale spike recoveres are fo be within 40-130%. The presence of emulsions,

surfactants and particulates may void this as an acceptance criterion.

Result is shown in Green when within suggesled criteria or Red with an appended reason ideniifer when oufside suggested criteria. Refer to the footnotes section at the end

of this report for faliure reasons.

PAH (Polymack rhioris) b 404 {continuad) Fahot: ME-ALTHERVIANEZD
o MNarve amiple Nimbor
a1a-prterpheny] (Surmgals) SE120618.017 E3 58 |
SETI614018 % s
811002305 SE10614.018 % 5
BH100550 65 SE1I0614 020 % =
S —_— __ Ouplicate 02 _SE130614.02) = L
d5-nitrmnanzens (SuTogatel BHI 1514 SE130814.001 % w |
BH1 115325 SE1X614.002 % o |
BH2 0015 SE130814.003 % 2 |
BH20.508 _ SEMN0GMOM 00 0w 000 i
BH22.543 SE130614.008 % “ ]
BHE 51625 = * LI
BHI 301 % 22
BHI151B _SE110614.004 A wm |
814 0-0 15 SE130614,009 % 88 |
BHS 0. 1-0.8 SE1306 14.010 “_ ar_ £
BHE0.60.7 SE130614,011 % 88 |
BHE0.60.7 SETI0814.012 % 8 |
BHT 0.15-0,45 SE130614.013 9. B |
BHT 1417 SETI0E4014 % 8 1
BHB 0204 SE10HM0TS 3 3 |
BHRO205  sErNEM0%E w o B |
BHe 2023 SE130614,017 % |
BHO2653 85 SE130614.018 % &
BH100.23:05 _ BEI060N - L S
BRIDDESDEE SE10614.020 * L
uphcatn D2 _ SEVMO » _w ]

Sample Name

Samplo Nomisr

Toirichiors-saghans {FOHX) B BR2GSAN SETN0810.004 % LUS 109 |
aH2 4544 SE130614,005 % 50 130% 11 |
BH2 51625 SE130614.006 % 60 190% m_ |
BH3 1518 SE 130604 008 % B0 - 120% 107 |
BHE0.1-0.8 SE130614.010 % 0+ 130% 11 |
BHS 0.6-0.7 SEA0EMLO11 5 60 - 1305 1o |
EHO 0205 SE130614.018 % 8D 130% 108
8H8 2,023 SE130614.017 % 60-130% 11
Bip 255285 sE1sta0ts. % 60 130% |
BH1D82305 SE120614.019 % 6= 130% 107 |
BHIDO55065 _SEMMEIA00 . 6. A90% H’
Ouplicate 02 SE130614.02) % 60- 130% ®
VOC's In S0k Msiiod: ME-LALENVIANSINARE 4

Paranyater Samyple Mame Sample Numbes
Bromefiuanabanaens (Surrogate) BH20.5-08 SE130614.004 % 60-130% 108
BH24543 SETI0614.005 % 0. 130% 122 |
BH25:1-525 SE130814,008 % 60-130% 194 |
BH3 TS—| ,‘8 SE130614.008 % &0 - lMil 114 _
BHS 0.1-04 SE130614.010 % 60 -190% 114
8H5 0607 SE108Y011 % ). 130% e |
BHGO.208 SEMIM0E % 80 3304 in |
8H320-23 SE10614.017 % 50- 130% 100
BHO ?__5_5_42._65 S_E1m|4.ﬂ|l_ !E__ m - |30"4_ o
BHID0 2505 SE130614,019 * 0. 1305 116
BHIDO.550.85 FE130614.020 * 60 130% 1E
Duplicate D2 SE130614.021 % B0-130% 18 |
Teip Spse TSI SE130814.022 L B0 - 130% 18 ]
Trip Spike T52 SE130614.023 % - 13T 10 |
041, 2-ichloropthane (Sunogate) BH2 0508 SE1H0614.004 % - 130% ™o
BH24 548 SE1I0614.008 % 80 - 130% 75 |
BHZE1525 SEVOGIA006 % 50-130% w |
BH3 1518 SE1I0614.008 % B0-130% 114
Tl
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SGS.

resulls ara

SURROGATES

SE130614 RO

against upper and lower fimit crileria eslablished in the SGS QA/QC plan (Ref: MP-{AUJENV]QU-022}. Al least two of three routine level soil

sample surrogate spike recovenies for BTEXAVOC are fo be within 70-130% where control chats have not been developed and within the established control limits for charted
surrogates. Matrix effects may void this as an acceplance criterion, Water sample surrogale spike recoveres are fo be within  40-130%. The presence of emulsions,

surfactants and particulates may void this as an acceptance criterion.

Result is shown in Green when within suggesled criteria or Red with an appended reason idenfifer when oufside suggested criteria. Refer to the feolnoles section al the end
of this report for faliure reasons.

ad-1, 2-dichiorosthane {Surmgate) SE120614.010 ko . . }
SEVIBE1A011 % 118
8HS 0205 SEVI0614016 % 13
BHO 2023 SEVI0E14 1T % a7
BHe 552,65 > 1 S
BHI0023:08 % 107 |
BHID0.55-0.65 SE130614.020 % 15 |
SETI0614.027 % 108 1
_ SENN6MOZ2 % .40
SE120614.023 % 106
dB-taluena (Surmagalo) BH2! 8 % 110 ]
BHz4 548 k] 117
BH2EA625 _SEt | — = |
8H3 1518 SE130614,008 % 115 |
BHS 404 SE1I08 14.010 % i z
aHS 0607 SEA30614.011 % 18 |
Bi9 0205 SETI0814.018 % e |
aHa 2023 SE1H0E14017 5 5
BHE 255255 SETI0EI4.018 % ) |
SHIDDZ30S SEVIGEIALIS % il |
BHIDOS5065 | sEtaElanan W 1w |
Oupicate D2 SE130614.021 % ws |
Trp Sgke TS SE1S0614.022 % '
L R Trip Spiva T2 SE1A14.020 % |
Divromafusramethans (Surpgate) BH20508 SE10614.004 %
BHZ4548 | SE1M6M0S L |
8251525 SE130614.006 % I
8131518 SE130614.008 % |
BH50.1:0.2  SE120814.010 %
BHS 0.6-0.7 SEII0B1A01T %
sMenZ0S SE120614016 % ]
BHE 2023 SETH1A.01T % |
&HO 2 55-2.65 SE130814.018 %
BHID0.2305 SE130614.019 % f
BH100 55065 SE120614 020 b |
Dupiicate 02 SE130814.021 * :
T Spke TS! SE130614.022 %
‘ Trp S TSZ. SE130814.023 % ]
‘nlmie Peiroleum Hydrooarons in Sod
Pararmeter Sample Name
Bromofluorabenzene (Surrcgate] BH2D.5-08 SE130614. %
BHZ 4548 SE130614.005 »
BH251525 _SEIEIS006 %
BH3 1518 SET30614.008 %
BHS 0.1.04 SE10E14.010 %
BHS 0.6-0,7 SE130614.011 %
30205 SETIEI08 %
BHE 20-2.3 SE1I06 14 017 *
HBHB 255265 SE130814.018 %
BH10 02305 SE1HE14.019 %
BH10 0.550.65 SE10614.020 %
: - Duplicate D2 SE130814.021 %
d4-1.2-gichloroethane {Surogate) 8H2 0503 SE130614.004 %
BH2 4543 SE130414.005 %
BH25.1-525 SE130614,006 %
BH3 1518 SE130614.008 %
AHS 0.1-0.4 SE130614.010 %
*
%
%

SE130814.017
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s 1 Gs SURROGATES SE130614 RO

gate resuils are against upper and lower fimit crileria eslablished in the SGS QA/QC plan (Ref: MP-{AUJENV]QU-022} Al least two of three routine level soil
sample surrogate spike recoveries for BTEXAOC are fo be within 70-130% where control charts have nol been developed and within the established control limits for charted
surrogates. Matrix effects may void this as an acceplance crilerion, Water sample surrogale spike recoverdes are fo be within 40-130%. The presence of emulsions,
surfactants and particulates may void this as an acceptance criterion.

Result is shown in Green when within suggested criteria or Red with an appended reason enfifer when outside suggested criteria. Refer io the foolnotes seciion at the end
of this report for faliure reasons.

Vieinile Pytrobpun Hyrbocarbons In Sof (comtiowed) bt ME-(ALHEHVIAF4IMARASAAMI TG

Parmuator Sample Narge Sampla Number i Criteria Racovnry %

-1, 2-glchtoroethan (Surmgite) BHE 255265 SE1I0614.018 - 60-130% 0 B
BHID02308 SE130614.019 % 8- 130% 107
8410 0.55-0 65 SE130614.020 * 8- 1% 15
Duplicate D2 SE1I0RTA021 % _ B0-1E 108
de-toluene (Surrogate) BHZ0SDS _SEI30614.004 % 60-130% M0
BHI 543 SE1M814.005 % B0 - 130% 17 |
BH2 51525 SE130614.006 % 60-130% 2 ]
8H3 1,518 SE130614.008 % B0 130% 18 |
BH50.4-04 __ SE130614.010 % f0-4% 0016 |
SE130614.011 % 60- 130% 119
SETN614.016 B 60 130% s S|
SE130614.017 % 60 130% 85 |
2 _SE110814.018 % __60-130% L I
B8H100230.5 SE130614.018 * 60+ 130% 111 |
ﬂlﬁnn!ﬁ-’lﬂ_jﬁ SE1306 14,020 !ﬁ_ 80 - 130% 8
Druplicate 02 SE1308 14,029 % 60 - 130% 105
Dibromofiuoromethane (Sutrogete) BH2 0.5-08 SET30614.004 % &0 - 130% ;] ]
BH2 4542 SE1308 14,005 LS 8- 130% W0 |
BH2 5.1-525 SE130614.008 * 60 - 130% 19T
BH3 1518 SEVI0R 008 » 50-130% 128
BHS D.f«ﬂ_..l o = SE1IGELL.010 o kS R B - ‘(M!&_ p— _1:{2_ —
BHS 0.6-0.7 SE130614,.011 % B0 -130% 140 |
BHE 0205 SE10614 016 % 0 - 130% 137
BH82023 000 SEI30614.017 5 R S
BHO 265255 SEV0E140T % 60-130% 108 '
BH10 02305 SET30814.019 % B0-130% 114 1
BH100.65-0.85 . SEVI0RIA0G x _E0-130% ke b .
Duplicate B2 SE06 14,021 % B3-130% 115

2B
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METHOD BLANKS

_SGS

Blank recuits are avaluatsd against the lmit of reporting (LOR}, for the chosen method and its associated instrumentation
method detection limit (MDL).

Result is shown in Graen when within suggested crileris or Red with an appended dagger symbal (1) when outside suggested criteda.

Y

Exchengeable Ceions and Cuifen Exchenge Capacily (CEC/ESPISAR)

SE130614 RO

5

typically 2.5times the stafistically determined

Meihot: MESAUHENVIANTIZ

Sample Nombi

Framnedar Units

Warcury {Easuired) in Yister stest MEALT{ENVIANDY tIANS1Z
Samipe Mumber Paiameter Units LOR Rasuit
L LB 04 Mereiry mgh 06001 o000t J
Mencury in Sod Wit ME-(AUMHENVIANS (2
Sampla Numbeér Pararmete! Units LOR Result
LE0G2739.001 Moroury maka oot “nm
LB082741 001 Moreury mavg a0t oo
Medals in Wister (Disaclved) by I0POES Msthod: ME-{MUHENYARIIANIZ |
Sampls Numbor Paramuler
LBO62E00.00% Arsenic, As mgil 002 i )
Cadmium, Cd mal 0.001 <0001
Chromiium, Cr mgiL 0.005 8005 |
Copper. Cu mgi. 0005 5 055
Lead, Pb mail 0z =002 |
Nickal, M mga o003 B0 )
Zine, Zn mgi 0.01 bt 1
G0 Peaticidos in Soll Mathod: ME-LAUHEMVIANAODANAZD
Sampla Numizer Paraimslet
LRRET O _Hewachlorcbenzene (HEB), gl 8.1 .1 -
_ Alha BHE o gy ot EYI
Lindane g 0.1 0.1
_ Heptachir mihg o 01 -
ldein mgfg 01 @
Brta 8HC mgxy a1 el ]
Dalta BHE maglkg ot <0.1 |
Heptachior spoxide. L a1 <1 |
Alpha Endosufan makg 0z 2 |
Garnma Chisidang g ot 4.1 .
Alpha Chiordanae maka ot 1 |
» DDE maky 01 <t |
Dildrin ke oos 005 |
Encrin maka 0z _ sm2z |
Bets Endosulfan mgfa 0z 2
__pp-DDD Mgy LA <01 |
Bp-D0T _mgh B K] 1 |
Endasuifan suighate mgkg 01 <1 |
Endein Akdohydo_ g o @ |
Mathoxychior — gy 0.1 <8 ]
Endrin Kutone mafkg 0.1 <. |
Inodrin L S Ay <0 |
Mirex mgveg 0.4 <01 |
i Surogsies yfene (TCADG) {Surogate) L - 103 I
LEOB2564 001 Hezachl (HCBY mgg o1 i ,
Alpha BHC mgkg a1 =21 |
Lindana mokp L .18 !
Heptachior mgfkg (5] 4.1
Aidrin makg a1 1 |
Beta BHC makg a1 .1 :
Dwita BHEC malky L2} 1 .
Heptachior epoxids gy 0.1 0.1 }
Aloha Erdosutan gy a2 a2 -
Gammu Chiordane mghka 5] =21
= Alpha Chiordaon mgky o1 <01 —

Fage 12 ol 29
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METHOD BLANKS SE130614 RO

SG

5

|
method detection limit (MDL).

Result is shown in Graen when within suggested criteria or Red with an appended dagger symbal (1) when outside suggested critera.

Blank recuits are evaluatsd against the limit of reporting (LOR}, for the chosen method and its sssociated instrumentation. typically 2.5 tmes the stafistically determined

O Pesticides in Soll {contiwed) Mot ME-4ALIHENVIANAO0ARAIS
Parametar Resull
LBOG2E63 001 ».p-DDE mgkg 0.1 - 0.1 =
Dialelrin mgfkg aos =1 {5 |
Endrin mghg 0z 2 J
Beta g 0z 2
p.p-00D kg 01 0. :
BEODT s a1 @1 .
sulphate mag 0t Py |
Endrin Aljehyde _makg o a1 «.1 |
ior mghy 01 <01 |
Endein Ketons mik at 01 ;
Isoden mgfny ot <0.1 |
— L — mga Bt ol ST
Surropates fene (TOMX) (Surmagate) % - 01
PAH {Folyrucieat Aromatic Hyrdrocertoms) bt Sod Metrod: ME-(AUHEMVIANAZ0
Sarmple Mumbsar Paramater Unita LOR Resnlt
LBOBZ56E2 00 Haphthaiena mghg a1 .4
. Zmathyinaphihainng L I S | —
1-mathylnaphthilane mgleg [R) «f. 4 |
Acanaphihyleme gy o1 <01 |
Avenaphihane g a1 a1 |
Flsorene kg [:X] 04 |
Phenantisne ey o1 <1 |
Anthracene malkg 0.1 <1 ]
Flaoraninens Mgk o g1 |
_ Pyrene e o1 i ——
Benzsfajanthracens maha o1 2.1 }
__Chrysene myg 04 0.1 '
_Benzo{b&isk)iuoranthone maky 82 e
__Bermo{n)pyrene gk a1 <i0.1 :
__Indeno(1,2,3-cdlpyrena maky 01 4
Dibenzo(aShlunthriceos moky o1 € |
_Barzolghipanone L] BL ... 4
Total PAH mafa 08 03 1
Burrogates 5 nivobonzena (Sumigste) % = - '
2-Buorobigheny! (Surrogdl % . A
A : 414.p-terpheny! (Sumogata) 5 2 .2 |
LBOB2563 00 s ot 21 |
2-memyinaphinalene ] 0.1 et :
_ A-muthyl i mig 01 51 }
Acanaghthyfane makg 1 0.1 |
Acanaphihent _mgky B 01 J
Flyorang mgisg 0.1 <g.1 |
 Phensntheone mgrg an a1 |
g ot el |
Flaoranthena mke 8L '
Pyrane g 0.1 <1 |
Benzofajsnttracans moxg_ o1 @ 1
Cheysene N gy a1 <1 J
Brran{bsiskBuonanthenc mgkg 02 02 |
_ Bonzofalpyrene malen i @ ]
Indon.2 Scxlpyrona _mgikg o1 <1 !
Dibenzo{abhjorthvacios mg LA] <01 R
Bunzofghilperyens mgky ot X ;
Total PAH iy 06 W% |
Ep— e — % - _ |
24 % - P |
#14-p terpheny (Sunogate} [ - o0 ]
PO in Sok Wiathast: ME-(AUHTNVIRNAOGIANAZ)
Sampls Nuoribuer Paraenuter Units LOR
IR Poge 130728
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|
Blank recuits are evaluatsd against the limit of reporting (LOR}, for the chosen method and its sssociated instrumentation  typically 2.5 times the statistically determined
method detection limit (MDL).

Result is shown in Green when within suggested criteria or Red with an appended dagger symbal (1) when outside suggested criteda.

Y

PO in Sol {sontinumed} Mt ME-{ALENVIANSOOMRNL A
Sample Numbar Parmmeter Uniis LOR Resull
LBog2562 00t _Arachior 1018 mpkg oz 02 =
Arehlor 1221 malkg 02 Wz ]
Arochior 1232 kg LE: %2 J
Arochlor 1242 g 0z <02 |
Anachior 1248 makg 02 0.2 :
 Arochlor 1284 mgley 0z 02 ,
Amghior 1260 kg 02 <2 |
_ Amchior 1262 _mahkg |
Arachlor 1268 mghg
Towd PCBs (Arochiors) L]
Surropates Tetrachioro-m-rylena (TCMX) {Surmgate) %
LBOS2563.001 _mgkg
malkg
kR
Mgk
mglkg
mgkg
S .. 1
ey :
ey 02
mghg
. Surogates *
Total Cymnide in soil &y Discrebe Anafyser (Aguatcem)
Sample Number Farameler
ABoszscadl Total Cysride g
Tots! Phenobcs in Sod Mathod ME-(ALHENVIAMNZED
Bamply Number Parmeter Unis LOR Result
LB082783.001 Tote! Phenioly Ry B b 5! 1
LEOG2535 00 Total Prangis mgkg ] <01 ]

Totel Revavesshis Motals in Soll by IGPOES from EPA 2008 Digest

Somple Numbor

it ME-{ALIHENVIANGSO/MNGZ0
Reault

LBOB2732 001 makn 3 <3 |
mpra 03 @3 |
Mgk 0% <% |
mgka 05 a8 |
mahy = =1 .
kg o s |
mieg 08 w5 |
LBOG2733 004 gy 3 =3
mgsg o3 B3 |
mgiy LE @3 ]
[ 05 % ]
g 3 =t ]
g L - <08 |
mgkg 0s @5 |
TRH (Total Recovmabie Hydmoartons) in Sof it ME (i L ANAGE
Sample Number Paramater Units LOR Resolt
LBOG2562 001 TRH G10-14 megg 20 <2t |
__TRH C15-C28 kg 45 ws |
__TRH C29-C36 mghg 45 <45 ]
_TRHCHTCa0 mag. 100 =100 |
TR C10-C38 Total ek 110 <110 |
LBUS2563 001 _TRH C10-C14_ B mglkg s B |
TRH C15-C28 migheg 45 <5 |
TRH C29-C38 kg I B A5
TRH C37-C4D mkg 100 <300 ]
7B Page 14 of 29
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Blank recuits are esvaluatsd against the limit of reporting (LOR}, for the chosen method and its sssociated instrumentation  typically 2.5 tmes the stafistically determined
method detection limit (MDL).

Resultis shown in Green when within suggested crileria or Red with an appended dagger symbal (1) when outside suggested critera.

TRH (Yots! bie Hytrmcarons) In Sod | 5 Mot ME(ALHENVIANALS

P arametsr

LBOG2563.001 TRH C10-C36 Total mgikg e . 210
VO s In Sob Sathod: ME-{AUMHENVANLIIANASY,
Aample Number Parameter Units LOR Result
| BOA2558 001 Manecyclic Aromatic Benzane kg ot <1 |
Hydrocarbons Tolyene mgkg ot i o |
gl 0.1 0.1 |
mghg 0z 02
kg 04 w1 |
Palycychc VOCe mgkg 8.1 e :
Sumogates. W - L]
o L L: k. = =
Meiolvene (Srogute) % - 10z i
—  Ewodoobeeos (Sumges) . —an
- _Totws = ToldBTEX L | —  ; .
‘Voistle Pafrolsum Hydrocarbons in Sol Mg ME{ALNENVJANIIVANLSHANE 10
Sample Numker Parameter Units LO®R Rasult
LBS2558 O TRH CE-CB migfeg 20 <M
Surrogates. Dibromafiucromethans (Sumngats) % " 55 I
RN TMNOMNSTE (Hancgal) s — — _
a8 foluene | % E 1oz |
ZiBle Page 1501 28

Item 9.3 - Attachment 24 Page 1055



‘gﬁ. l gtayrc;fada Bay

Agenda to Ordinary Council Meeting
6 December 2022

SGS

Duplit are as

tage Difference (RPD} using the formula: RPD = | Origi

DUPLICATES

SE130614 RO

| x 100 | Maan

i from the Statistical Detection Limit

The RPD is evaluated against the Maximum Allowable Difference (MAD) criteda and can be g
{SDL} and Limiting Repeatability (LR) using the formula: MAD = 100 x SDL / Mean + LR

Where the ! Difference

foa number larger than 200 it 1s displayed as 200.

RPD is shown in Gresn when within suggested criteria or Red with an appended reason identifer when outside suggestod cntoria Refer 1 the fooholns section at the end of

this report for failure reasons.

Idsrousy (desolved) i Waln

ted by a curve

Method, ME-4ALHENVIANS1 1188512

Duoplicats Parptmetar LOR Origioal  Buplicate  Criteria RPD %
_BE130683.001 _ LBOG27S5.014 Marcury LS 00001 <0O000S  0.00000 02 £ |
SE130742 003 LBOE2PS5 010 harcury bt 000 <0 H0m <l 0G0 200 o J
Moy n Sail Motad: ME{AUENVGAN SIS

Duiplicale

Units

LOR Original  Duplicste Critene %%

SE130561 008 Mercury kg o «0.01 <001 200 [ !
BE130614.005 Mercury _mgkg 001 040 04 2 w_ |

SETORIA0TS _Mercory. _ mgwg oot oo oo m o |

SE190617.003 Mereury malkg o a0z 007 200 e |
héoistin Content stnack ME-(ALNHEMEARNG

Deigmil Duplicate LOR Origloal  Oyplicate Criteoa ' RPD W

SC1MAWO10  LBOGZI8B0N % Moisture ok as P 2 s T

SE130614.020 LB0G278A.022 % Moisture % a5 16 17 % 4 |
_SE130614.021 LBOGZ788.024 % Molsture ] 123 21 21 35 1 |
QC Pesticidss in Sol

Origtiat Parametor LDR Orighval  Duplicate  Criteria %

SE130614 011 LBGE25A2 020 Haxachlormbanzena (HCB) mgleg T <t <t 200 L |
Alpha BHC gy a1 <.t .t 200 s |
Lindans mgig a1 <1 1 200 [ |
Heptachior mgig 3] 01 0.1 200 b |
Rt kg 0 20 o
Beta BHE mfkg a0t 200 9
Delta BHG mang o1 200 0

dor gpovide myfeg 0.1 200 L |
o.p"00E g a1 200 s |
Aipha Endosutan maikg 0z 200 '
_Gormma Chiorgany _ makg A 200 o
_Alpha Chicrdans M 0 G 20 o
t __mpkg b 209 g |
p.0"-00E mgky 01 200 g |
Disidrin gy 005 200 0|
Endrin mkg 02 200 [
op00D mkg 01 a0 s |
0,p-DDT migkg ot 200 o |
Bota Endosulfan _ mpag 02 9. 200 |
P00 makg 2 <0 <01 200 a |
Pp0DT - mgkg @1 < @t we 9 |
Endosuifan sulphats mighg 81 <01 <t 200 e |
Entin Aldchyda mgieg o1 <0t =01 200 a |
Mathorgyehlor ey o1 <01 <o B 8 |
Endrin Ketane mghg ot <01 g1 i) [ |
o mphg__ Ot w1 ot Ll
Mirex misg ot <01 <04 200 0 |

— - Surogees oco-mgione (TCHX) fSimcgwti) mahg . 08 L 18 1 ,'

SE130614.020 LB0G2563.006 Hexachiorbanzens (HCB) mahg it <01 i 2w o |
Apha BHC _maikg_ LOK <81 ot 20 20 @ |
Lindare i o4 <01 <01 200 s |
Haprachior _ mgkg o1 <01 1 20 s |
“ﬂil;ﬂn m o1 «0.1 <0 1{ 200 0 ]
Beta BHC mgkg 0.1 <o <0.1 200 e |
Delta BHC myeg a1 it «01 200 [ |
Huptachior eposids _ . iy a1 <04 01w o |
0,p"00E mghkg ot <1 a1 200 o |
Alpha Endosilfan maig 02 <02 2 200 gl
Gamma Chlordana mgkg 8} 01 <01 200 i 1
Alpha Chiordans mglkn [+ %] <01 «0.1 200 8 .;
trams-Nopsehior mg o1 <01 0.1 200 e |
pp-D0E myn LA LX) 01 L s |

Page to of 29
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D are as i tage Difference |{RPD} using the formula: RPD = | Origi

- [ x 100 | Maan

The RPD is evaluated against the Maximum Allowable Difference (MAD) criteris and can be g
{SDL) and Limiting Repeatability (LR) using the formula: MAD = 100 x SDL f Mean + LR

Where the Differance 1o a number larger than 200 it is dispiayed as 200,

RPD is shown in Grean whon within suggosted criteria or Red with an appended reason identifer when outside suggestod cntoria Refer 1 the fooolns section at the end of

this report for failure reasons.

O Peslickiae In Solt (continuad)
Ofiginal Duplicats Parpmetin

nicall ted by a curve caiculated from the Stabistical Delection Limit

Origiral  Duplicste Criteria % RPD %

SET30E14.020 LBCGZ563.008

_ makg oos  «a0s  <oom 0 o |
mgig 02 <62 < 200 o |
gk o1 0.1 <01 0 o |
mgkg o1 0.1 <1 200 0
gy n2 02 w0z 20 9

_ ik o o1 b3} 200 L1
maleg ot <t 1 00 9
_ mgng o1 L 200 o |
mafkg [:A] 04 @t 200 e |
mging ot 0.1 <1 200 0
mafkg 0t <t it 200 0
makg i1 . A S T .
miyky a1 <01 <t 200 b |
Suregates mahkg 036 018 30 1]
Mtk ME-RISHEN VAR

PAH (Polymuchenr A iz Hydronsbone) in So

Drglnal  Ouplicate Criteris%  RPD S

SE130602 001 LBOGZSE2 004 Maphthaiene mipikg _mt < <1 148 o |
2-melhylmaphthatene mghg ot 07 05 26 @’ |
T-methyinaphthalene g of g [ a ar |

£ kg o1 <61 1 200 [
Arenaphthana mghy o <0 <01 200 e |
Fluolens kg a1 <01 LA} 200 o |
F ingtea o <ot <01 20 e |
Antrazene maig ot EY < 200 o |
b wohy . o4 o ol aB3 m p__]
mging o <01 a1 200, o
mgig o1 < <01 200 [
mghg Ll - L <0} 200 A
mighg 0.1 <01 <01 200 o
mahg G | 0.1 200 o
0z < 02 00 [
- o et w1 we o |
makg o1 <o <01 200 g |
_m3hg o1 ot ot 20 2|
mighky a1 <01 <01 200 ] |
_Carcinogenic PAH: (a8 BaP TEQ)-assumas fasulls TEQ (mghg) 02 «0F @02 200 L ‘|
= PAHs jus BaP TEQ)-assume resuls TEG (myvkg) 83 <03 0.3 134 [
Garcinogeni: PAHS (s BaP TEQ)-assume results TEQ (mgAg) 02 “0.2 02 175 e__|
Total PAH migha o 18 1.2 a3 s |
& B (Surmgat Lo i L1 53 ] L
2-uombipheny! (Surugale kg, = 45 048 X B
d14:p terphenyl (Surmogate) makg . 046 050 30 s
SE130614.011 LBOB2EE2 023 - . o At 200 e |
mgkg o1 0.1 <01 200 o
_makg 21 L 50 e =
mykg 0.1 <01 ot 200 t
Mg L8 =83 1 200 B
mghg ot <o <t 2w e |
1 <61 <01 197 0
0.1 .l 200 0
2
a
4
o
4
' o
Benze{bjAkjfusranthene gy a2 «03 “02 200 [ |
mighig ay 0.1 0.1 197 1 |
Indero(1 2 3o ma T Y R TR s
Dibenzo{shhjanthnacene mgky o <01 <1 200 e |
RIS Poge 17 ol 29
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D are as i tage Difference |{RPD} using the formula: RPD = | Origi - i | = 100 | Mean

The RPD is evaluated against the Maximum Allowable Difference (MAD) criteris and can be graphically rep ted by a curve caiculated from the Statistical Deteclion Limit
{SDL} and Limiting Repeatability (LR) using the formula: MAD = 100 x SDL / Mean + LR

Where the i F: Differance 1o @ number larger than 200 it is dispiayed as 200,

RPD is shown in Graan when within suggested criteria of Red with an appended reason identifer when outside suggested criteria Refer 18 the foolnolns section 3l the end of
this report for failure reasons.

Y

BAH (Polyruclear Arometls Hydrocerbone) n Soll {eontinued) Mgt ME={ALI-{EWVIANG ST

Duplicats Parponetin

LB02662.023 Banzo{ghiperyiens _ makg R 0.1 200 o |
Cartinogenle PAS (as Bal TEO)-astume msulls TEQ (miykg) 02 <02 2 200 e |
Carvinogenic PAHs (as BaP TEQ)-assume results TEQ (my/kg) 03 <03 03 134 o |
Carcinogonic PAHS (as BaP TEQ)-assutnb resulls TE (miha) 0z <062 @z 175 [ |
i Tatel PAH kg 0a <08 @B 155 a J
Burogates _eS-cltabenzens (Sutogale) _makp . 6, 843 E" o |
Zwombipheny! (Surogate) makg " 040 [ N 2 |
) _ dld-piephenyl (Surogats; _mgg - 645 a4t 30 4 |
SE130614.020 1 BOAZS63.008 _Naphthatena makg 04 <01 0.1 200 « |
2Z.melhylnaphthalene mgig a1 <01 <21 200 o 1|
methyirsphmaiene mafsg ot <t @t 200 o |
_Acanaptitieno makg_ G S— <0 200 0|

—mmumﬂ Inm a1t <01 01 00 b

_Fluorans mag o1 <04 0.1 200 a
_Pnenanthrane myikg 0.1 <01 .1 20 ¢
maRa 0.1 1 @t 200 s |
Fluoranthens maig a1 <01 0.1 200 e |
Pyrene _mpkg 04 et @i a0 5]
_Benzo{ajantruacene migha o1 <tt a4 200 ¢ |
Chysew . mgkg 0% b1 <01 20 o |
Berizoinkj)husranihena miglkg [:5 LR <] 1 200 [ |
Benzoffluoracthens mghg 1 <01 <01 200 e |
) mgkg 02 <07 <02 200 U |
Benzo{ajpyrene makg o1 <ot i 200 e |
Incens{1 2 3-cdjpytens kg [i%] <01 .t 20 |
_Dibenzofathjar mgteg ot <0t “a4 20 g |
Benzofghtiparylene . _ mpwa 61 aoi | bo 5 20 LS

Carcinogenic PAHs (as B3P TEQ}-assume resiits TEQ [maikg) 02 .2 w2 20 0
Earcinogonic PAHS (x+ BoF: TEQ)-assume results _ TEQ (mofkg} 63 @3 w03 2 1M =

Carcinegenic PAHs (5 BaP TEQ}assume resulls TEQ k) 02 «02 poes 175 ¢
Tolal PAH _— S ho L — " N 20 o |

Surrogates _d5-nivchenzene (Surogate] myg s 042 D42 B o

2fiuarabiphany! (Suregate) mhka f 040 040 e o
S 14-p-terphony) {Surrogats) maka . 0.6 045 30 v |

Original Buplicate Parameter Criteria % RPD %
SE130614 011 LBOGZE62.020 Arochifor 1016 makg a2 0.2 0.7 200 ¢ |
Arattiier 1221 mgey [:F3 0.2 02 200 s __ |
Arachior 1232 migha o2 <b.2 @z 200 o |
Arochiar 1242 kg 02 0z <02 200 o |
Ausehicr 1248 ks o2 <02 <02 9 e |
_Amchior 1254 mglkg 02 <tz <02 206 @ |
Mocior 1260 _ mghp 62 02 02 200 L2
Aroohlor 1262 mgikg 02 <02 @2 200 0
o _mgkg 22 s ] 2 0, .
Tatal PCBs (Arochiors) mging i <t <1 200 [}
e _ Burrigtes Totruchiots- weaiun (TR [ = mag = L1 L= . 1
SE130614.020 LB02563.008 Asoehfer 1016 mighg oz @z @2 _m e |
Arachior 1221 maky 02 <2 <2 200 [
_Arochior 1232 miykg 02 <62 <02 200 0
_Arachior 1242 __mpkg a2 <02 <02 20 & |
Arociior 1248 mghg 02 02 <12 200 ] |
Arochior 1254 mgig 0z a2 w2 20 s |
Arochiar 1260 mgg 02 <07 @7 200 o |
Asachior 1262 mygkg uz <02 @02 200 a |
Amchior 1268 mgy oz w2 @z 200 o |
§ Total PCBy (Arochiars) myiey 1 <1 <1 200 o
Surmogates ' yiene (TCMX) (Surrogate) mgkg - [ 0 k] 1|
pH in-podl (1.6) Maitnod; MELAUEMGANTT
Original
Pone 18§ cf28
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:s Gs DUPLICATES

Dupli are as i tage Difference {RPD} using the formula: RPD = | Origi

The RPD is evaluated against the Maximum Allswable Difference (MAD) critera and can be g

- Repli | x 100/ Mean

lated from the Statistical Detection Limit

{SDL} and Limiting Repeatability (LR) using the formula: MAD = 100 x SDL f Mean + LR

ted by a curve

SE130614 RO

Where the Difference foa number larger than 200 it is displayed as 200.
RPD is shown in Grean when within suggosted criteria or Red with an appended reason identifer when outside suggested criteria Refer o the foctnolus section at the end of
this report for failure reasons.
PH I woil (1E) {oontinued) Melivod: ME{AUHENVIANTO?
Original Dwplicate Paratretar (V5T Original  Buplicate Criteria™  RPD %
_BE130614.011 LEOHZEAZ.014 P - pH Units ] 58 58 2 1 i)
SE130614.020 LB062682 024 pH pH Uy - a1 45 % x|
YOG In Bl Tathodt, MEJAUHENVIAN 138
Driplicats Unils Orighrinl  Duplicate Critere . RPD %
SE130614.011 LBDEZE58.015 Total Organic Carbon e oo 0&2 0.59 a3 4
SE130614.020 LEOGZASS 024 Tolal Crgamic Carban Howifw 005 016 0.1€ ] T 1

Total Cysnids in soll by Disceshs Ansiyser (Aquaker)

Metmol: ME4ALN-ENVIANGTTEANIRT

Original Duplicats Paranmeter
A LBokTosn Telai Curide

Dupilcets

Dwaghrnal
02

Duplicaty  Critain % RPD %

o2

J

 BE130614.004 LE062763.004 Tatal Phangls m@!kq [%} 08
SE130614 020 LBOBZBS.004 Total Prenaia mykg ot sy
SE130633.001 LBOG2763.015 Total Prioncis miyiey od 18

Total Recoveralie Metsls in Soll by ICPOES from EPA 200.9 Digaet

Duplicate Paramater

Criterin

Duplicsio

SE130591 D08 LBOGZTI2 014 R kg 3 3 =<3 200 L |
mglkg 03 <03 R 200 4 |
I T T R T I S
makg 0.5 <05 <05 200 9 |
mgg 1 <t <t 200 o |
mgfkg :E] 1.4 13 ] 1 ]
L mgikg 1] 08 1] 200 e |
SE130614.005 LB06Z732 024 makg 3 1 L) 3 |
_mexg 03 2 0k °r o - -
mgkg 03 52 50 31 %
-  mghka o5 130 130 Y 1
mgkg 1 120 110 31 5
g 5 83 77 & 7
o — mhg o5 250 w_ EE
SE130614.015 LBOEZ7I3.004  mgkp H 4 [ 1 15|
mglkg na 05 0% a5 P
Mgk [k a7 ST 31 sz |
mghg a5 15 14 i 5 |
 mgkg 1 10 ] Ell 2
mywg 65 W 42 3 L
) _ makg s 35 2 kS #a ]
SE130817.003 LBOSZP33.004 maky E| -3 <3 200 e |
mgéeg 03 <03 <03 0 o |
—  mokg 03 S B . s__J
mig @5 29 8 A8 % |
maiky, A ) A 36 n_ |
mghg [ 26 25 48 4 ]
maikg 05 12 15 . S | S
TRH (Tolsl Rsovwersbis Hydmcarton) In Sol Msirentt, ME-(ALTHEMVIRNAWD

Original Dhupicats Parametar Original  Duplicate  Criteri
SE130602.001 LBOG2S62.004 TRH C10-C14 mgkg 20 o 120 45 1w |
TRM G15-C28 mgig A5 <45 <5 200 o |
TRH C25-C36 mghg 45 <45 45 200 a |
TRH G37-C40 makg 100 <100 <100 200 0 |
TRH CI0-CitE Torol gty 150 k... 120 4 L |
. TRH C10-640 Teta! mahg 210 <118 <210 1909 e |
TRH F Bands TRH >C10.C16 (FZ) mgleg S 150 130 a8 15 |

Fage 1ol 29
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DUPLICATES

SG

Duplit are as i tage Difference |{RPD} using the formula: RPD = | Origi - i | x 100 ] Mean

iculated from the Stabistical Detection Limit

The RPD is evaluated against the Maximum Allowable Difference (MAD) criteria and can be graphically rep ted by a curve
{SDL} and Limiting Repeatability (LR) using the formula: MAD = 100 x SDL / Mean + LR

Where the i F: Diflerance 1o @ number larger than 200 it is dispiayed as 200,

RPD is shown in Gresn whon within suggested critera or Red with an appended reason ientifer when outside seggestod cntoria Refer 1 the fooolns section at the end of

this report for failure reasons.

Y,

TRH (Total Recovembie Hydrocarkona) in Sloll {oontinuad)

SE130614 RO

Oiriginal Duoplicata Parptretin
SE130802.001 LBOGZS5E2.004 TRH F Bands TRH >C16-C34 (F3). N makg 0 <50 =50 [ “:
TRM 2C34-C40 (F4) mgleg 120 =120 <130 e |
SE130614.011 LB0GZ562.021 TRH G10-C14 mgikg 20 <20 <20 o |
TRH C15-C28 mghg a5 <45 <45 5 |
TRH C28-C36 gy 43 45 45 h |
TRH C37-C40 _mgg 100 <00 <100 o |
TRH G10-C36 Total mglkg 110 <110 <110 g |
. _ TRHCI0-C40 Total _mgkg BEL I <210 o |
TRH F Bands. TRH >C10-C18 (F2) mafkg Fo =25 ] 2 1|
TRH #C1B-C18 {F2} mims 25 <25 <25 2
T S N B T a1
— e 5 = TRH > CA-CAD fF4) makg 10 2 <em “% e
SE130614.020 LE062564 008 TRHCI0.G14 mgka o) <20 2 [}
TRH C15-628 makg 45 <45 45 0
_TRH G28-G36 migkg 45 <45 45 a
TRH C37-£40 makg 100 <100 <100 o
TRH C10-C36 Totsl mag it <110 <110 o
s TRH C10-CAB Total __mpky 20 e <210 8|
TRH F Bands TRH >C10-C18 (F2) mgka s <25 <25 g |
TRH »C10-C16 (F2) minus Faphthalens. gy 2/ <2 <25 o |
TRH >C16L34 [F3) mkg 90 <ot 0 0 |
TRH »C34-G40 (F4) mgfg 120 <120 <20 o |
WOCE in Sol Wttt MAEELTENVA AN

Crrigitial D Parameatsy
SET30614.011 LB0%2558.045 e mgieg ot <01 <0t 20 o |
. mokg 81 <01 0.1 290, L |
mgkg 0.1 «i i 200 0 |
g oz wz  ar o |
mghg o1 <01 <01 200 i) {
_ makg ot “o1 01 MM R
motg - &0 se s 7 |
moghg - 87 52 80 e 2 |
makg - 545 54 50 8 |
mag. = 57 _58_ 5 &
miglkg 03 63 <03 200 [} |
L makg O . e 2 o |
SE130614 021 LBDGZ558.022 mikg ot <01 @l 200 o |
magky 0:1 01 <01 200 |
mghg [ <01 <1 200 L
maky oz <0z <02 204 [
mgks LA 0.1 0.1 209 L
maisg 0.1 <01 <1 200 4
- mgkg - 58 b6 s 2|
makg . 54 53 50 2
mghky Lo a2 L2 . P i
mying - 59 54 50 5
makg 83 =3 83 200 B
L migha_ o5 08 <05 0 o |
Vodaifs Petrcloun Hyrdrcarbons in ol St MEAUERVAHATURIHSHARA D
Duplicagy Paramstor Criteria % !
SE130614.011 LB0BZ558.016 TRH CB-L10 mgeg ra <25 75 200 o |
TRHCOCH myig » <2 w2 ww o |
makg . 80 56 3 7|
8412 dichioraethans (Sumogate) maty : 57 52 » 0|
de-toluene Mg - 59 54 =0 |
Beomufupraberzons (Surogats) mgikg u 57 58 o z__|
WPH F Bands Benzena {FO) kg ot <01 .1 200 a
“TRH C£-C10 minus BTEX (F1) maky = <25 25 200 <)
SE130614.021 LB062656.022 TRH C4-C10 makg 25 <24 28 200 q
TRH C6-C3 masg 20 <20 20 200 e |

Iltem 9.3 - Attachment 24

Page 1060



«QB | 8grc1ﬂada Bay

——

Agenda to Ordinary Council Meeting
6 December 2022

Duplit are

DUPLICATES SE130614 RO

tage Difference (RPD} using the formula: RPD = | OriginaiResult - ReplicateResuit | x 100 / Mean |

The RPD is evaluated against the Maximum Aliowable Difference (MAD) criteria and can be graphically rep | by a curve calculated from the Stalistical Deteclion Limit
{SDL} and Limiting Repeatability (LR) using the formula: MAD = 100 x SDL  Mean + LR

Where the L

foa number larger than 200 it is dispiayed as 200.

RPD is shown in Grean when within suggested criteria or Red with an appended reason identifer when outside suggested cnteria Refer 15 the footnolns section at the end of |

this report for failure reasons.

Volatie Porcieum Hydmoahons In S {cominued)

Origrinial Duplicats

Mithod: ME-ALIHENVIANASARANAIUARETD

SET30614.021 LB062553.022

B

Paratretan 3 Crigial  Duplicate Criteria™ RPD %
Dibear o : a makg - 58 56 0 N 4
44-1.2-gfickinroathans (Surogats)  mghkg - B4 = - g
dB-lolunne {Surogate) mpikg - 52 52 o 1
Bramotuoracerzsne (Surogate) _ mpg - 89 sa 0m  » |
Benzene (F0} g a1 01 <0.1 208 o]

TRK G&-C10 minus BTEX (F1) Mk a5 <28 <25 200 (1]

Poge 21 oT2S
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LABORATORY CONTROL SAMPLES SE130614 RO

MowSmdmﬂﬂCS)m“mMaWMMwmMmmﬁmd:msmmhmmmmmsmpﬁ
prep stage, P . The cnteria applied o the p (ENT y is in the SGS QA JOC plan (Ref: MP-{AUMENV]QU-022). For
mora inf i M«rium' it 'lnlh.a i _pageofﬂusmpoﬂ.

Recovery is shown in Gresn when within suggested criteria or Red with an appended dagger symbeol (1) when outside suggested critena.

Y,

Enchwrgeable Colons snd Cation Exchangs Capacisy (CECESFSAR)

Fample Nomiser Parameler ils LOR Reguil Expocted Criteria % Recovery

Exchangeabie Sodium, Na 9 2 MA_ 18
Exchanguable Pofassium, K mitykg 2 A 330
Exchangesbie Calcium, Ca mghg 2 HA 4347
Exchang L | myhg 2 na 1578
LB062801 002 Exctangeabin Sodium, Na myky 2 NA 160
Exchargentie Fulissum, & _mgky 2 N 30
Exct Calcium, Ca mglkg g HA 4347
~ Exchangeabis Magnesium, My mgkg 2 NA 1578

LOA Rpsull Expactod Criteriz % Retovory %
15052739 002 Morzery. mpky oM 020 0z 70130 1
LB0G2741 002 Merzury makg 0.0 02z 0z w0130 |

Result Expactod Criteria % Rocovary %
Cadrrium, Cd mal .01 20 2 B - 120 ]
Shesnium, Gt mgl 000 20 2 w0 e |
Copper. Cu ___ mA G005 20 2 8- 120 o
Lead, Pt mgil. 002 20 2 8- 120 o8
Nickel, i it o005 20 2 8- 120 9 |
Zine, Zn mgL 001 20 2 80120 o
OC Pestivites In Sol Mesinet: WE-{ALIHERVIARAONANAZG
Samplz Numbsr Paramwler 3 LOR Result - Criveria ™ Recowry '\
LED825E2 002 Heptachior mag. a1 0z 0z i ur |
Aldnn mgky 01 02 oz 0|
Delia BHC gy 01 0z 0z 0. 140 we |
Disldrin makg 008 033 0.2 115
Endrin mgikg 02 a2 0z ¥ 2|
pooT - maky, L X 9z 3-1 L
Surragates Tetrachloro-m-xylene (TCMX) (Surogate) mptg - 01 018 164 |

LEDG2663 002  Heptachior _ mgkg 0l 02 02 ) e |

Besuft Cxpecied  Criteria®%  Reapyery W
makg L
makg 55
mghy L]
makg &
foheeane mglkg Rt L B
Fluoranthens maky 0 36 4 o
Fyrene __ mglg LAl a8 1l . I
Benzo(ulpyrens maka 0.t 4.0 4 ]
Surmgates _é%-nivobenzens (Sutrogaie) mykg - 047 0.5 £
Zfuotipnony! (Surogale) makg - o o5 o]
e _ Wtptephanyl (Suirogie} _mgkp = o43 L] -]
LBU2563 002 _Naphthaiane mghkg 81 36 a w0 |
Acenaphthylena _mgkg 01 38 A 85
mgkg a1 ar 4 9
Phenanthrona __mghg 0. ar A8 o] !
Anffracens mgikg (Al a5 4 4 |
Phaoranthera mafkg as 40 4 g0 140 w__|
Pprene mgkg at 18 1 60~ 440 L
Benzo{aipyrane mgka 03 a8 a 60 - 140 98 |

Page Z2 ol 25
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:s Gs LABORATORY CONTROL SAMPLES
-

Laborahry Control Sllfldard (LCS) results are evslusted against an expected rbsuft typically the mncorlh'gbun of analyte spiked into the confrol during the sample
prep stage, ap y. The cnteria applied to the p e y is fished in the SGS QA /QC pian (Ref. MP-(AUMENV]QU-022). For
mora inf ion refer to the foot 'ln!ha iuding page of this report.

Recavery is shown in Gresn when within suggested criteria or Red with an appended dagger symbeol (1) when outside suggested critena.

A8

PAH (Pelynuchesr Aromatls Hydrooerdson) In Sl {eontinued)

Sample Nomber Paratreter Units Resull Expocted  Crileria % Recovery %
LBOG2E63 002 Surrogates @5-nitrobenzene (Sumogate) malky — 044
2-Muarobiphany i g - 043
L d14ptephanyl (Sumogate} mghy 3 G448
PClain Sl
Sampla Mumber Paramtar esult Criterin % Recowery %
LBOB2562 002 Arachior 1260 mgig 0.2 05 04 60 - 140 119 |
LB082563.002 Arochior 1260 mghg 0z 05 04 0. 140 s |
i b soll {1:5) Mathod: ME-(AUHENVIANTO!
Sampla Number Parameter WUinits Result Expaciod Criteriz % Recovery %
LEO62662 001 pH pH Units . T4 7415 08 . 1062 1o
082682 025 o Ut - i ras  ea-we o
TOG in Scll Mot ME-(AUHEMYJAMN Y

Sanipls Number Parameler Urity 1 Result Expocied Criteria % Recovery %
LBos2858 00 Total Organic Carbon Ko oss 03 ows  #0-120 "

Total Cysnide n w0l by Discrats Anelywar (Aqusken) tettiod: ME(AL HENVIANITTiANZET

Bample Nomber Paramsatsr Rosuit Expocted Criteria % Rocovery %

LBOE2784 002 Total Cyanide malky 0.4 0.3 0.25 70-130 104 I

Total Phanclics I Soll

Rkt ME-(AUHENVIANZED

Sampla Numhar Pt aineter i Resin Expectaif Criteria ™ Recisry %
_LEDB2783 002 Total Phenols mgkg 3] 2z 25 70130 8
LEOS2835 007 Tokol Phancis LA} 22 15 i .

Total Rectwerabin Motsls In Sod by ICPOES from EPA 200.5 Digest

Mt ME-(AU){ENVISNOAGIAI20

Sample Numbor Parameter { Besult Expocted  Criteria % Reovovery %%
LBOB27I2 002 Argoric, As miglkg. 3 5% 50 80- 120 ws |
Gaomium, Cd mglkg 03 53 50 B} - 120 1%
Chergeriiam, Cr Mgy 83 53 50 BO 120 15
Copger, G mgkn 05 52 50 B0 - 120 103
Lead, Pb mgikg 1 53 50
Mickel, Ni makg o5 51 50
Zinc, Zn mgkg G5 B3 50
LB062753 002 Arseric, As gy 2 w2 5
Cadmivm, Cd g 03 5 50
 Cheomium, Cr makg L] 52 50
_Capper, Cu Mgy 05 52 50
Load. P makg 1 5% 50
kR &2 59
makg 53 2]
TRH (Tutsl Recovensble Hydrocarbons)
Sample Numbar Paransetor LO Restit Expociad Criteria "% Kesovery %
LBOG2562 002 TRH G10-Ct4 mghkg 26 o 40 |
TRH C15-C28 mghka 45 <45 40 w
TRH 028-C36 gy 45 <45 40 53 |
TRH F Banos TRH >C10-C16 (F2) makg 5 a7 & o !
TRH 2C16-C34 (F mglg o0 <a 40 ||
TRH »C34-C40 (F4) makg 120 =130 0 o5
LEDE2583.002 TRHCILCIS mgleg_ @ L S —
TRH C15-{28 mgka 45 45 40 i
e kg 45 5 40 ’_
TRH F Bands _TRH »C10-C1€ (F2; makg 25 k) 40 o8
TRH >CAE-C3 (F5) mgikg 50 <8 40 g3

Poge 21028
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LABORATORY CONTROL SAMPLES SE130614 RO

Laboratory Control Standard (LCS) results sre evaluated againsl an expected resull typically the concentration of analyle spked into the confrol during the sample
prnparallnn stage, producing a percentage recovery. The crteria applied fo the p Hag y is blished in the SGS QA JOC plan (Ref: MP-{AUMENV]QU-022). For
mara ir ion refer 1o the foot in the iuding page of this report.

Recovery is shown in Gresn when within suggested criteria or Red with an appended dagger symbel (1) when outside suggested crifena.

TRH (Total Reatvembie Hirocartons) in Soil {oontinuad) Mgl ME-{ALIENVIANAIS
Fample Nomier Paratmetes i Resull Expucted Criteria % Recovery %
_LBOGZ563,002 TRH F Bands TRH *C34-C40 (F4) maky 120 <120 20 60 - 180 Fid |
VOC's i Godl Sathod: ME-ALHENVIANSISANAS,
Sample Nurnier ¥ LOR Result Expucted Criteris % Recovery %

LBOB2553 002 Manasyio Benzens matyg n 219 2.0 60 - 140 2l
Aromatic mgeg a1 28 28 60 - 140 Bg
ks ot 14 28 60- 140 e
malkg 02 48 58 £0- 140 &0
migln a1 4 8 6l - 140 52 f
ol mgkg - 45 5 60 - 140 @ |
mgkd - 45 5 i) - 140 % |
Lo, — _mgkg. e 52 L] S0 tod |
e _ Bramotuobsnzene Sutogate) maky = st s wom
ValsiSe Patraum Hyﬂw i S0l i ME%UHWWWTO
Baxmple Munkar Paramotor Units LOR Resuit Expected Crieria % Roecovary %
LBOG558 002 TRH GE-C10 gy % <25 24.85 B0 - 440 a2
TRH C&-C9 ety -] 0 232 60 140 & |
3 ity mgkg - 48 5 60 - 140 L]
44-1,2-dichiorosthane (Sumcgate) makg . 45 5 B0 - 140 (i)
~SE-iliane [SutogHs) S S _mgwo - 00 s 000085 @ eo-uy 0 s |
{ gate} makg - 54 5 B0 - 140 10z !
L VPH F Bands TRH CA-C10 minus BTEX (F1) mkg L <25 1.25 B0 140 e |
FFBIEHS Page 25 o125
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MATRIX SPIKES

SGS

Matrix Spike (MS) resufts are

s the y of an

G result, typically

samp!a pmparaim stage. The orginal sampla's muul.! Is subtracted from the sub-sample result before determining the percentage recovery. The critena appiied to
ibiished in the SGS QA/QC plan {ref. MP-{AU}-{ENV]QU-022). For more information refer to the footnotes In the concluding page of this report.

yis

SE130614 RO

the concentration of analyte spiked into a field sub -sample duting the
the

Recovery is shown In Green when within suggested crtena or Red with an appended reason idenfifer when outside suggested criteria. Refer to the footnoles section at the

end of this report for failura reasons

aroasy (dentived) n Wale

hethat ME-ALENVIANS T 1ANE12

O Gample Samipile Numbier Pacamele 5 Resull Eviginad Soike Recoverys
_SE130614.024 LBOGZT55.004 Meroiy mgiL. oot 00076 Doz 0.008 i
Mecousy In Sol Maihod, ME-[ALEMVIANGTE

GL Sample Ganiple Number Pt anelet Lirity Resull .
SEIEON 2 LESGEAS 008 Mooy melg 0ps 313 e L 02 L S
_SE130614.008 LBOB2741.004 Mercury gk oo a2t 0482 G2 o |

Miials n Watar (Dissolved) by ICPOES

QC Sample Sample Number Paramoter n Reault
SE130614.024  LBOG2600.004 Arsonlc, An . 0.02 F1] <0.02 2 g |
Cadmium, Cd mgil 0.001 20 <0.001 2 00
_Chromium, Ct _mgL _omMs 20 <wuos z w |
Coppar, Cu mgiL 0,065 2a <0005 2 ]
Loac.Py L. 002 28 am P o
Nicked, NI mg 0105 20 «0.005 2 wr |
Zinc, Zn mgiL DOt 20 .0t 2 0z |
O Prsticides In 30 dthoe: ME-(ALHENVIANOAAREZ0
QT Bample Sample Number jts LOR Resun Criginal Spike Rucovery’s
SE130614.012  LBOE2562022 mgka 04 0.t <01 . - |
mgkg 01 <1 <01 - -
kg 01 <01 <01 % - ‘!
mgkg 01 03 <04 02 e |
g o1 03 < vz s |
makg 01 <01 <01 - - !
gy o 0z <03 0z wa |
] [ <0.4 <1 - p |
g o1 <04 <01 - |
gy 82 w2 w2 - -
kg ad <01 <01 . |
gk a1 i1 <01 - -
mgkg a1 0.4 <01 -
kg 01 s 1 . . |
mgkg (] o2 <08 a2 132 1.
kg 02 03 02 [+ sz |
gk 01 0.1 <01 E - |
_Fglkg o1 <1 =01 £ -
mgikg 02 02 <02 - - |
_ mgg 04 Ot i E =
. mghkg 0.1 o2 bt 82 =
gy 01 <01 <01 u 2 |
mgka 81 <1 <01 : = |
mgkg @1 w1 e - 00 - |
mgkd 01 <01 <04 - - |
. kg, a1 @i 0t = !
R _Mire: _ mghkg 01 b <01 < - |
rogat ¢ ylorio (TEMX) gate) — meig LAL 4] b S
PAH (Polynoclest Srumefic Hydrocarbom) in Sol it WE-( ALNEMVJANE N

ac Sample Fample Number wr ! L Rewuilt Origimal
SE130614001  LBOA25E2010 Maphhaiens makg 01 36 a1 &
2methynaphthaiene - mgky 01 ent <01 “ .1
t-methylnaghthalens megtkg 01 “0.1 <01 Z = |
Aconaphthyions moha o1 a4 <01 a |
_ Acenaphihens gk 01 37 <01 4 03
Puorane _ mpkg  E1 .1 <01 . |
Phenanthrans kg o1 38 «<0.1 4 o1 |
_Antrracene makg 01 35 =01 4 Bf |
Fluoranihine kg 04 44 <01 4 i |
ZIEZS Poge 259129
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S" GS MATRIX SPIKES SE130614 RO

Matrix Spike (MS) resuts are s the y of an ex result, typically the concentraion of analyte spiked into a field sub -sample during the
samp!a praparation stage. The original sample's muul.! Is subtracted from the sub-sample result before determining the percentage recovery. The crtera appiied to the
P g y Is estabiished in the SGS QAL plan {ref. MP-{AU}ENV]QU-022). For mare information refer to the fostnotes In the cancluding page of this report.
Recovery is shown In Green when within suggested crilena or Red with an appended reason idenfifer when outside suggested criteria. Refer to the foolnotes seciion at the
end of this report for failure reasons.
PAH (Polyrschesr Aromatis Hydroceeonu) In Sol (oontinued) Mspiboct, ME={ALI{ENVIANG 2
A= Sample Samiple Numbie: Pacamator Uniis
SE130614.001 LBOBZ562 010 _Pyrane mgkg @1 &F .1 4 5
Benzoa) makg 0 <@t <01 - Dol
Chrysena makg a1 0.1 <ot - . |
el maka 61 <01 <0 = =
Benzo(k)flucranthens malkg [ 5] @1 <01 .
Barzomgjakfluoranthene kg a2 <02 02 - B
Benzo(ajpyrene mgkg a1 37 <01 4 5 |
_indenaf 1.2, 3-cilipyrens _ mgikg a1 =91 <0t - |
Dibanzalatnanthracens masig 01 “1 <0t - - |
Bern(ghlipargon malkg L5 =01 =04 - - |
_ Camnogenic PAHs (as Bal? TEQ)-assume resuts TEC kol 032 ar <02 - - |
Sarsinogenic PAHS (25 B3P TEG) eisums raswily _TEQ {makg) 5 38 23 R
_Catcinogenic PAHS (aa BaP TEQ)-rssume resuts TE imgig) 02 38 <0.2 - - |
Tatal PAH mekg QB 3 <D . . |
Sutcgates _donisobenzens (Suogat) g : 043 043 - w_ |
_Mluccobiphany! (Suragate) B mgkg - a4z 042 - B
d1d-perphenyt (Sumagate} Mg E 045 047 - W |
TOC in Sail Malad MESAUHENVIAH 18D

QC Sampla Samphn Number Fasult Spika Recavery’h
SE130614 D01 LBOGZAES D04 Tatal Opganic Carbon it 25 042 010 = =

Faramater Driginal

Tolal Phwnolics in 508 Mgtk ME-(AUNEMVIANZAR

QC Samiple Sample Number Parmmelsr t (3 Result Original Spnike Ruacowary’h
SE130817 004 LBOEZB35 044 Tatal Phatiots mgkg 4 23 =01 25 L]

Total Recoverabis Matals in Bod by ICPOES from FPA 200 8 Digeat

0 Sample Paramalar u: =
SE130590.012 mgkg & 56
kg 03 8 03 sa 2 |
mayky 03 58 12 5t 42
mgykg as AT <05 50 84 :
mgikg 1 B3 17 80 1) |
kg o5 a7 08 50 3 |
kg 05 49 15 50 4 |
SE130814.008  LBOBZ7I3004 _mglkg 3 52 10 50 5 |
maky 03 a4 o3 50 g |
g o3 & L £ I
. mgkg 05 .5 5 =B B |
kg 1 61 x 50 % |
makg 05 46 19 L] L
_mep 0§ & 1% 60 3 |

Qc Sample Sample Number
SE13060Z 004 LEDBZS500% Menoeyeiic Benzene maka o1 z1 <0t 28 7z |
Agmatic Taluene mghg a1 5 sy 28 Lid
gy ot 22 <01 28 7w |
mipwfene mgky vz 4 <2 58 r |
o-xylene maykg a1 22 <01 28 74 |
Palysyeiic Maphthaiens kg [T @01 etn B i |
tSurmogate) gy - 47 41 5 o5 |
841 2dichinronthnap (Surogam) moky - . sl B, m |
_dB-tolueny (Surrogate} gkl - 52 48 5 104
e Bmrolivhariand (hurapie)_ - mgikg 2 . 52 5 bz |
Tetals Tatal Xylanes® maihg 0.3 63 <03 - - |
Total BTEX" mgikg 08 13 0.3 - - |

EB2S
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MATRIX SPIKES SE130614 RO

Matrix Spike (MS) resuits are avelusted as the percentage recovery of an expected result, typically the concentration of anahyte spiked into a field sub -semple during the
sample preparation stage. The orginal sample's result is sublracted from the sub-sample result before determining the percentage recovery. The critena appiied to the

P ga recovery is biished in the SGS QAJQC plan (rel: MP-{AU}-{ENVIQU-022). For more information refer o the foolnotes in the concluding page of this report.

Recovary is shown In Green when within suggested crilsnia or Red with an appended reason identifer when oufside suggested crileda. Refer to the foolnotes sechon at the |
end of this report for failura reasons

Volatie Peirckeun Hydmosihons in Soll gttt MERLN-FERV AR AS S NA SR 1)
O Sample Sample Numbare

Fasull

Cvighnal

SE130614.004 LBOBZ558.009 TRH C8-C10 mgikg 25 <26 =25 24.85
o TRHECEOS mghg 20 < <30 2
= {Furmogats) makg . 47 45 3
41,2 dichioroeihan (Surogate) myta_ - LT S T
dB-oiuens {Surngate) mafkg = 52 5.5 5 104
g Bromufluciotieniene {Surugote) kg = a8 54 5 b
VPHF Benzene (FO} mgkg 0.4 21 <01
Bands. _TRH C6-C 10 minus BTEX {F 1} mgka <25 25 725 112
2B Poge IF ol 253
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:i; Gs MATRIX SPIKE DUPLICATES SE130614 RO

Matrix spike duplicates are calculated as Relative Parcent Difference (RPD) using the RPD = | Origk - | %100 / Mean

The original resull is the anake concentration of the matrix spike. The Duplicate result is the analyts concentration of the matrix spike duplicate.

The RPD is cvalualed against the Maximum Allowable Difference (MAD) ceiteria and can be i { by a curve from the Statistical Detection Limit
{SDOL} and Limiting Repeatabifity (LR) using the formula: MAD = 100 x SDL / Mean + LR

Where the L Differance 1o a number larger than 200 it s displayed as 200.

RPD is shown in Greon whan within suggested eriteria or Red with an appended reason identifer when cutside suggested criteria. Rofer o the fooinoles section at tho end of
this report for fallure reasons,

Y

00 Pasiicides In ol

Qb Sampla Sarnpla Humbmr Puramater R Original Diplicare  Critena % RFD %
SETI0EI40IZ  LBOG2S62.023 Fexachiorobenzens HCB) 0.1 <01
AphaBHE ot @1
Lindang 01 <01
Heptachlor o1 63
Agim ot es
Beta BHC a1 =1
Detta BHC (5 0.2
 Heptachios epoxide o1 <01
. n._p'-(;DE ot =01
Alpha Endosuifan 07 <02
_ Gamma Chigrdana a1 =01
Alpka Chiordana or b LI
o1 <01
of =01
005 04
o2 03
oY =01
ot =01
Cra—
o1 <1
o4 0.2
T =01
o1 <1
o1 =01
@1 =01
(15 0.7
a1 <01
. ¥ = 046

i Criginal  Oupficats  Critery
SE130614001  LBOKISEZ 011 Naphthatens matg o1 38 a7 33 ]
maykg (5 <01 <) 200 -
1-methylnaphthalons mihg 01 <0.1 “01 200 - |
_heanapnitytons markg oy 24 a7 S 7 |
__.:\:m@m_ mmn n:1_ ar 28 35 F ]
Fluorens mgkg 0.1 <01 <p1 200 - |
Phencitrens _me o1 38 ] @ : |
ma/kg 01 35 35 3 2 |
Fluoranthone g o1 44 43 x 2 |
Pyrang mghky a1 ar 48 33 5 |
mn{aiaceon ke ot el A0y i A .
Cronane w0t wr m 1
Benzo(ubjfuoranineny mahg o1 <01 <0 200 7 ]
 Benzo{kfiuorarthenn mkg 0t <1 01 200 . |
i mgkg 0% <02 02 200 - |
/e e _ mang o4 ar 2 s o3|
Indeno(1.2.3-edipyrenn mgikg of <01 0§ 200 - _|
D kg b <01 < 200 |
et bl il |
Bem{ghijperyiene. ) ot D1 @1 200 |
[ PAHs (s BaP TEQ)assume resuls TEG (mgig) 02 37 38 % 1
Carcinogenic PAHs (a5 BaP TEQ)-assume romdts  TEQ {myg) 03 38 40 15 l
Caromogeric PANS (33 BoP TEC-ausure osats _ Teamng 0z 38 s % |
Total PAH  mghg 0B 50 50 £ - |
5 (Surrogal malky - 043 0ad an 2 |
2 (Surrngat gy - 042 o4 30 2 |
d14.porphonyl {Surogate) mgig o 045 045 3 2 |
2B Pone ZEoT25
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SGS FOOTNOTES SE130614 RO
— 4l A -
|
Samples analysed as received.

Solid samples expressed on a dry weight basis.

QC criteria are subject to internal rewsw according o the 5GS QA/QC pian and may be prowusd on request or alternatively can be ruund here:

Documents/Tachniesl

% Non-accredited analysis.

Sample not analysed for this analyte.
& Analysis performed by external laboratory.
1S Insufficient sample for analysis.

LNR Sample listed, but not received.

LOR Limit of reporting.

QFH QC result 1s above the upper lolerance.
QFL QC result is below the lower lolerance,

Al least 2 of 3 surrogales are within acceptance criteria,

RPD failed acceptance criteria due to sample heterogeneity.

Results less than 5 times LOR preclude acceptance eriteria for RPD.
Recovery failed acceptance criteria due to matrix interference.

Recovery failed acceptance criteria due to the presence of significant concenlration of analyte (i.e. the
concentration of analyte exceeds the spike level).
LOR was raised due to sample matrix interference.

LOR was raised due to dilution of significantly high cencentration of analyle in sample.

ysis of sample in duplicate confirmed sample heterogensity and inconsistency of resulis.
Recovery failed acceptance crileria due to sample heterogeneity.
LOR was raised due to high conductivity of the sample (required dilution).
Refer to Analy Report for further information.

+ @90 ®O0O ©8e 606

This document is issued, on the Cllenl's behaif, by {he Company under its General Conditons of Service, available on request and accessible at
[e— 4 o, The  Client's  attention  is  drawn  to  the  limitation of

vTermns 3Genaras 3-0f-Sernces-Endglist

liability, |nﬁamnrﬁcation and jurisdiction issues defined therem
Any other holder of this document is advised that information contained herein reflects the Company's findings at the time of its intervention only and
within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and Ihis document does not exonerale parties to a

transaction from exercising all their rights and obligations under the transaction documents.

This test report shall not be reproduced, except in full.

LImIAA Fage 2% of 29
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— CLIENT DETAILS

An Nguyen
Geotschnique

P.O. Box 880
NEW 2751

024722 2700

Facsl

024722 6181
Email anguyen@geatech.com.au
Prajest 13188-2 - Concord
Order Mumber (Not specified)
Sampies 28

ANALYTICAL REPORT

Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(4354)

7\
NATA

N

WORLD PEOCEMEED

ACCREDITATION

Huong Crawford
SGS Alexandria Environmental

Unit 16, 33 Maddox St
Alexandria NSW 2015

+61 2 B594 0400
+61 2 8594 0499
au.enviranmental sydney@sgs.com

SE130614 RO
0000088856
26 Aug 2014
18 Aug 2014

Sample # 11:portion of the sample supplied has been sub-sampled for asbeslos according to SGS In-house procedures. We therefore cannot
guarantes that the sub-sample is representative of the entire sample supplied.

SGS Envi | Services rect ds supplying approximately 50-100g of sample in a separate conlainer.

No ble fibres detected in all

P ples using trace analysis technique.
Asbestos analysed by Approved Identifier Yusuf Kuthpudin.

- SUNATORIES

A St

Andy Sufton
Senior Organic Chemist

Jaimie Cheung
Metals Chemist

\ -

Dong Liang
Metals/Inorganics Team Leader

n____--—""_'—_'_‘

Ly Kim Ha
Organic Section Head

Huong Crawford
Production Manager

Sheila Lepasana
Senior Technician

| Environmenial Services

Unit 18 33 Maddox St
PO Box 6432 Bourke Rd BC

Alpxandria NSW 2015 Australia
Alexandria NSW 2015 Australia

t+51 28504 0400  £+51 2 8504 040D WAW, 8L $GS.COm

Member of the SGS Group

Pagel of 3
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l SE130614 RO
SGS ANALYTICAL REPORT
- : g . 1
— RESULTS —
Fibre Identification in soil Maethod  ANGO2
: Chant | Sample ) | _— i
. Malrix . s Cate Sampled | Flbre ldenfification gt el
Refsrence Doscripiinng : |
SE130614.001 | BH11618 |  Sail s6gCiay | 0TAug2014 | NoAsbestos Found “0.01
" SE130614.003 BH20015 |  Seil 80g | 11Aug2014 | No Asbestos Found <0.01
Clay,sand,soil.r Organic Fibres Detected
ocks
SE130614.004 BH20508 |  Soll 182 g | 11Aug 2014 | No Asbestes Found <0.01 |
Clay,sand,soil,r | |
ocks |
SE130614.005 BH2 4.5-4.8 Soil 180 g 11 Aug 2014 | No Asbestos Found <0.01
Clay,sand,sofl,r Organic Fibres Detected
ocks | |
SE130614.007 BH30-0.1 | Sol Blg 12 Aug 2014 | No Ashestos Found <0.01
Sand,soll rocks Organic Fibres Detected
SE130614.008 BH31518 |  Sail 1429 | 12Aug2014 | No Asbestos Found <0.01 |
Clay,sand, soil Organic Fibres Detected
SE130614.009 BH4 0-0.15 Soll 1029 12 Aug 2014 | No Asbestos Found <0.01
Clay,zand,soil,r | Organic Fibies Detected
ocks
SE130614.010 BH50104 |  Soil 1455 | 13Aug2014 | No Asbestos Found <0.01
Clay,soil rocks | Organic Fibres Detected
SE130614.011 BH50607 |  Soll 104 g " 13Aug2014 | No Asbestos Found <0.01
Clay,sand,soif |
SE130614.013 BH70.15-045 |  Soil 1200 11 Aug 2014 | Mo Asbestos Found <0.01
Sand,soll rocks
SE130614.014 BH7 1417 |  Soil 1254 11Aug 2014 | No Ashestos Found <0.01
Clay,sand,rocks
SE130614.016 BHO0.2-05 | Soil 1489 14 Aug 2014 | No Asbestos Found <0.01
Clay,soil rocks |
SE130614.017 BH9 2.0-23 Soil 1324 14 Aug 2014 | No Asbestos Found <0.01
Clay,soll rocks |
SE130614.019 BH100.23-05 Soil 88 g Clay,soil | 12 Aug 2014 | No Asbestos Found <0.01
|
S 1 1 -
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METHOD SUMMARY SE130614 RO

— METHCD —

ANEO2 Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM)
in conjunction with dispersion staining (DS). AS4964 provides the basis for this document. Unequivocal
identification of the asbestos minerals present is made by obtaining sufficient diagnostic “clues’, which provide a
reasonable degree of certainty, dispersion staining is a mandatory “clue” for positive identification. If sufficient
‘clues” are absent, then positive identification of agbestos is not possible. This procedura requires removal of
suspect fibres/bundles from the sample which cannot be returned.

ANBD2 Fibres/malerial that cannot be unequivocably identified as one of the three asbeslos forms, will be reported as
unknown mineral fibres (umf}.

ANB02 AS4964.2004 Method for the Qualitative Identification of Asbestas in Bulk Samples, Section 8.4, Trace Analysis
Criteria, Note 4 states:"Depending upon sample condition and fibre type, the delection limit of this lechnique has
been found to lie generally in the range of 1 in 1,000 to 1 in 13,000 parts by weight, equivalent to 1 to 0.1 g/kg."

- FOOTNOTES

Amosite - Brown Asbestos NA - Mot Analysed

Chrysotile - White Asbestos LNR - Listed, Mot Required

Crocidolite - Blue Asbestos b - Not Accredited

Amphiboles - Amaosite and/or Cracidolite » - Indicative data, thearetical holding time exceeded

This report does not comply with the analylical reporting recommendations in the Westem Australian Department of Health Guidelines for the
Assessment and Remediation and Management of Asbestos Contaminated sites in Weslemn Australia - May 2009,

Sampled by the client.

Where reported: 'Asbestos Detected”: Asbestos detected by polarized light microscopy, including dispersion staining.

Where reported: 'No Asbestos Found': No Asbestos Found by polarized light microscopy, including dispersion staining.

Where reported: 'UMF Detected: Mineral fibres of unknown type detected by polarized light microscopy, including dispersion staining. Confirmation
by another independent analytical technique may be necessary.

Even after disintegration it can be very difficult, or impossible, to detect the presence of ashesios in some asbesios -containing bulk materials using
polarised light microscopy. This is due lo the low grade or small length or diameter of asbestos fibres present in the material, or to the fact that very
fine fibres have been distributed intimately throughout the materials.

The QC criteria are subject to Internal review according lo the SGS QAQC plan and may be provided on request or allernatively can be found here :
htip:iaww.5gs.com.aiy’ ia/Local/Al iaMocuments/Technical %20D0cuments/MP-AU-ENV-QU-022%20QA%200C%20Pian pdf

This document is issued. on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
hitp:ifwww.sgs.comien/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Clients aftention s drawn to  the limitation of
liability, indemnification and jurisdiction issues defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its Intervention only
and within the limits of Client's instructions. if any. The Company's scle responsibiity is to its Client and this document does nol exonerale parties to
a transaction from exercising all their rights and obligations under the transaction documents.

This test report shall not be reproduced, except in full.

26082014 Page 3 0f 5
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18 AUG 2014

,Imhpuw-ﬁu.llllll.

Laboratory Test Request / Chain of Custody Record

Tel (02) 4722 2700

Lemko Place P O Box 830 Fax (02) 4722 6161
PENRITH NSW 2750 PENRITH NSW 2751 Page 1 of 4
TO: SGS ENVIRONMENTAL SERVICES Sampling By: AN JobNo: 1318872
UNIT 18
33 MADDOX STREET Project:
ALEXANDRIA NSW 2015
PH: 02 8594 0400 FAX: 028594 0499 Project Manager: AN Location:  Concord
ATTN:  MS EMILY YIN
Sampling details Sample type v =
- Results required by: Standard Turnaround Time
Location Depth (m) Date Time Scil | Material
Matals i) TOTAL | TOTAL CEC, TOC KEEP
As, Cd, Cr, Cu, & PAH ocp PCB | ouenols | cyanpe | PH o) | ASBESTOS | o\hpie
Pb, Hg, Ni and Zn BTEX
BH1 0.3-0.6 | 07/08/2014 - SGISP YES
] BH1 151.8 | 07/08/2014 - SGISP ¥ v v e v v YES
BH1 2528 | O7/08/2014 - SGISP YES
BHA 3.15-3.25 | 07/08/2014 - SG v ¥, N v v YES
BH2 0-0.15 11/08/2014 - SGISP ¥ v v v v v YES
LY BH2 0.5-0.8 | 11/08/2014 - SGISP v v ¥, v v v v v 4 v YES
BH2 1518 | 11/08/2014 < SGISP YES
BH2 3033 | 11/08/2014 - SGISP YES
BH2 4548 | 11/08/2014 - SGISP v v v v 9 v v v v v YES
BH2 51-525 | 11/08/2014 : SG % v v v v v v v v YES
3 BH3 0-0.1 12/08/2014 = SGISP v " v v v Vi YES
Relinguished by Received by
Name | Signalure | Date Name | Signature | Date
AN NGUYEN I AN I 18/812014 VDd_Lo [ Ko~ a- | AT =L -
Legend
WG Water sample, glass bottie SG Soil sample (glass jar) sP Sail sample (plastic bag) * Purge & Trap
WP Water sample, plastic bottle FCP__ Fibro Cement Piece (plastic bag) v Test required

Form No 4 TF3-11 SGS

Page 1073
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Tel (02) 4722 2700

Laboratory Test Request / Chain of Custody Record

Lemko Place P O Box 880 Fax: (02) 4722 6161 o
PENRITH NSW 2750 PENRITH NSW 2751 Page 2 of 4
TO: SGS ENVIRONMENTAL SERVICES “[Sampling By: AN JobNo: = 1318872
UNIT 16
33 MADDOX STREET Project:
ALEXANDRIA NSW 2015
PH: 02 8534 0400 FAX: 02 8594 0499 Project Manager: AN Location:  Concord
ATTN:  MS EMILY YIN .
Sampling details Sample /
: Results required by: Standard Turnaround Time
Location Depth (m) Date | Time | Soll | Material
Wetals FLH TOTAL | TOTAL CEC, TOC | weee
As, Cd, Cr, Cu, LB o ocp PCB | puenoLs | cvampe | PH o) | *SBESTOS | oampie
; Pb, Hg, Ni and Zn BTEX
BH3 D104 | 12/08/2014 E, SGISP VES
BH3 08-1.1 | 12/082014 3 SGISP YES
BH3 15-1.8 | 12/08/2014 - SGISP v v v ¥ 4 v o v v v YES
Gl BH4 0-0.15 | 120082014 | . - SG/SP [ 4 v 4 v v YES
| BH4 02405 ' | 1210872014 - SG YES
Ja BHS 0104 | 1a/08/2014| - | SGisP v v v v b v v v v v YES
[ BHS 06.0.7 | 131082014 2 SG v v v v v Tl v v 4 v YES
BHE 0.2505 | 13/08/2014 - SGISP YES
- BHE 0607 | 13/08/2014 : SG v v v . v v YES
] BHT 015-0.45 | 11/08/2014 - SGISP v 4 v v v v YES
BH7 05-1.2 | 11/08/2014 = SGISP YES
Relinguished by Received by
Name [ Signature I Date _Name | ture [ Date
AN NGUYEN ST et AN I 18/8/2014_ YA A 1 i [GEIFE e
Legend, i
WG Water sample, glass bottle sG Soil sample (glass jar) sP Soil sample (plastic bag)’ * Purge & Trap
we Water sample. plastic botile : FCP - Fibro Cement Piece (plastic bag) v Test raquired

Form Na 4 TF317 568
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Laboratory Test Request / Chain of Custody Record

Tel: (02) 4722 2700

Lemko Place P O Box 88D Fax: (02) 4722 6161
PENRITH NSW 2750 PENRITH NSW 2751 Page 3 of 4.
TO: SGS ENVIRONMENTAL SERVICES Sampling By: AN JobNo: 1318872
UNIT 16
33 MADDOX STREET Project:
ALEXANDRIA NSW 2015
PH: 02 B594 0400 FAX: 028594 D499 Project Manager: AN Location: Concord
ATTN:  MS EMILY YIN
Sampling detalls m.aw_la type : :
: . _ Results required by: Standard Turnaround Time
Location Depth (m) Date Time Soil | Material
Metals i TotAL | TOTAL CEC, TOC KEEP
As, Cd, Cr, Cu, 5 Al ocP | PCB | prenous | cyanoe | PM | | ASBESTOS| oiupie
Pb, Hyg, Ni and Zn . BTEX :
__BHY 14-1.7 [ 110872014 SG/SP [4 v 7 v L4 YES
BH7 2325 | 11/08/2014 SGISP YES
i 0.2-04 | 140082014 SGISP v v v v YES
BHO 0.2-05 | 14/08/2014 SGISP v [4 4 7 7 v 7 v v v YES
BHY 1.0-1.2 | 14/08/2014 SG/SP YES
i+ BHY 2023 | 14/08/2014 SGISP % v v v v 4 v C AR T v YES
-.M BHY 255265 | 140872014 SG v ¥ o v v v ¥ 3 4 YES
BH10 | 02305 | 12/08/2014 SGISF v v v 4 v v v v v v YES
BH10 055-0.65 | 121082014 SG v v v v v v v v v YES
Duplicate D1 - 07/08/2014 SG YES
Duplicate D2 13/08/2014 5 SG v v v v ¥ v v v YES
Relinquished by : ; Received by
Name | jgnature | Date Name | Signatura | Date
AN NGUYEN [ AN [ 18812014 2yt [ o~ o | 18R 2at
Legend: : gk
WG Water sample, glass batlle -8G Soil sample (glass jar) 5P Sail sample (plastic bag) * Purge & Trap
WP Water sample, plastic bottle FCP__Fibro Cemen! Piece (plastic hag) v Test required
o oo - FombNo 4A7FR115GS
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Tel: (02) 4722 2700

Laboratory Test Request / Chain of Custody Record

Lemko Place P O Box 880 Fax: (02) 4722 6161
PENRITH NSW 2750 . PENRITH NSW 2751 : . . o Page 4 of 4
TO: SGS ENVIRONMENTAL SERVICES | Sampling By: AN Job No: 1318872
UNIT 18
33 MADDOX STREET Project:
ALEXANDRIA NSW 2015
PH: 02 8594 0400 FAX: 028594 0499 Project Manager: AN Location: Concord
ATTN: MS EMILY YIN ;
Sampling details Sampie type | T ! +
Results required by: Standard Turnaround Time
Location Depth (m) Date Time Soll | Water
Metals KEEP
As, Cd, Cr, Cu, BTEX SAMPLE
Pb, Hg, Ni and Zn
2.2 Trip spike 151 2 12/08/2014 SG 4 YES
1 Trip spike TS2 - 14/08/2014 SG v YES
W. Rinsate R1 - 07/08/2014 WG WL YES
Rinsate R2 . 11/08/2014 WG v YES
Rinsate R3 - 12/08/2014 WG v YES
< Rinsate R4 - 13/08/2014 | WG v YES
7% Rinsate R5 - 14/08/2014 WG v YES
Relinquished by _ Received by ]
Name . I Signalure | Dale Name | Signature 4 13 Date .
0 ; AN NGUYEN 1 AN : | 18/8/2014 Py | wo~l - { 1§53 @N.._v.b_ \q .
egend:
WG Water sample, glass boltie 5G Soil sample (glass Jar) 5P Soll sample (plastic bag) * Purge & Trap
WP Waler sample. plastic bottle FCP  Fibro Cement Piece (plastic bag) v Test required

FOM NS4 TF3-TTS6S
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e CLIENTDETAILS —

SAMPLE RECEIPT ADVICE

An Nguyen
Geatechnique

P.O. Box 880
NSW 2751

02 4722 2700
02 4722 6161
anguyen@geotech.com au

Email

13188-2 - Concord
(Not specified)
28

Project

Order Number

MISSIGN DETAILS

Sample counts by matrix

Date documentation received

Samples received without headspace
Sarmple container provider

Samples received in correct containers
Sample cooling method

Complete documentation received

21 Soils, 5 Waters
1B/0B/2014@02:31pm
Yes

SGS

Yes

lce Bricks

Yes

SE130614

Huong Crawford
SGS Alexandria Environmental

Unit 16, 33 Maddox St
Alexandria NSW 2015

+612 8594 0400
+61 2 8594 0499
au.environmental sydney@sgs.com

Mon 18/8/2014
Mon 25/8/2014
SE130614

This is to confirm that 28 samples were received on Monday 18/8/2014. Results are expected fo be ready by Monday 25/8/2014. Please quole
SGS reference SE130614 when making enquiries. Refer below for details relating to sample integrity upon recelpt.

Type of documentation received cocC
Samples received in good order Yes
Sample temperature upon receipt 45°C
Turnaround lime requested Standard
Sufficient sample for analysis Yes
Samples clearly labelled Yes

Samples will be held for one month for water samples and two months for soil samples from date of report, unless otherwise instructed,

PEMENTE —

To the extent not i

Istant with the other

will not be p d

P

of this di

and uniess

accordance with the applicable SGS General Conditions of Service accessible al

hitp:/fwww.sgs.comfen/Ts d-Conditions'G

|-Conditions-of-

ily agreed oth

Attention is drawn to the imiations of habilty and {o the clauses of indemnification.

Emvironmental Services

|
|
o
I

Unit 18 33 Maddox St
PO Box 6432 Bourke Rd BG

Alexandria NSW 2015
Alaxandria NSW 2015

in writing by SGS, all SGS services are rendered

English.aspx as at the date of this documant,

Australia {461 2 8584 0400
Australia

1+812 8584 0499

A separate homogenised portion (~100g) was not supplied for Asbestos analysis on sample "BHS 0.6-0.7". SGS will proceed by sub-sampling a
portion from the glass jar supplied, on the provision that a comment will be reflected on the final report regarding this sub-sampling.
12 soil samples, which were not marked for analyses on the COC, have been placed on held. Thase

in

WWW.3U.508.COM

Mambar of the SGS Group

Iltem 9.3 - Attachment 24
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SAMPLE RECEIPT ADVICE SE130614
- CLIENT DETAILS - .
| Clent Geotechnique Project  13188-2 - Concord |
- SUMMARY OF ANALYSIS —— = —— e
| [ '
=
7 g o
= a = 2 o
= - £3 =
3 .5 3. |2 |48 ca
£ 38 £§ a gE 2 E
3 T 5 Z LTy = @
2 3 % = ;ﬁ g s X c 1 g c
| 8 £ | g g £ 58 | & g
28 e o 2 R £ Lo
4 3 2 - 5] g a = i 2 g
s |25 |8 |22|F |E2|8 |1t
No.  Sample ID o £% |8 | ea | = r—% S ST
[ T
Wi BH115418 | 28 26 2 | - - |- . a
002 | BH13.15-325 1' % % B 3 = |l - x -
W3 | BH20-0.15 | o® | 2 - - “ -
| EEE—— = ! D |
04  BH20.508 | = % | 1 | 1 1| 1w 12 8
005 BH2454.8 | 28 | 25 ‘ 1 1 1 | 10 | 12 8
| ! . _ |
Q06 BH2 5,1-5.25 | 28 26 1 | 1 1 | 10 12 8
007 | BH30-0.1 | 28 R ‘ . « i = ; .
— t . | ] — | T t
W8 BH315-18 [ 28 | 2 TR 1| 10 | 12 B
¢ L] 1 | 4 ! 4 L 5
| [l | 1
008 BH40-0.15 | 28 2 | - | - = || = - -
010 BH50.1-04 l 28 26 | 1 1 1 | 10 12 8
011 | BH506-07 | 28 26 | 1 | 1 1 | 10 12 a
L 1
012 BHBO6-0.7 | 28 | | - | - - - . .
013 BH70.15-045 | 28 | 28 | - | - - | - -
! | .
014 | BH7 1417 ] 2 | 2 s | -] - .
- 1 = == =] = = = M : = —_ -
015 | BHBD.2-04 | 28 2% | - - c |- 5
1 I I B S | [[— .
016 | BH90.2-0.5 | 28 2 | 1 | 1 | 1 | 10 12 8
- = . - 1 . - ~ Xl BN + = -
017 | BHI 2023 2 | 2 | 11| 1 1| 10 12 8
018 BHO 2552865 [ 28 | 26 | n 1 1w 12 8
| 8 BHI00.2305 | 2 % | M 1 1 10 12 8
' ]
020 BH10055-0.65 R % | 1 1 1] 10 12 8
- g 1 —_———— B
021 Duplicate D2 | 28 | 26 | 11 1 1 10 12 8
| 4 ‘ t
022 Trip Spike TS1 | = | = Lo- g - 3 12 2
-t T - T t T |
023 | Trip Spike TS2 w | e - - - | - ] 12 - |
'} A 4
N\ CONTINUED OVERLEAF |
The above table rep SGS Envi 3 of the client lied Chain Of Custody document.
The numbers shown in the table indicate tha number of resuits requested in each package.
Plaase indicate 55 soon as passibla should your request diffor from these details.
Testing as per this tablo shall commence immediately unlass the clienl intervenes with a correction.
SeRsTA
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SAMPLE RECEIPT ADVICE SE130614
o~ GLIENT DETAILS - .
| clent Geotechnique Prajoct  13188-2 - Concord i
- EUMBARY OF ANALYSR —— — - — -
[ ‘ ‘
2z
[ — 4
[ g @ =
2% | 2 4 £5
= 0 = O | o iy |
L (3] - ER]
ol |2 _ 5% | B | 5w
‘ e ‘ 3 3 £ | 2 & 58 |
-§ E= - =] - = 20
§ & z E % g S o 3 g; |
| 24 | 5 z - £ £ |8 = g2
=1 b c s
25 |5 |&§ |82 2 |z |8 |E2
No. Sample ID | W [ == | = | = | - &
[ i i t
01 BH1 1518 13 2 | - 1| 1 7
'| |
002 | BH13.15-325 3 | - - 1] 1 1 7
w3 | BH20-0.15 13 | 2 oot . ] 1 1 7
004  BH20508 13 2 1 i 1| 1 1 7
005 BH24.548 13 2 1 - 1| 1 1 7
! L | ] !
006 BH251-525 13 - 1 - 1] 1 7
007 | BH30-0.1 | 13 2 1 . g | 4 1 7
008 BH3 1518 18 z | 4 - 1|1 1 7
+ - + '8
008 | BH40-0.15 13 2 | . 1 1 1 7
010 BH50.1-04 13 2 | 1 - 1 | 1 1 7
011 BH506-07 3| 2 R . 1| 1 1 7
012 BHG 0607 = T R - 1| 1 1 7
013 | BH7 015045 13 2 | 1 - 1 | 1 1 7
T 1
014 | BH7 1417 | 13 2 1 . g @ 1 7
015 | BHB0.2-04 [ = | - | - (I 5 7
R i B IR S S . B
016 BH2 0.2-0.5 13 | 1 - 1 1 1 7
= — i - | I g + -
017 | BH92023 13 2 | 1 . 1 1 . 7
018 BHO 255285 Bl | - 1 1 1 7
| 18 BHI00.2306 | 13 2 | 1 . 1] 1 1 7
020 BH10 055065 13 - - 1] 1 1 7
021 Duplicate D2 [ - - |1 - 1] 1 - 7
024 Rinsate R1 ] = ] = | = 7 - - : | B |
i . A | - 4
A\ CONTIRUED OVERLEAF A
The above table rep SGS Envi i of the client lied Chain Of Custody document.
The numbers shown in the table indicate tha number of resuits requested in each package.
Plaase indicate as soon as passibla should your request diffor from these details.
Testing as per this tablo shall commence immediately unless the clienl intervenes with a correction.
H0BRNT4 Page §of&

Iltem 9.3 - Attachment 24

Page 1079



g_, ‘ Sgr(;:ada Bay

Agenda to Ordinary Council Meeting

6 December 2022

— UGLIENT DETAILE -
| Clent Geotechnique

- EURSARY (OF ANALYSE -

No. Sample ID

SAMPLE RECEIPT ADVICE

Praject 131882 - Concord

(Dissolved) by ICPOES

Metals in Water

025 Rinsate R2

-y

028 Rinsate R3
ozr Rinsate R4

28 Rinsate RS

The above table rep SGS Envi

ion of the client-supplied Chain Of Custody document

The numbers shown in the table indicate tha number of resuits requested in each package.
Plaase indicate 55 soon as passible should your request diffor from these detnils.
Testing as per this tablo shall commence immediately unlass the clienl intervenes with a correction.

JROER0T4

SE130614
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_SGS

— GLIENT DETAILE .

Clent  Geolechnique

- SUMBARY OF ANALYSS

SAMPLE RECEIPT ADVICE

E -3

2

=2

4

L]

=

P

28

]
No. Sample ID | ==
024 Rinsate R1 1

The above table rep SGS Envi ! i
The numbers shown in the tabie indicate tha number of resuits requested in each package.
Plaase indicate 55 soon as passible should your request diffor from these details.

ion of the clisnt

Pl ant
Preajset

Testing as per this tablo shall commence immediately unlass the clienl intervenes with a correction.

JROER0T4

13188-2 - Concord

lied Chain Of Custody document.

SE130614
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SAMPLE RECEIPT ADVICE SE130614
_— GLIENT DETAILS .
| Clent Geotechnique Prajsct  13188-2 - Concord
- EURSARY (OF ANALYSE -
E
H
2
4
5
=
Pl
g8
o 0
No.  Sample D | ==
025 Rinsate R2 1
028 Rinsate R3 1
ozr Rinsate R4 1
28 Rinsate RS 1
The above table rep SGS Envi Services' int ion of the client lied Chain Of Custody document

The numbers shown in the table indicate tha number of resuits requested in each package.
Plaase indicate 55 soon as passible should your request diffor from these detnils.
Testing as per this tablo shall commence immediately unlass the clienl intervenes with a correction.

0BT Page & of¢
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(GEoTECHNIQUE

PTY LTD

IMPORTANT INFORMATION REGARDING YOUR
ENVIRONMENTAL SITE ASSESSMENT

These notes have been prepared by Geotechnique Pty Ltd, using guidelines prepared by the ASFE (Associated Soil
and Foundation Engineers). The notes are offered to assist in the interpretation of your environmental site
assessment report.

REASONS FOR AN ENVIRONMENTAL ASSESSMENT
Environmental site assessments are typically, though not exclusively, performed in the following circumstances:

- As a pre-acquisition assessment on behalf of a purchaser or a vendor, when a property is to be sold

. As a pre-development assessment, when a property or area of land is to be redeveloped, or the land use has
changed, e.g. from a factory to a residential subdivision

" As a pre-development assessment of greenfield sites, to establish baseline conditions and assess
environmental, geological and hydrological constraints to the development of e.g. a landfill

" As an audit of the environmental effects of previous and present site usage

Each circumstance requires a specific approach to assessment of soil and groundwater contamination. In all
cases the objective is to identify and if possible quantify the risks that unrecognised contamination poses to the
ongoing proposed activity. Such risks may be financial (clean-up costs or limitations in site use) and physical
(health risks to site users or the public).

ENVIRONMENTAL SITE ASSESSMENT LIMITATIONS

Although information provided by an environmental site assessment can reduce exposure to the risk of the presence
of contamination, no environmental site assessment can eliminate the risk. Even a rigorous professional assessment
might not detect all contamination within a site. Contaminants could be present in areas that were not surveyed or
sampled, or migrate to areas that did not show signs of contamination when sampled. Contaminant analysis

cannot possibly cover every type of contaminant that may occur; only the most likely contaminants are screened.

AN ENVIRONMENTAL SITE ASSESSMENT REPORT IS BASED ON A UNIQUE SET OF PROJECT
SPECIFIC FACTORS

In the following events and in order to avoid cost problems, you should ask your consultant to assess any changes in
the conclusion and recommendations made in the assessment:

L When the nature of the proposed development is changed e.q. if a residential development is proposed, rather
than a commercial development

" When the size or configuration of the proposed development is altered e.g. if a basement is added
n When the location or orientation of the proposed structure is modified

" When there is a change of land ownership, or

- For application to an adjacent site

ENVIRONMENTAL SITE ASSESSMENT FINDINGS ARE PROFESSIONAL ESTIMATES

Site assessment identifies actual sub-surface conditions only at those points where samples are taken, when they are
taken. Data obtained from the sampling and subsequent laboratory analyses are interpreted by geologists, engineers
or scientists and opinions are drawn about the overall sub-surface conditions. the nature and extent of contamination,
the likely impact on any proposed development and appropriate remediation measures. Actual conditions may differ
from those inferred, because no professional, no matter how qualified and no sub-surface exploration program, no
matter how comprehensive, can reveal what is hidden by earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than an assessment indicates. Actual conditions in areas not sampled
may differ from predictions. Nothing can be done to prevent the unanticipated, however, steps can be taken to help
minimise the impact. For this reason site owners should retain the services of their consultants throughout the
development stages of the project in order fo identify variances, conduct additional tests that may be necessary and to
recommend solutions to problems encountered on site.

Soil and groundwater contamination is a field in which legislation and interpretation of legislation by government
departments is changing rapidly. Whilst every attempt is made by Geotechnigue Pty Ltd fo be familiar with current
policy, our interpretation of the investigation findings should nct be taken to be that of the relevant authority. When
approval from a statutory authority is required for a project, approval should be directly sought.

Environotes-Ed3-04/06

Iltem 9.3 - Attachment 24 Page 1084



CB ‘ City of Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

GEOTEC_HNIQUE
PTY LTD

Environmental Notes continued

STABILITY OF SUB-SURFACE CONDITIONS

Sub-surface conditions can change by natural processes and site activities. As an environmental site assessment
is based on conditions existing at the time of the investigation, project decisions should not be based on
environmental site assessment data that may have been affected by time. The consultant should be requested to
advise if additional tests are required.

ENVIRONMENTAL SITE ASSESSMENTS ARE PERFORMED FOR SPECIFIC PURPOSES AND CLIENTS
Environmental site assessments are prepared in response to a specific scope of work required to meet the specific
needs of specific individuals e.g. an assessment prepared for a consulting civil engineer may not be adequate to a
construction contractor or another consulting civil engineer.

An assessment should not be used by other persons for any purpose or by the client for a different purpose. No
individual, other than the client, should apply an assessment, even for its intended purpose, without first conferring
with the consultant. No person should apply an assessment for any purpose other than that originally
contemplated, without first conferring with the consultant.

MISINTERPRETATION OF ENVIRONMENTAL SITE ASSESSMENTS

Costly problems can occur when design professionals develop plans based on misinterpretation of an
environmental site assessment. In order to minimise problems, the environmental consultant should be retained to
work with appropriate design professionals, to explain relevant findings and to review the adequacy of plans and
specifications relative to contamination issues.

LOGS SHOULD NOT BE SEPARATED FROM THE REPORT

Borehole and test pit logs are prepared by environmental scientists, engineers or geologists, based upon
interpretation of field conditions and laboratory evaluation of field samples. Logs are normally provided in our
reports and these would not be redrawn for inclusion in site remediation or other design drawings, as subtle but
significant drafting errors or omissions may occur in the transfer process. Photographic reproduction can eliminate
this problem, however, contractors can still misinterpret the logs during bid preparation if separated from the text of
the assessment. Should this occur, delays and disputes, or unanticipated coslts may result.

To reduce the likelihood of borehole and test pit log misinterpretation, the complete assessment should be available
to persons or organisations involved in the project, such as contractors, for their use. Denial of such access and
disclaiming responsibility for the accuracy of sub-surface information does not insulate an owner from the attendant
liability. It is critical that the site owner provides all available site information to persons and organisations, such as
contractors.

READ RESPONSIBILITY CLAUSES CLOSELY

An environmental site assessment is based extensively on judgement and opinion, therefore, it is necessarily less
exact than other disciplines. This situation has resulted in wholly unwarranted claims being lodged against
consultants. In order to aid in prevention of this problem, model clauses have been developed for use in written
transmittals. These are definitive clauses, designed to indicate consultant responsibility. Their use helps all parties
involved recognise individual responsibilities and formulate appropriate action. Some of these definitive clauses are
likely o appear in the environmental site assessment and you are encouraged to read them closely. Your
consultant will be happy fo give full and frank answers to any questions you may have.

Environotes-Ed3-04/06
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3 August 2015

Nix Anderson Pty Ltd

17 Chuter Street

MCMAHONS POINT NSW 2060
Email: robert meguinness@nxa.com.au

Attention: Mr R McGuinness
Dear Sir

re: Proposed Redevelopment
160 Burwood Road, Concord
Additional Contamination Assessment

Further to the contamination assessment report (Report 13188/1-AA dated 12 September 2014); this
letter report presents the results of an additional contamination assessment (ACA) at locations (BH11 to
BH16) as indicated on the Drawing No 13188/3-AA1. Field sampling was carried out in conjunction with
additional geotechnical investigation. The additional geotechnical investigation report is being submitted
separately.

The investigation was commissioned by Mr R Ewing of Propertylink Holdings Pty Ltd through a
subcontract agreement and was carried out in general accordance with Geotechnique Pty Ltd proposal
Q6614-AC dated 12 June 2015,

Proposed Development

We understand that Nix Anderson has been retained by Propertylink to assist in carrying out feasibility
review of the above site 1o assess the development potential on behalf of the site owners — Freshfood
Australia Holdings Pty Ltd. Itis also understood that the existing Robert Timms Factory (Bushell's) will be
relocated prior to development and the site will be developed as an Urban Regeneration Project — an
integrated Residential Community.

As requested, assessment of soils in the area between the pathway and the seawall was conducited with
recovery and analysis of soil samples from additional boreholes (BH11 to BH16) as nominated by the
client.

The objective of the assessment was to ascertain whether the soils being assessed are likely to present a
risk of harm to human health and the environment under the conditions for the proposed residential
development.

SCOPE OF WORK
In order to achieve the objective of this report, the following scope of work was carried out:

« Site inspection.

+ Additional soil sampling by a Geotechnical/Environmental Engineer from Geotechnique in conjunction
with geotechnical investigation.

Lemko Place, Penrith NSW 2750 PO Box 880, Penrith NSW 2751
Telephone (02) 4722 2700  Facsimile (02) 4722 2777
e-mail: info@geotech.com.au  www.geotech.com.au
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160 Burwood Road, Concord

« Chemical analysis by laboratories accredited by the National Association of Testing Authorities
(NATA), in accordance with Chains of Custody (COC) prepared by Geotechnique.

« Assessment of field and laboratory Quality Assurance (QA) and Quality Control (QC).
» Assessment of the laboratory analytical results.
« Assessment of soil at the sampled borehole locations.

Regional Geology and Landscape
Reference to the Geological Map of Sydney (Herbert 1983) indicates that the bedrock at the site is likely
to be Hawkesbury Sandstone, comprising medium grained quartz sandstone.

Reference to the Soil Landscape Map of Sydney (Chapman et al., 2004) indicates that the landscape at
the site belongs to the Gymea Group, which is characterised by undulating to rolling rises and low hills on
Hawkesbury Sandstene. However, the site is likely to have been filled in the past to raise levels for
development.

FIELD SAMPLING AND LABORATORY TESTING
An Environmental Engineer from Geotechnique was responsible for sampling and logging the sub-surface
profile encountered during the field work on 9, 10 and 13 July 2015.

Reference should be made to the engineering borehole logs in Attachment A for detailed descriptions of
the soil profile encountered during the field work. Generally, the samples did not have obvious asbestos
sheets/pieces, odour, staining or discolouration that would indicate the potential for contamination.

The sampled borehole locations are indicated on the attached Drawing No 13188/3-AA1.

To prevent the potential loss of any volatile compounds, the recovered soil sample for laboratory analysis
was immediately transferred into a labelled, laboratory supplied, 250ml| glass jar and sealed with an
airtight, Teflon screw top lid. The fully filled jar was then placed in a chilled container.

Samples were recovered using one-off nitrile gloves in order to avoid cross contamination between the
sampling locations.

In order to ensure the analytical performance of the primary laboratory, duplicate and split samples were
prepared and kept in labelled, laboratory supplied, glass jars (acid-washed and solvent-rinsed) sealed
with airtight, Teflon screw top lids. The fully filled jars were placed in a chilled container.

The recovered fill sample for asbestos analysis was transferred into a small labelled, plastic bags. The
small plastic bags were placed inside a large plastic bag.

At completion of field sampling the chilled container was transported to our Penrith office. All the jars and
bottle were then transferred to a refrigerator where the temperature was maintained below 4°C,

The chilled container with recovered samples was forwarded under Chain of Custody (COC) conditions to
the primary laboratory SGS Environmental Services (SGS) and the secondary laboratory, Envirolab
Services Pty Ltd (Envirolab), both NATA accredited.

On receipt of the samples the laboratories returned the Sample Receipt Advice verifying the integrity of all
samples received.

Nix Anderson Pty Ltd
DS.sf/03.08.2015

Iltem 9.3 - Attachment 25 Page 1087



(3 ‘ City of Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

(5 EOTECHNIQUE
PTY LTD

3

13188/4-AA
160 Burwood Road, Concord

Within the holding times detailed in Schedule B(3) of The National Environment Protection (Assessment
of Site Contamination) Measure (NEPM)} 1999 (April 2013) by the National Environment Protection
Council (NEPC), the recovered soil samples were analysed for the following potential contaminants of
concern:

* Metals, including, arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu}, lead (Pb},
mercury (Ha), nickel (Ni) and zinc (Zn).

» Total Recoverable Hydrocarbons (TRH).

» Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX).

+ Organochiorine Pesticides (OCP).

+ Polycyclic Aromatic Hydrocarbons (PAH).

e Polychlorinated Biphenyls (PCB).

* Cyanides.

s Phenols.

» Asbestos.

FIELD QUALITY ASSURANCE & QUALITY CONTROL (QA & QC)
The following QA/QC procedures were implemented for the sampling and analytical program.

Trip Spike Sample

Trip spike samples are obtained from the laboratory on a regular basis, prior to conducting field sampling
where volatile substances are suspected. The samples are held at Geotechnigue in the Penrith office, at
less than 4 degrees Celsius, for a period of not more than seven days. During the fieldwork, the trip spike
samples are kept in the chilled container with soil samples recovered from the site. The trip spike sample
is then forwarded to the primary laboratory together with the soil samples recovered from the site.

The ftrip spike is prepared by the laboratory by adding a known amount of a pure petrol standard to a
clean sand sample. The sample is mixed thoroughly to ensure a relatively homogenous distribution of the
spike throughout the sample. When the sample is submitted for analysis, the same procedure is adopted
for testing as the soil samples being analysed from the site.

The purpose of the trip spike is to detect any loss or potential loss of volatiles from the soil samples,
during field work, transportation, sample extraction or testing.

A trip spike sample (TS1) was forwarded to the primary analytical labaratory with the samples collected
from the site and tested for BTEX. The test results for the trip spike sample, reported as a percentage
recovery of the applied and known spike concentrations, are shown in Table A.

As indicated in Table A, the results show a generally good recovery (ranging from 99% to 107%) of the
spike concentrations.

Based on the above, it is considered that any loss of volatiles from the recovered samples that might
have occurred would not affect the outcome / conclusions of this report.

Nix Anderson Pty Ltd
DS.sf/03.08.2015

Iltem 9.3 - Attachment 25 Page 1088



CB ‘ City of Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

GEOTECHNIQUE
PTY LTD

4

13188/4-AA
160 Burwood Road, Concord

Duplicate Sample

In order to ensure reliable analytical results from the laboratory, one duplicate soil sample was prepared
from an original sample and submitted blind to the primary laboratory (SGS Environmental Services) for
analysis. The test results for the duplicate sample were compared with the test resulis of the
corresponding original sample and are summarised in the attached Table B. The duplicate frequency
adopted complies with the NEPM, which recommends a duplicate frequency of at least 5% (achieved with
1 duplicate sample analysed from 20 samples analysed, i.e. 5%).

A comparison was made and the Relative Percentage Differences (RPD) was computed to assess the
difference between the original and duplicate. RPD within 30% are generally considered acceptable. As
indicated in Table B, the comparisons between the duplicate and corresponding original sample indicated
generally acceptable RPD with the exceptions of higher RPDs for Chromium, lead, nickel and zinc, which
were considered due to the heterogeneity of the samples recovered. The concentration of arsenic,
copper, lead and nickel of the pairs of samples analysed were also well below the assessment criteria
adopted, therefore, the variations are not considered significant and the test results provided by the
primary laboratory are deemed reliable for this assessment,

Split Sample

Split samples provide a check on the analytical performance of the primary laboratory. One split sample
was submitted for analysis to a secondary laboratory (Envirolab Services Pty Ltd). The split sample
frequency adopted complies with the NEPM, which recommends a frequency of 5% (achieved with 1 split
sample analysed from 20 samples analysed, i.e. 5%).

Based on Schedule B (3) of the NEPM, the difference in the results between the split samples should in
general be within 30% of the mean concentration determined by both laboratories, i.e., RPD should be
within 30%. However, this variation can be higher for organic analysis than for inorganics and for low
concentrations of analytes. The test results are summarised in the attached Table C.

As indicated in Table C, the comparisons between the split and corresponding original samples indicated
generally acceptable RPD with the exception for arsenic, copper, lead and nickel. Higher RPDs
calculated for arsenic, copper, lead and nickel were considered due to heterogeneity of the samples
analysed. The concentrations of arsenic, copper, lead and nickel for the pairs of samples analysed were
also well below the assessment criteria adopted, therefore the variations are not considered significant
and the test resulls provided by the primary laboratory are deemed reliable for this assessment.

LABORATORY QA & QC

Geotechnique uses only NATA accredited laboratories for chemical analyses. The laboratory must also
incorporate quality laboratory management systems to ensure trained analysts using validated methods
and suitably calibrated equipment in order to produce reliable results.

In addition to the quality control samples, the laboratory must also ensure that all analysts receive
certification as to their competence in carrying out the analysis and participate in national and
international proficiency studies. SGS and Envirolab are both accredited by NATA. The two laboratories
also operate Quality Systems that are designed to comply with ISO/IEC 17025,

All reported laboratory limits of reporting (LOR) / practical quantitation limits (PQL) were less than the
assessment criteria.

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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As part of the analytical run for the project, the laboratories included laboratory blanks, duplicate samples,
laboratory control samples, matrix spikes and surrogate spikes.

We have checked the QA/QC procedures and results adopted by the laboratories against the appropriate
guidelines. The quality control sample numbers adopted by SGS and Envirolab are considered adequate
for the analyses undertaken and generally conform to recommendations provided in the National
Environment Protection Measure (NEPM) 1999 (April 2013) “Guideline on Laboratory Analysis of
Potentially Contaminated Soils".

Overall, the quality control elements adopted by SGS and Enviralab indicate the analytical data to fall
within acceptable levels of accuracy and precision for the analysis of soils. The analytical data provided,
is therefore considered to be reliable and useable for this assessment.

ASSESSMENT CRITERIA
Investigation levels and screening levels developed in the NEPM 2013 were used in this assessment, as
follows:

+ Risk-based Health Investigation Levels (HIL) for a broad range of metals and organic substances.
The HIL are applicable for assessing human health risk via all relevant pathways of exposure. The
HIL as listed in Table 1A (1) of Schedule B1 “Guideline on Investigation Levels for Soil and
Groundwater” are provided for different land uses.

The site is located within a parcel of industrial land, which will be developed into high density
residential community. As such, with regard to human health, analytical results will be assessed
against risk based HIL for residential with minimal opportunities for soil access; including dwellings
with fully and permanently paved yard space such as high-rise buildings and apartments (HIL B).

+ Health Screening Levels (HSL) for selected petroleum compounds, fractions and Naphthalene are
applicable for assessing human health risk via inhalation and direct contact pathways. The HSL
depend on specific soil physicochemical properties, land use scenarios and the characteristics of
building structures. The HSL listed in Table 1A(3) of Schedule B1 “Guideline on Investigation Levels
for Soil and Groundwater”" apply to different soil types and depths below surface to >4 m.

For this assessment, the analytical result was assessed against the available HSL for with minimal
opportunities for soil access; including dwellings with fully and permanently paved yard space such as
high-rise buildings and apartments (HSL B) for clay to depth of Om to <1m and for sand to depth of
Om to <1m.

»  Ecological Screening Levels (ESL) for selected petroleum hydrocarbon compounds, TPH fractions
and Benzo(a)Pyrene are applicable for assessing the risk to terrestrial ecosystems. ESL listed in
Table 1B(6) of Schedule B1 "Guideline on Investigation Levels for Soil and Groundwater" broadly
apply to coarse and fine-grained soils and various land uses and are generally applicable to the top
2m of sail.

The analytical results were assessed against the available ESL for urban residential for coarse and
fine-grained soils.

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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« Ecological Investigation Levels (EIL), a specific type of Soil Quality Guidelines (SQG) for selected
metals are applicable for assessing the risk to terrestrial ecosystems. EIL listed in Table 1B(1-5) of
Schedule B1 "Guideline on Investigation Levels for Soil and Groundwater’ depend on specific soil
physicochemical properties and land use scenarios and generally apply to the top 2m of soil. The EIL
are calculated using 30% effect concentration (EC30) or lowest observed effect concentrations
(LOEC) toxicity data. For arsenic and lead generic EIL for urban residential land use for aged
contamination are adopted. For other metals, where available, EIL are calculated directly by using
EIL calculator developed by CSIRO for NEPC.

For this assessment the analytical results were assessed against the available SQG / EIL for urban
residential land use for aged contamination in soil for low traffic volume.

« With regard to protection of the environment and impact on plant growth the available Provisional
Phytotoxicity Based Investigation Levels (PIL) published in the Guidelines for the NSW Site Auditor
Scheme (NSW EPA / DEC, 2008) and EIL published in the NEPM 1999 for cadmium and mercury are
used.

For discrete soil samples, the individual concentrations of analytes, except Cd and Hg, were assessed
against the HIL B / HSL B / ESL / EIL. The individual concentrations of Cd and Hg were assessed
against the PIL and HIL B.

For asbestos, the assessed soil must not contain bonded ACM in excess of 0.01%w/w and surface soil
within the site should be free of visible ACM, and friable asbestos in the seil should not exceed 0.001%
wiw.

The soil will be deemed contaminated or containing contamination “hot spots” if the above criteria are
unfulfilled. Further investigation, remediation and/or management will be recommended if the area of
concern is found to be contaminated or contain contamination “hot spots”.

LABORATORY TEST RESULTS, ASSESSMENT & DISCUSSION

Copies of the actual laboratory test results certificates from SGS are kept in the offices of Geotechnique
and will be provided upon request. The test results are also presented in Tables D to H together with the
available assessment criteria adopted. A discussion of the test data is presented in the following sub-
sections.

Metals

The Metals test results for discrete selected soil samples are presented in Tables D1 and D2 and as
shown, all concentrations of Metals were below the available relevant EIL, HIL B. All Cd and Hg
concentrations were also below the relevant PIL.

TRH and BTEX
The TRH and BTEX test results for the discrete selected soil samples are presented in Table E. As
shown in Table F the concentrations of F1 (TRH C6-C10 less BTEX), F2 (TRH >C10-C16 less
Naphthalene), F3 (TRH >C16-C34), F4 (TRH >C34-C40) and BTEX were below the relevant HSL B and /
or ESL adopted.

PAH
The PAH test results for the selected discrete soil samples are presented in Table F and as shown, all
BaP, BaP TEQ, Naphthalene and Total PAH were below the relevant HIL B or ESL or HSL B or EIL

adopted.
Nix Anderson Pty Ltd
DS.sf/03.08.2015
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ocP
The OCP test results for selected discrete soil samples are presented in Table G and as indicated, OCP
were well below the relevant HIL B. The concentrations of DDT were also below the EIL.

PCB
The PCB lest results for the selected discrete soil samples are presented in Table G and as shown, the

PCB concentrations were below the relevant HIL B adopted.

Phenols
The Phenols test results for the selected discrete soil samples are presented in Table G and as shown,

the Phenols concentrations were well below the relevant HIL B adopted.

Cyanides
The Cyanides test resulis for the selected discrete soil samples are presented in Table G and as shown,
the Cyanides concentrations were well below the relevant HIL B adopted.

Asbestos
The asbestos results for the selected discrete soil samples are presented in Table H and as shown, no

friable asbhestos was detected at the laboratory detection limit of 0.001%.

CONCLUSION AND RECOMMENDATIONS
Based on this assessment, it is considered that soil samples, recovered from boreholes BH11 to BH16 in

conjunction with geotechnical investigation, are unlikely to pose a risk of harm to human health and the
terrestrial environment and are environmentally suitable for the proposed development.

If suspect materials (identified by unusual staining, odour, discolouration or inclusions such as building
rubble, asbestos sheets / pieces, ash material, etc) are encountered during the construction stage, we
recommend that this office is contacted for assessment and necessary action.

LIMITATIONS
Within the stated scope of work, the services performed by Geotechnique in preparation of this report

were conducted in a manner consistent with the level of quality and skill generally exercised by members
of the profession and consulting practice.

This report has been prepared for Nix Anderson Pty Ltd for the purpose stated within. Any reliance on
this report by other parties shall be at such parties' sole risk as the report might not contain sufficient
information for other purposes.

This report shall only be presented in full and may not be used to support any other objective than those
set out in the report, except where written approval is provided by Geotechnigue.

The information in this report is considered accurate at completion of field sampling (13 July 2015) and in
accordance with current site conditions. Any variations to the site form or use beyond this date might
nullify the conclusions stated.

No contamination assessment can eliminate all risk; even a rigorous professional assessment might not
detect all contamination within the investigated locations.

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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Reference should be made to the attached "Environmental Notes" for details of the limitations of this
assessment.

If you have any questions regarding this report, please do not hesitate to contact the undersigned.

Yours faithfully
GEOTECHNIQUE PTY LTD

Ehogete

DANDA SAPKOTA
Senior Environmental Engineer

Attached Attachment A Drawing Mo 13188/3-AA1 (Borehole Locations)
Attachment B Engineering Borehole Logs
Attachment C Laboratory Analytical Results Summary Tables (Tables A ta H)
Attachment D Environmental Notes

LIST OF REFERENCES

Chapman et al. 2004, Soil Landscape Series Sheet 9030, Scale 1:100,000 (Sydney), Soil Conservation Service of NSW, Sydney.

Contaminated Land Management Act
Herbert C 1983, Geological Series Sheet 9130, Scale 1:100,000 (Sydney). Department of Minerals and Energy, NSW, Sydney.

NEPM 1999 (Aprl 2013), National Environment Protection {Assessment of Site Contamination) Measure {NEPM]), National
Environmental Protection Council (NEPC), Australia.

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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red, with some ironstone =
i SANDSTONE, grey-brown, low to medium Bedrock —
11.20,20) strangth, extremely weathered -
] Refer to Cored Borehole i
&— =]
7— ==
= 8— -—
I ] -
=
: = =]
c - 1
@ — =
g
o~ L |
g - -
E — ]
e
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(G EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 11

Location : 160 Burwood Road, Date :

09/07/2015

Concord Logged/Checked by : MT
drill model and mounting : Utility Mounted slope : deg. R.L. surface: =35
core size: NMLC bearing : deg. datum:  AHD
r CORE DESCRIPTION DEFECT DETAILS
4 o ™ point load
g 3| Ze| Bl .| index e DESCRIPTION
= o8 2| =2 rock type, grain characteristics, 2 | &| strength . inclination, thick
g .,E E '% E 'g colour, structure, minor components. f,i g 15(50) {mm) n::s:rh:‘.: r::g::'ess‘ce::‘tsi:’g.
S 32| BE | @ | £ |8 av, M| E8s22 .| specific General
Coring Commenced at 5.0m | SEACENEEERCE
SANDSTCONE, fine to coarse grained, grey to | DW- |L-M]| : i A
red-brown W i
| o
SANDSTCNE, fine to coarse grained, grey- | DW- |[M-H| 13
brown SwW
£3

Borehole No. 11 terminated at 10.2m

form no. 603 version 03 - 09/10
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GEOTECHNIQUE
PTY LTD

Job No 13188/3 BH11 Started Coring at 5m

BH11 terminated at 10.2m

Nix Anderson Pty Ltd
MT.mh/04.09.2014
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(3 EOTECHNIQUE
PTYLTD
Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 12
Location : 160 Burwood Road, Date : 098/07/2015
Concord Logged/Checked by: MT
drill model and mounting :  Utility Mounted slope : deg. R.L.surface: =34
hole diameter : 125 mm bearing : deg. datum : AHD
5| £ | o 2 = 5 =3 8
a|l 58| £ B | ®, R | EE £ Remarks and
g % g B _ 5 2 i :‘:‘ o Eé MATERIAL DESCRIPTION 5 g % = E additional
£l 5| » | EE 1= | §£8 2| @ > | soil type, plasticity or particle characteristic, 4% | 88 [2E . observations
E % E 2 E % |.!. _g £ E % colour, secondary and minor compenents. E 3 S g 2 g_&
ol v TOPSOIL: Sandy Silt, low plasticity, dark
K rown, with some roots
;”‘ x5 FILL: Silty Clayey Sand, fine to coarse grained, -]
GP ith some gravel ]
FILL: Silty Clay, medium plasticity, grey, with —
some gravel o
A B b »
undwater at 1.8m
GP = -
3— ]
N=5 . -
123
aP -1 B
5] # 4] SC-SM [Silly Glayey SAND, fine to medium grained, W
B black to dark brown, with some shell fragments ]
77 i
= —;:;; €l |Silty Sandy CLAY, medium plasticity, red to MPL | L =]
111 ¥4 brown —
| E;l
s—Fq7 —
Lo
Va4 =
_EY =
&
s
o o —
7 i
=
praqs
—4d =
z| .
—Yige -
s
—Jns —
258
Pt .
77— :‘; ; Becoming harder ta ddil_|
it
- gL -
b
a4 -
i Silty Clayey SAND, fine o coarse grained, w MD -]
h_100 larey-brown to red f Bedick -]
- SANDSTONE, grey to red-brown, extremely ]
E weathered, low strength
@ |
g; =
s -
i =
g .
™~
2 —
E =)
£
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(GEOTECHNIQUE
PTY LTD

engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 12
Location : 160 Burwood Road, Date : 09/07/2015
Concord Logged/Checked by: MT
drill model and mounting :  Utility Mounted slope : deg. R.L.surface: =34
hole diameter : 125 mm bearing : deg. datum : AHD
Elg|e |2 2 g vE| #
- § g 3 n E % ';E f E% MATERIAL DESCRIPTION gé §§ E R:’:”“d‘i’t'i‘:":'l‘d
£ E ; E E_ 1z | £8 | g > | soil type, plasticity or particle characteristic, £ T | e8|, observations
Elsl 5|l & 2 Se E, % colour, secondary and minor components. E8 2% |2 &E
= Borehole Mo 12 terminated at 9.7m due {6 10- =
10— Bit refusal -]

form no. 002 version 04 - 05/11
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(5 EOoTECHNIQUE
PTY LTD

engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 13
Location : 160 Burwood Road, Date : 10/07/2015
Concord Logged/Checked by: MT
drill model and mounting : Utility Mounted slope : deg. R.L.surface: =34
hole diameter : 125 mm bearing : deg. datum : AHD
5[ 2o | 2 =4 § »5| =
sl 5| s | x HEE | 8E g Remarks and
E é g -E _ s 7 5 E u §_§ MATERIAL DESCRIPTION g g _2 s s additional
£l 5 *IEEl 2| 5 | £8 I > | soil type, plasticity or particle characteristic, 2T | B |2E | observations
E % g E E S, I.L_' .g i ‘E, T.: colour, secondary and minor components. E 3 S % - g_g
GP a il TOPSOIL: Siity Sand, fine to medium grained,
[dark brown. with some grass rools ]
= FILL: Silty Clay, medium plasticity, brown- .
orange, with some gravel -
GP i |
PR i
Gp e FILL: Silty Clay, medium plasticity, brown-grey —
333 -
a p—
| _ Il ] = . =
el —74 SC-SM |Silty Clayey SAND, fine to medium grained, W | MD Groundwateral 25m ]
%7 yey g
_’//é yellow, with some sandstone gravel -
% —
Neg - é; -
344 .
_/2,/, ]
SM | Silty SAND, fine to coarse grained, grey W b =
N=R —4
F.82050 SANDSTONE, fine to coarse grained, grey- Bedrnck -
brown to yellow, extremely weathered, low T
strangth

Refer to Cored Borehole

form no, 002 version D4 - D511
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(G EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 13
Location : 160 Burwood Road, Date : 10/07/2015
Concord Logged/Checked by : MT
drill model and mounting : Utility Mounted slope : deg. R.L. surface: =34
core size: NMLC bearing : deg. datum:  AHD
r CORE DESCRIPTION DEFECT DETAILS
4 o ™ point load
el 3| % | E Bl index defect DESCRIPTION
3| = é .: ‘2 ﬁ rock type, grain characteristics, fl: 'g"' strength spacing type, inclination, thickness,
E .E @ E‘ £ g colour, structure, minor components. ® & 15(50) (mm) planarity, roughness, coating.
g 32| BE | & g e, My | E8223 .| specific General
Coring Commenced at 5.8m SEEERIEEE: :
SANDSTONE, fine to coarse grained, brown for DW |L-M ;
& red-grey ~
SANDSTONE, fine to coarse grained, grey o : DW |L-M
red-brown :
T _
JCORE LOSS: 7.4-7.5m_ . : Core loss 100mm
SANDSTONE, fine o coarse grained, grey 1o DW [ M : A
\red-brown /| DW= IMH| el
s SANDSTONE, fina to coarse grained, brown 1oy SW i |
grey !
x
9 HE =
s -
Borehole No. 13 terminated at 10.0m |
11— -
12— o
13— -
g. 14— -
§ 5
g -
g .
: 15— u
5 _| :

Item 9.3 - Attachment 25

Page 1103



CB ‘ City of Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

GEOTECHNIQUE
PTY LTD

GEOTECHNIQUE
PIYELTD

Job No 13188/3 BH13 Started Coring at 5.8m

BH13 terminated at 10.0m

Nix Anderson Pty Ltd
MT.mh/04.09.2014
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(3 EOTECHNIQUE
PTY LTD
Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 14
Location : 160 Burwood Road, Date : 10/07/2015
Concord Logged/Checked by: MT
drill model and mounting :  Utility Mounted slope : deg. R.L.surface: =32
hole diameter : 125 mm bearing : deg. datum : AHD
5| £ | o 2 = 5 =3 8
m|l 85| E o - L. _s' = = g E e Remarks and
E % g B _ 5 e i § o ﬁé MATERIAL DESCRIPTION g g % = E additional
£ 5| ¢ |EE| 2| 5 | €8 | 8| &3 | soiltype, plasticity or particle characteristic, | 53 | @% [2€ | observations
E % E 2 E % b!_ _g £ a % colour, secondary and minor compenents. E 3 3 % - g_}‘
L . TOPSOIL: Silty Sand, fine to medium grained,
I rown, with some grass rools N
. FILL: Silty Clay, medium plasticity, grey-brown T
GP Nz —
1,24 -
L FILL: Silty Sand, fine to medium grained, ]
- brown, with frace of iron shards I
GP N=20 N ]
14,185 —1 -
[ GP | Siity SAND., fine to medium grained, grey-
brown ]
Al o —
-~ SM [ Silty SAND, fine to coarse grained, grey-brown | W MD Groundwater 2t 3.0m
1054 ]
Silty SAND. fine to medium grained, grey W MD -
?}f/ SC-5M | Silty Clayey SAND, fine to coarse grained, red- w MD n
—f -
N=13 P brown
358 — f{.‘ -
.
5 _f;/ —
P ]
%o
= x? _
%z
i |
7% ]
Nz SM | Silty SAND, fine to coarse grained, red- brown, w MD
51112 with some sandstone fragments .
SANDSTONE, red-brown to grey, extremely Badrack
weathered, low strength N
s SANDSTONE, grey to red, distinclly weathered -]
low to medium strength -
5 ]
=
3 -
< ]
@ =
g —
™~
g .
g =)
E ]
e
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(3EOTECHNIQUE
PTY LTD

engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 14
Location : 160 Burwood Road, Date : 10/07/2015
Concord Logged/Checked by: MT
drill model and mounting : Utility Mounted slope : deg. R.L.surface: =32
hole diameter : 125 mm bearing : deg. datum : AHD
HFCRE d § 23| &
- § g 1‘3 n E % lFa ;.; :?: E% MATERIAL DESCRIPTION g é § E E R:""“d‘i’l:‘:":'l‘d
% E ; E E_ e E ‘-& £ E. [ > | soil type, plasticity or particle characteristic, E ? es |2 g - observations
Elel 5|z % |.!. _g = & % colour, secondary and minor compenents. E 3 S 1‘; a &E

Borehole No. 14 terminated at 10.0m

form nio. 002 version 04 - 05/11
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(3EOTECHNIQUE
PTY LTD

engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 15
Location : 160 Burwood Road, Date : 13/07/2015
Concord Logged/Checked by: MT
drill model and mounting :  Utility Mounted slope : deg. R.L.surface: =32
hole diameter : 125 mm bearing : deg. datum : AHD
il 8| o 3 4 5 =B s
a|l 58| £ B .| = 8| %% 2E £ Remarks and
= z £ |3 » E % EE el & _E MATERIAL DESCRIPTION gé i E = dditional
£ § » E E v 5| £ E_ % > | soil type, plasticity or particle characteristic, £ T | e8|, observations
El & E e % |.!. _g £ - % colour, secondary and minor compenents. E 3 3 1‘; - &E
GF | a i TOPSOIL: Silty Sand, fine to medium grained,
_53 rown, with some grass /
R FILL: Silty Sandy Clay, medium plasticity, =
GpP N=R —f brown .
3.5.25560 }

RS
]

— Borehole No. 15 terminated at 1.3m due to =
— refusal in possible sandstone boulder -

form nio. 002 version 04 - 05/11
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(3 EOTECHNIQUE
PTY LTD
engineering log - borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 16
Location : 160 Burwood Road, Date : 13/07/2015
Concord Logged/Checked by: MT
drill model and mounting :  Utility Mounted slope : deg. R.L.surface: =32
hole diameter : 125 mm bearing : deg. datum : AHD
il 8| o 2 = 5 =B 8
a|l 58| £ B .| = 8| %= g2 £ Remarks and
= z £ |3 » E % 5 E el & % MATERIAL DESCRIPTION g E i E s avitional
£|5| % | EE 1| £8 sl @ > | soiltype, plasticity or particle characteristic, 48 | 88 [2E . observations
E % E 2 E % g _g e E % colour, secondary and minor compenents. E 3 a % - g_&
P a i TOPSOIL: Silty Sand, fine to medium grained,
I lbrown, with grass roots
1 FILL: Silty Clay, medium plasticity, grey-brown -
GP N=10 7 n
464 — ]
L ¥ FILL: Silty Sand, fine to coarse grained, brown, T
= E with some gravel ]
GP H=12 N : =
342 —%¢ —
22— —]
R R FILL: Silty Sand, fine grained, brown, with some) T
1 boulders n
44— —_—
5—1 =]
¢ SM | Silty SAND, fine to medium grained, dark w

brown, with some shell fragments

Refer to Cored Borehole

form nig. 002 version 04 - D5/11

Iltem 9.3 - Attachment 25 Page 1108



CB | Gy Agenda to Ordinary Council Meeting
== | Canada Bay 6 December 2022

(G EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/3
Project : Proposed Development Borehole No.: 16
Location : 160 Burwood Road, Date : 13/07/2015
Concord Logged/Checked by : MT
drill model and mounting : Utility Mounted slope : deg. R.L. surface: =32
core size: NMLC bearing : deg. datum:  AHD
r CORE DESCRIPTION ' DEFECT DETAILS
4 o ™ point load
g s|%e |2 , o £ | |  index defect DESCRIPTION
3 -2 .: £ |z rock type, grain characteristics, £ | B strength Spacig type, inclination, thickness,
£ .,E | RE 2 colour, structure, minor components. - g 15(50) {mm) planarity, roughness, coating.
g g2 | 8¢ & ; W g MW §§§§§g Specific General
Coring Commenced at 7.6m SR EAEEREY
CORE LOSS: 7.6-7.85m I Core loss 250mm
i SANDSTONE, fine to coarse grained, red- | DW- | M |
brown, grey sw

SANDSTONE, fine to coarse grained, red- | DW- [#-H :
brown swW :

SANDSTONE, fine to coarse grained, grey

Borehole No. 16 terminated at 12.2m

form no. 603 version 03 - 09/10
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Job No 13188/3 BH16 Started Coring at 7.6m

BH16 terminated at 12.2m

Nix Anderson Pty Ltd
MT.mh/04.09.2014
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KEY TO SYMBOLS

Symbol Description

Strata symbols

Pavement
(Bitumen, Concrete Slab, etc)

Fill

Silty Sand

Sandstone

vouv Topsoil

] Silty Clayey Sand
ﬁj;j Yy yey

A Silty Sandy Clay
457 medium plasticity

Misc. S ols

. Groundwater

Descriptions of various line types (solid, dotted, ete.)

Profile change

Gradual profile change

Notes:

1. Exploratory borings were drilled between 13/07/2015 and 13/07/2015
using a 50, 100 and 125mm diameter continuous flight power auger.

2. These logs are subject to the limitations, conclusions and
recommendations in this report.

3. Results of tests conducted on samples recovered are reported
on the logs.

Iltem 9.3 - Attachment 25 Page 1111
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KEY TO SYMBOLS

Symbol Description

Strata symbols

Sandstone

Core Loss

Misc. Symbols

X Point Load Strength

Descriptions of various line types (solid, dotted, etc.)

Profile change

Gradual profile change

Notes:

1. Exploratory borings were drilled between 13/07/2015 and 13/07/2015
using a 50, 100 and 125mm diameter continuous flight power auger.

2. These logs are subject to the limitations, conclusions and
recommendations in this report.

3. Results of tests conducted on samples recovered are reported
on the logs.

Iltem 9.3 - Attachment 25 Page 1112
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Log Symbols & Abbreviations (Non-cored Borehole Log)

Log Column SymboliValue Description
Drilling Method V-bit Hardened steel V' shaped bit attached to auger
TC-hit Tungsten Carbide bit attached to auger
RR Trcone {Rock Rolier) bit
DB Drag bit
BB Blade bit
Groundwater Dry Groundwater not encountered to the drilled or auger refusal depth
i Groundwater level al depths shown on log
'7 Groundwater seepage at depths shown on log
Environment Sample GP Glass bottle and plastic bag sample over depths shown on log
G Glass bottle sample over depths shown on log
P Plastic bag sample over depths shown on log
PID Reading 100 PID reading in ppm
Geotechnical Sampie DS Disturbed Small bag sample over depths shown on log
DB Disturbed Bulk semple over depths shown on log
ey Undisturbed 50mm fube sample over dej shown on |
Field Test N=10 Siandard Penetration Test (SPT) ‘N’ vaiue. Individual numbers indicate blows per
3556 150mm penetration.
N=R ‘R rep refusal fo p on in hardivery dense soils or in cobbles or
10,15/100 boulders.
The first number represents 10 blows for 150mm penelration whereas the second
number represents 15 blows for 100mm penetration where SPT met rafusal
DCPIPSP 5 Dynamic Cone Penetration (DCP) or Perth Sand Penelrometer (PSP). Each
B number represents blows per 100mm penetration. 'R0 rep ts refusal sfter
T 10mm penetration in hard/very dense solls or in gravels or boulders.
7
Classification GP Poorly Graded GRAVEL
GW Well graded GRAVEL
GM Silty GRAVEL
GC Clayey GRAVEL
sp Poorly graded SAND
sw Well graded SAND
M Silty SAND
&C Clayey SAND
ML SILT f Sandy SILT / clayey SILT, low piasticity
M SILT / Sandy SILT / clayey SILT, medium plasticily
MH SILT / Sandy SILT / clayey SILT, high plasticity
cL CLAY | Silty CLAY / Sandy CLAY / Gravelly CLAY, low plasticity
Cl CLAY / Silty CLAY { Sandy CLAY / Gravelly CLAY, medium plastici
cH CLAY / Silty CLAY / Sandy CLAY / Gravelly CLAY, high plasticity
Moisture Condition
Cohesive soils M<PL Maisture content less than Plastic Limit
=PL Moisture content equal to Plastic Limit
M=PL Moisture conteni o be greater than Plastic Limit
Cohesionless soils D Dry - Runs freely through hand
M Moist - Tends fo cohera
w Wet - Tends to cohere
Consistency Tem Undrained shear strength, C.(kPa)  Hand Penetrometer (QGu)
Cohesive soils Vs Very Soft s12 <25
s Soft »12 525 25-50
F Firm >25 =50 50-100
St Stiff S50 <100 100 —200
VSt Very Stiff >100 200 200 - 400
H Hard =200 =400
Density Index Temn Density Index, I (%) SPT ‘N’ (blows/300mm)
Cohesioniess soils VL Very Loose =15 <5
L Loose >15 =35 5 =10
M Medium Dense 35 65 >10 <30
D Dense >65 <B5 =30 <50
VD Very Dense »B5 >30
Hand Penetromeater 100 Uncenfined comprassive strength (g.) in kPa determined using pocket
200 penetrometer. at depths shown on log
Remarks Geological ongin of soils
Residual Residual soils above bedrock
Alluvium River deposited Alluvial soils
Colluvial Gravity deposited Cofluvial sails
Aeclian Wind deposited Aeolian soils
Marine Marine Soils

Iltem 9.3 - Attachment 25
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GEOTECHNIQUE

PTY LTD
AS1726 ~ Unified Soil Classification System
sjor Divt T | S Typical Namaz Fieid fiona Sand and Gravais. Laboratory classificaion
Fizje | Pestcryar CLF Dl = OwFRDwB) otz
BOULOERS 0.075mm Fina
o Frachon
COBBLES
&
-3 Well groded aves, gaveiaand | Vilae fangs v 5 - ) Eetan 1apd3 | .Gty et
mintures, Wil or o fines of al intermossate sizes, ool enough fioes {6 bind by the mafhod
e coarse grains, ta oy sitengin 9 gvon forfio
P iy v o 5 B Fais 1 compy wih abavs
SRS ‘sand mixiures, fite of o fings, ‘50me nlamodle i0S MSSIngG. not y!
(ME‘”;;:I‘::‘: uniform graves fines 1o nd caarse graing, RO try sirength 3
largor than =] iy gravess, Diety Ton-paalic fires, [P Beiow A& - = 2. Bordadion.
COARSE ,i Classifications
crANEDSOLS | 4O D Ladd oy fomargst occur whan ihe
{mare than rall of Medum percerane
material s 3 iy meterh Tres, 51| Ame A E E fines (racton
B3 s larger miriuros magum o hagh dry srangih e or 4,37 smeer man
m 0.075mm) i TO75mm sizo) 6
greates fan 5%
o) vl s range i grain s and subw ot o5 - £ Bolwsar 13093 | andlos than
i o > : 12%. Borerine
om0 coarse grains, no dy stength pars.
Ed - E : F
saps sarda; ives, untorm irseng ootamuth itz oo
(mate than ha af — sands finos 1o b eourse grarns, po cry sirength £ 0 T0, -
oo £ Sy sards, sand ol TS Tty materiats wilh excess Of ion asic e, 0| Beow A P .
i 7670 10 rmadium oy sirengin e or Lt
£ Cinpey s Tty e e, WS | Abewh = =
madiur fo high dry siangih H o of 17
Fim 0,075
[ Teorganc sits ard very fre ands, | Dry Strengh | Diamncy | Youghness
o fiaur, siy ar ciayey fine
sarvts or clayey sits wih sight Tore G w | Ok Tone Teow A
phasiicty sow )
Lo Tnorganic Clays of bwa medim | Meum o None o vy | Wedum Roow A
SILTS & CLAYS {fquid it < 50%) phastidy, gravelly ciayy, Sandy oo siow E e @
claya. sify clays, loan clays. g i 4
oC Diganic 37t and organc Sy Town Sow Tow R = Eoaw & z /
clays of low plaaticity e 3 e w
FINE GRANED S
SOILS (mora than W TROTARIE ST, MEAEHO0S o7 Tows Sowis Tow® Boaw & = oL q
e o matssial diatamaceous fine sandy or sity medum rore medum e =
5 than 63mmis ol pols § 22
smaller than g
0.075mm) cH Thorgan dlays of redumia Wgh | Highlovary | Mone 3 I [y
SILTS & CLAYS (hquid $mit > §0%) pastcy, fat clays g f ino z /] on
21
o T ey T rodum G Hgh | Wedumio Tomovery | Lok Boow & é e o MH
plasticty, organic sits high siow modim ine —S z
a
w Peatand Hghty orpanic sols 7] T yTociand Earveices W H.0; 6 e m o @ m & ™ e
HIGHLY ORGANIC SOILS SRl D TIRch M X Liquid Limit (W), percont
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Log Symbols & Abbreviations (Cored Borehole Log)

Log Column Symbol Description
Core Size Nominal Core Size (mm)
NQ 47
NMLC 52
HQ 63
Water Loss — Complets water loss
< Partial water loss
Weathering FR Fresh Rock shows no sign of decomposition or staining
SW Slightly Weathered Rock is slightly discoloured but shows little or na change
of strength from fresh rock
ow Distinctly Weathered Rack strength usually changed by weathering. The rock
may be highly discoloured, usually by ironstaining.
Porosity may be increased by leaching, or may be
decreased by depasition of weathering preducts in pores
EW Exds ly Weathered Rock is thered to such an extent that it has “soil’
properties, L.e. it either disintegrate or can be remoulded,
in water
RS Residual Soil Soil developed on extremely weathered rock: the mass
structure and substance fabric are no longer evident;
there is a large change in volume but seil has not been
significantly transported
Strangth Term Point Load Strength Index {50, MPa)
EL Extremely Low =0.03
VL Very Low >0.03 s0.1
L Low =01 503
M Medium >0.3 =1
H High >1 <3
VH Very High >3 =10
EH Extremely High =10
Defact Spacing Description Spacing {(mm}
Extremely closely spaced <20
Very closely spaced 20 to 60
Ciosely spaced B0 to 200
Medium spaced 200 to 600
Widely spaced 600 to 2000
Very widely spaced 2000 to 6000
Extremely widely spaced >6000
Defect Description
Type Bp Bedding parting
Fp Foliation parting
Jo Joint
sh Sheared zone
Cs Crushed seam
Ds Decomposed saam
Is Infilled seam
Macro-surface geometry St Stepped
Cu Curved
Un Undulating
Ir Irregular
Pl Planar
Micro-surface geometry Ro Rough
sm Smooth
Sl Slickensided
cn clean
Ceating or infilling 50 stained
wn veneer
cg coating

Iltem 9.3 - Attachment 25

Page 1115



CB | 8w - e Agenda to Ordinary Council Meeting
~—— | Canaqa ba
y 6 December 2022
P’I‘Y LTD
AS1726 — Identification of Sedimentary Rocks for Engineering Purposes
Grain Siz6 mm Bedded rocks {moslly sedimentary)
More Grain Size Atleast 50% of grains are of carbonate | Af lsast SO% of grains.
than X are ol fine grainsd
2 20 voleanic otk
CONGLOMERATE Fragmems of vakcant SALINE ROCKS
Rounded boulders, cobibles and gravel ecia i m fnec matrix
& cemeanted In a finar matrix
RUDACEOUS ut Colcinudite Rounded grains it
Broceia E AGGLOMERATE
[ 1 & =] ar grains:
F imeguiar rock fragments in a finer mabix gg e B " i
Cosrse | SANDSTONE Cemeniad voicanic ash | Gypsum
Angislar or rounded grains, eommonty EE
0.6 g cemanizd by clay, coloile of iron rminerals :}é
z
2 Medm | Guarezite o 5 TuFe
i || 2 Quarz grains and sliceaus cemant B Calsradiis
=
& Fine Ackose %
- Many Tolkds por grainsg
Gi
0.08 Many rock chips ,
\UBSTONE SILTSTONE . Calcsillre Fine-grained TUFF
0.002 Mastly sit g § g
——— ARGILLACEOUS 3
e SHALE CLAYSTONE g 2 Tkl |5 | emesmediIEr
P Fissiie Mastly Clay
Amorphous ar Fiint: occurs a5 hands of nodules in the chak COAL
cryplo-crystafive Chert: occurs as nodulos and beds in Frestone and calcarsous sandsiong LIGNITE
Granuiar comenind = excepl amorphous recks.
SILICEOUS CALCAREQUS SILICEOUS CARBONACEQUS
ESEDIMENTARY ROCKS
Granukr comented m:hwrymlyln srangth. Some sandsionns are stronger than many lgroous rocks. Becdfng may not chow in hand
pec and is best soen in ou O y rouks, and some metsmorphic rocks derived from them, contaln faseils
LCaicareaus rocks contain eaioie (calcium cartoniate] which effervesees with dilute hydrocihionn acid
AS1726 — Identification of Metamorphic and Igneous Rocks for Engineering Purposes
© v s {mistly ) Rocks vith massive stroctuts and orystaline fewture (mastly gneca) O
Grain siza Grain size Ware than 20
description descrigten Pegmalte Pyrusenits
MARELE i)
GNEISS Pariderils
Well developed bt often widely . .
spaced folat ormeBimes with QUARTZITE GRANITE Dionte GABBRC
schistoss bands [
These rocks ans somelimes.
COARSE Qeancille COARSE | phorphyrilic and are then described.
for axampie, as porphyritic grants
Migimatite
Irragularly fellatisd: mixad sehists HORNFELS
and aneases Fi
SCHIST ;
Wil daveloped undulose Amphibatts Micorgranite Mhcrodionfie
fotizfion; generaily much mica 08
These rocks am somalimes
MEDIUM Swrpentine MEDIUM phorphyritic and are (hen described Deiorits
&S porphyries 0z
i)
PHYLLITE
Saghtly unduices fotaton; RHYOLITE ANDESITE
somelmas spotied 0.002
FINE T FINE =] BASALT
el developed plana cleavage phorphyrilic and ars then descrbed Lees than
{fslation) g porphysies ooz
Bbylorite Amorpheus or
Feund infautt 2otes, malrily in Obsidion Vokanc glass coypactystalia
igracus and matamorphic areas [
CRYSTALLINE
Pale~- Dark
SiLICECUS Wanly ACID INTERMEDIATE BASIC ULTRABASIC
SILICEOUS Much guartz Some quartr Lt or rio
quanz
METAMDRPHIC ROCKS IGNEQUS ROCKS
Tocks are by folation which may Composed of closely iMeriocking mireral grains. Sirong whan frash; no! porous
mnimaw Follmm in gneissas i best observed In outcrop. Non-
fotiated are difficult to excopt by Mode of =1 Batholith; 2L ikths: 3 Sifte: 4 Dykes: 5 Lava Flows: & Veins
Ay rock baked by contact metamarphism is descrbed !! “homiets”
and is generalty somewhat strongor than the parent rock
Mout frash meta : rocks are strang athough fissle
Iltem 9.3 - Attachment 25 Page 1116
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TABLE A

(3 EoTECHNIQUE

TRIP SPIKE SAMPLE
(Ref No: 13188/4-AA)

PTY LTD

ANALYTES

Trip Spike TS1

BTEX
Benzene
Toluene

Ethyl Benzene
Xylenes

100%
107%
99%

100%

Note : results are reported as percentage recovery of known

spike concentrations

Nix

Anderson Pty Ltd
DS.sf/03.08.2015
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GEOTECHNIQUE
PTY LTD
TABLE B
DUPLICATE SAMPLE
(Ref No: 13188/4-AA)

BH11 Duplicate RELATIVE PERCENTAGE
ANALYTES 0-0.15m o DIFFERENCES (RPD)

mglkg mylkg %
[METALS
Arsenic <3 <3 -
Cadmium 0.4 <0.3 -
Chromium 7 18 69
Copper 29 29 1]
Lead 10 6 50
Mercury 0.01 <0.01 -
MNickel 36 67 137
Zinc 49 27 58
TOTAL PETROLEUM HYDROCARBONS (TPH)
F1(C8-C10 less BTEX) <25 <25 -
F2 (>C10-C186) <25 <25 -
F3 (>C16-C24) <30 <90 -
F4 (>(34-C40) <120 <120 -
BTEX
Benzene <0.1 <0.1 -
Toluene <01 <0.1 -
Ethyl Benzene <0.1 <0.1 -
Xylenes <0.3 0.3 -
POLYCYCLIC AROMATIC HYDROCARBONS
Benzo(a)Pyrene TEQ <0.3 <0.3 -
Total PAH 1 <0.B -
Naphthalene <0.1 0.1 -
Benzo(a)Pyrene <0.1 <0.1 -
ORGANOCHLORINE PESTICIDES {OCP)
Hexachlorobenzene (HCB) <0.1 <0.1 -
Heptachior <01 <0.1 -
Aldrin+Dieldrin <0.15 <0.15 -
Endrin <02 <0.2 -
Methoxychlor <0.1 <0.1 -
Mirex <0.1 <0.1 -
Endosulfan (alpha, beta & sulphate) <05 <0.5 -
DDO+DDEDOT <0.6 <0.6 -
Chlordane (alpha & ganma) <0.2 <0.2 -
POLYCHLORINATED BIPHENYLS (PCB)
Total PCB <i <i -
CYANIDES & PHENOLS
Cyanides <05 <0.5 -
Phenols <5 <5 -

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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GEOTECHNIQUE
PTY LTD

TABLE C
SPLIT SAMPLE
{Ref No: 13188/4-AA)
BH13 Split Sample | RELATIVE PERCENTAGE
ANALYTES 0-0.15m 1 DIFFERENCES (RPD}
malkg myglkg
(SGS) (ENVIROLAE) %
|METALS
Arsenic 6 4 40
Cadmium 0.5 0.4 -
Chromium 16 15 [
Copper 20 35 55
Lead 24 15 46
Mercury 0.02 <01 =
Nickel 7.5 14 &0
Zinc 32 32 0
TOTAL PETROLEUM HYDROCARBONS (TPH)
F1 (C8-Ciltless BTEX) <25 <25 -
F2 (*C10-G16) <25 <50 -
F3{>C16-C34) <80 <100 -
Fd (>C34-C40) <120 <100 Z
BTEX
Benzene <0.1 0.2 -
Toluene <01 <0.5 -
Ethyl Benzene <0.1 <1 -
Kylenes <0.3 <3 -
POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
Benzo(a)Pyrene TEQ <0.3 0.5 -
Total PAH <0.8 <1.55 -
Naphthalene <0.1 <0.1 -
Benzo(a)Pyrene <0.1 <0.05 -
ORGANOCHLORINE PESTICIDES (OCP)
Hexachiorobenzene (HCE) <0.1 <0.1 -
Heptachior <0.1 <0.1 -
idrin+Dieldrin <0.15 <(.2 -
Endrin N2 <01 -
Methoxychior <0.1 <0.1 ¥
Mrex <01 - =
Endosulfan (alpha (i), beta (I} & sulphate) <05 <03 -
DDD+DDE+DDT <0.6 <0.3 -
Chiordane (alpha & gamma) <02 <0.2 -
|[POLYCHLORINATED BIPHENYLS (PCB)
Total PCB <1 0.7 -
CYANIDES & PHENOLS
Cyanides <0.5 <0.5 -
Phenols <5 <5 -

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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GEOTECHNIQUE
PTY LTD

TABLE D1
METALS, CATION EXCHANGE CAPACITY (CEC) & pH TEST RESULTS
DISCRETE SAMPLES
(Ref No: 13188/4-AA)
METALS (mgfkg)
H
= iy
; o
g = © § a £ ¥ o
7] o« [ o T
N o 2 T o a W 2 = P} T
Sample Location Depth (m) & B 3 4 = 3 @§ 8 | %
BH11 2528 5 03 13 51 16 001 06 44 | 35 |49
BHIZ 0-0.15 4 <03 12 17 19 002 49 26 | B4 | 7
BH12 151.8 6 03 12 16 2 o2 22 2 . 7
BH13 0-0.15 B 05 16 20 24 002 75 32 10 79
BHI3 1518 & 04 13 68 20 001 14 88 | B1 | 72
BH14 0-0.15 4 03 14 16 20 011 63 36 - 2
BH14 2021 <3 <03 19 4 7 003 21 100 | - -
BH1S 0-0.15 B o4 13 21 3 0M 55 36 - -
BH15 0508 5 04 14 2 29 002 64 32 | 12 |71
BHIGE 0.50.8 5 03 18 19 18 002 55 22 » .
BHIG 1518 <3 <03 32 21 19 003 24 34 28 9
Limits of Reporting (LOR} 3 03 05 05 1 005 05 05 | 002 | -
NATIONAL ENVIRONMENT PROTECTION AMENDM ENT
MEASURE (2013)
Health-based Investigabion Levels (HLJ'B - Residentil 8 | 500 150 500° 30000 1200 30 1200 60G0O
® T 4
Ecological Investigation Levels (ELJ" Urban residential | 100 - 400 65 1100 - 10 160
GUIDELINES FOR THE NSW SITE AUDITOR SCHEME
(2006)
Frovisional Phytotoxity-Based nvestigation Levels (PIL) 3 1

Motes:  a Residential with mnimal opporiunities for soid access; includes dw ellings w ith Tully and permanently paved yard
space such as high-rise buildings and apariments

EL of aged chromum{ll), nickel & zinc were derived from cakulation spreadsheet developed by CEIRC for NEPC;
old NSW suburb with low traffic volume; the low est CEC=2.6 crmolc/kg & pH=4.9; the assumed clay content=10 %
w ere salected for derivation of EL; a conservalive approach.

BL of aged copper w as calculeted based on the pH and the CEC of the sample analysed and the low est value of
the ACL was adoptad.

T

Chramium (Vi)

Methyl Mercury

Generic Bl for aged arsenic
Chraomium (i

Generic added contaminant limit for aged lead + ambient background concentration; old NSW suburb with low traffic
volume.

g 200

Nix Anderson Pty Ltd
DS.5f/03.08.2015
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(S roTECHNIQUE
PTY LTD
TABLE D2
METALS, CATION EXCHANGE CAPACITY (CEC) & pH TEST RESULTS
DISCRETE SAMPLE
(Ref No: 13188/4-AA)
METALS (ma'kg)
g
Q
= pen
‘é’ [=2]
= 2 é
g 3 2 g z £
i = =] o Q 5 £
7] @ o T o O
4 £ o o 9 z o T
Sample Location Depth (m) 5 %] &) 5] b | = Z ~N (%] [
BH11 0-0.15 <3 04 37 29 10 001 36 49 14 91
Limits of Reporting (LOR) 3 03 05 0.5 1 005 05 05 0.02 -
NATIONAL ENVIRONMENT PROTECTION AMENDM ENT
MEASURE (2013)
Health-based Ivestigation Levels (HL) B - Residential 8 | 500 150 500° 30000 1200 ¢ 1200 60000
f a
Ecological Invesligation Levels [EI..)‘:l Urban residential 100 - 410 180 1100 - 210 &00
GUIDEL INES FOR THENSW SITE AUDITOR SCHEME
(2006)
ﬂﬂ'owsiona! Phytotox ty-Based Investigation Levels (PL) 3 1

Notes:  a: Residential with minimal opportunities for soil access; includes dw ellings with fully and permanently paved yard
space such as high-rise buildings and apartments.
b: Bl of aged chromum{lilj, nickel & zinc w ere derived from calculation spreadsheet developed by CSIRO for NEFC;
old NSW suburb with low traffic volume; CEC=14 cmolcikg & pH=9.1; the assumed clay content=10 % were
selected for derivation of ElL; a conservative approach.

ElL of aged copper w as calculated based on the pHand the CEC of the sample analysed and the low er value of

the two ACL was adopted.
. Chroamium (V1)
Methyl Mercury
. Generic B for aged arsenic

 Chromum ()

o - Re0

volurme.

. Generic added contaminant limit for aged lead + ambient background concentration; old NSW suburb w ith low fraffic

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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PTY LTD

TABLE E
TOTAL RECOVERABLE HYDROCARBONS (TRH) AND BTEX TEST RESULTS
DISCRETE SAMPLES
(Ref No: 13188/4-AA)

NATIONAL ENVIRONMENT PROTECTION (2013}
Health Screening Levels (HSL) B |  Ecological Screening Levels for fine- | Ecological Screening Levels for coarse-
High density residential grained soi grained sol
TRH (mg/kg) BTEX (mg/kg, Urban residential Urban residential

w m m} ]

=z =z z z

w w w w

2 g 2 2

w w w
2 2 3 B 2 28 8 gz 88 2=3 2
N 3 = & § 35 & 8§32 8 NS B
Sample  Depth P z 2 £ ¢ .55::_- [ gax & z23 £ 3
owon (m _soype | T B & £ ¢ |® P B %lv B PR ¥lrbe v HPGH Elri e rHRPE &
BHI1 0-0.15 sand |<25 <@5 <25 <90 <120(<0.f <01 <0.1 <0345 110 05 160 55 40 | - - - - - - |180 120 300 2800 50 85 70 105
BH11 2528 sand <25 <25 <25 <80 <120|<01 <01 <01 <03[110 440 05 310 N. 95 | - - - - - | 180 120 300 2800 50 8 70 105
BHIZ 0-0.15 sand | <25 <25 <25 <90 <120|<0.1 <01 <01 <0.3)45 110 05 160 55 40 [ - - - - - - - - |180 120 300 2800 50 85 VO 105
BH12Z 1518 sand |<25 <25 <25 <90 <120[<0.1 <01 <0.1 <0370 240 €5 220 N. 60 [ - - - - - - - 180 120 300 2800 50 85 70 105
BH13 0-015  sand <25 <25 <256 <90 <120|<01 <01 <01 <03|45 110 05 160 55 40 | - - - - - - - - | 180 120 300 2800 50 85 70 105
BHI3 1518 sand |<25 <25 <25 <B0 <120[<0.4 <01 <01 <0370 240 05 220 NL 60 | - - - - - - - - 180 120 300 2800 50 85 70 105
BH14 0-015 sand | <25 <25 <25 <80 <120[<0.1 <01 <01 <0345 110 05 160 55 40 | - - - - - - - - |180 120 300 2800 50 8 70 105
BHI5 0-0.15 sand |<25 «25 <25 <90 <120[<01 <01 <01 <0345 110 05 160 55 40 [ - - - - - - - - |180 120 300 2800 50 85 70 105
BHI5 0508 sand |<25 <25 <25 <80 <120[<0.f <01 <01 <0345 110 05 160 55 40 | - - - - - - - - |180 120 300 2800 50 85 70 105
BHI6 0508 sand |<25 <5 <25 <90 <120[<0.1 <01 <01 <0345 110 05 160 55 40 | - - - - - - - - |180 120 300 2800 50 85 70 105
BHI6 1518 sand |<25 <25 <25 <90 <120[<0.1 <01 <0.1 <0370 240 05 220 NL 60 |- - - - - - - - |180 120 300 2800 50 85 70 105
Linits of Reporting (LOR) 25 25 25 90 120/ 01 01 01 03

Notes:  F1: Co-C10 less BIEX
F2": >C10-C16 less Naphthalene
F2**: 5C10-C16
F3: >C16-C34
F4: >C34-c40
NL* Not Limiting

Nix Anderson Pty Ltd
DS .sf/03.08.2015
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(GrotEcuNIQUE
PTY LTD
TABLE F
POLYCYCLIC AROMATIC HYDROCARBONS (PAH) TEST RESULTS
DISCRETE SAMPLES
(Ref No: 13188/4-AA)
NATIONAL ENVIRONMENT PROTECTION AMENDMENT MEASURE (2013)
Health-based Investigation| Health Screening Level Generic Ecological Ecological Screening
PAH (mg/kg) Levels (HL) B? (HSL) B - High density | investigation Level (ELL) - | Level (ESL) - Urban
Residential B residential Urban residential residential
e g
] o
w 4
y @ w w g
g 3 &g ¢ S £ £ g
Sample Depth E £ é 5 E = é E =
Locaton (m) Solypel & © 2 B| & 2 3 E
BH11 0-0.15 sand |<0.3 1 <0.1<0.1 4 400 3 170 0.7
BH11 2528 sand [<0.3 <0.8 <0.1<0.1 4 400 NL 170 07
BH12 0-0.15 sand [<0.3 <0.8 <0.1<0.1 4 400 3 170 0.7
BH12 1.5-1.8 sand [<0.3 <0.8 <0.1<0.1 4 400 NL 170 0.7
BH13 0-0.15 sand |<03 1 <0.1<0.1 4 400 3 170 0.7
BH13 1.5-1.8 sand |<0.3 <0.8 <0.1<0.1 4 400 NL 170 0.7
BH14 0-015 sand [<0.3 <0.8 <0.1 <0.1] 4 400 3 170 07
BH15 0-0.15 sand |<0.3 <0.8 <0.1<0.1 4 400 3 170 07
BH15 05-0.8 sand |<0.3 <0.8 <0.1<0.1 4 400 3 170 07
BH16 05-0.8 sand [<0.3 <0.8 <0.1 <0.1] 4 400 3 170 0.7
BH16 1518 sand |14 11 <01 1 4 400 NL 170 0.7
Limits of Reporting (LOR) [0.3 0.8 01 0.1
Notes: a: Residential w ith minimal opportunities for soil access; includes dw elings w ith fully and permanently paved yard space such as high-
rise buildings and apartments.
NL: Not Limimiing

Nix Anderson Pty Ltd
DS .sf/03.08.2015
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PTY LTD
TABLE G
ORGANOCHLORINE PESTICIDES (OCP), POLYCHLORINATED BIPHENYLS (PCB), CYANIDES & PHENOLS TEST
DISCRETE SAMPLES
(Ref No: 13188/4-AA)
AHIE
ocP (ma/ka) %
E[E| E
z
£
g 5
w T
£ F -
-4 E &
N g -
2 =z e & £
% i o & . )
o = g pur zZ o =
£ O o 5 < a w
S £ B z 5 & Z
X g 2 =z B a 2 g g 8
£ £ = o 2
£ B OB OF )] 2 S £
Sale ETEEEEEEEIERE
Location Depth (m) : ¥ d & = = & 8 8 G| & |6 T
BH11 0-0.15 <01 <01 <015 <0.2 <01 <01 <05 <08 <02 <2 =<1 <05 =5
BH11 2528 <01 <01 D15 <02 <01 <01 <05 <08 <02 <02 < - -
BH12 0-0.15 =01 <01 <0.15 «0.2 <01 <01 <05 <06 <02 <0F <1 <05 <5
BH12 1.5-1.8 <01 <01 <015 <02 <01 <01 <05 <06 <02 <02 <1 - -
BH13 0-0.15 <01 <01 <015 <02 <01 <01 <05 <06 <02 <02 <1 <05 <5
BH13 1518 =01 <01 <0.15 <02 <01 <¢1 <05 <06 <02 <027 <1 - -
BH14 0-0.15 <01 <01 <015 <02 <01 <01 <05 <06 <0Z <02 <1 <0.5 <5
BH15 0-0.15 <01 <01 <015 <02 <01 <01 <05 <06 <02 02| <1 <05 <5
BH1E 0.5-0.8 <01 <01 <015 <02 <01 <01 <05 <06 <02 <a.Z <1 - -
BH16 0508 01 <01 <015 Q2 <01 <01 D5 D6 02 D2 < | <05 <5
BH1E 1518 <01 <01 <015 <0.2 <01 <01 <05 <06 <02 <.2| <1 - -
Lints of Reporting (LOR) 01 01 015 02 Ot 01 05 068 02 02 1 0.1 0.1
NATIONAL ENVIRONMENT PROTECTION AMENDM ENT
(M EASURE {2013)
Heaith-based nvestigation Levejs‘:jl‘h. Residential B 5 10 10 20 500 20 400 800 80 1 300 | 45000
Ecological Investigation Levels (BIL) - Urban residential 180’
MNotes:  a: Restdential with minimal opportunities for soll access; includes dw elings w ith fully and permanently paved yard space such as high-rise
buidings and apartments.

b Generic BL for DOT

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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PTY LTD
TABLE H
ASBESTOS TEST RESULTS
DISCRETE SAMPLES
(Ref No: 13188/4-AA)
Sample Lecation Depth (m) ASBESTOS
BH11 0-0.15 No Friable Asbeslos exceeded the laboratory limit of reporting of 0.001%w fw
BH11 2528 No Friable Asbestos exceeded the laboratory limit of reporting of 0.001%w fw
BH12 0-0.15 No Friable Asbestos exceeded the laboratory limit of reporting of 0.001%w /w
BH13 0-0.15 Mo Friable Asbeslos exceeded the laboratory limit of reporting of 0.001%w fw
BH14 0-0.15 No Friable Asbestos exceeded the laboratory limit of reporting of 0.001%w /w
BH15 0-0.15 No Friable Asbestos exceeded the laboratory limit of reporting of 0.001%w fw
BH16 0508 No Friable Asbestos exceeded the laboratory limit of reporting of 0.001%w fw

Nix Anderson Pty Ltd
DS.sf/03.08.2015
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(GEoTECHNIQUE

PTY LTD

IMPORTANT INFORMATION REGARDING YOUR
ENVIRONMENTAL SITE ASSESSMENT

These notes have been prepared by Geotechnique Pty Ltd, using guidelines prepared by the ASFE (Associated Soil
and Foundation Engineers). The notes are offered to assist in the interpretation of your environmental site
assessment report.

REASONS FOR AN ENVIRONMENTAL ASSESSMENT
Environmental site assessments are typically, though not exclusively, performed in the following circumstances:

- As a pre-acquisition assessment on behalf of a purchaser or a vendor, when a property is to be sold

. As a pre-development assessment, when a property or area of land is to be redeveloped, or the land use has
changed, e.g. from a factory to a residential subdivision

" As a pre-development assessment of greenfield sites, to establish baseline conditions and assess
environmental, geological and hydrological constraints to the development of e.g. a landfill

" As an audit of the environmental effects of previous and present site usage

Each circumstance requires a specific approach to assessment of soil and groundwater contamination. In all
cases the objective is to identify and if possible quantify the risks that unrecognised contamination poses to the
ongoing proposed activity. Such risks may be financial (clean-up costs or limitations in site use) and physical
(health risks to site users or the public).

ENVIRONMENTAL SITE ASSESSMENT LIMITATIONS

Although information provided by an environmental site assessment can reduce exposure to the risk of the presence
of contamination, no environmental site assessment can eliminate the risk. Even a rigorous professional assessment
might not detect all contamination within a site. Contaminants could be present in areas that were not surveyed or
sampled, or migrate to areas that did not show signs of contamination when sampled. Contaminant analysis

cannot possibly cover every type of contaminant that may occur; only the most likely contaminants are screened.

AN ENVIRONMENTAL SITE ASSESSMENT REPORT IS BASED ON A UNIQUE SET OF PROJECT
SPECIFIC FACTORS

In the following events and in order to avoid cost problems, you should ask your consultant to assess any changes in
the conclusion and recommendations made in the assessment:

L When the nature of the proposed development is changed e.q. if a residential development is proposed, rather
than a commercial development

" When the size or configuration of the proposed development is altered e.g. if a basement is added
n When the location or orientation of the proposed structure is modified

" When there is a change of land ownership, or

- For application to an adjacent site

ENVIRONMENTAL SITE ASSESSMENT FINDINGS ARE PROFESSIONAL ESTIMATES

Site assessment identifies actual sub-surface conditions only at those points where samples are taken, when they are
taken. Data obtained from the sampling and subsequent laboratory analyses are interpreted by geologists, engineers
or scientists and opinions are drawn about the overall sub-surface conditions. the nature and extent of contamination,
the likely impact on any proposed development and appropriate remediation measures. Actual conditions may differ
from those inferred, because no professional, no matter how qualified and no sub-surface exploration program, no
matter how comprehensive, can reveal what is hidden by earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than an assessment indicates. Actual conditions in areas not sampled
may differ from predictions. Nothing can be done to prevent the unanticipated, however, steps can be taken to help
minimise the impact. For this reason site owners should retain the services of their consultants throughout the
development stages of the project in order fo identify variances, conduct additional tests that may be necessary and to
recommend solutions to problems encountered on site.

Soil and groundwater contamination is a field in which legislation and interpretation of legislation by government
departments is changing rapidly. Whilst every attempt is made by Geotechnigue Pty Ltd fo be familiar with current
policy, our interpretation of the investigation findings should nct be taken to be that of the relevant authority. When
approval from a statutory authority is required for a project, approval should be directly sought.

Environotes-Ed3-04/06
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Environmental Notes continued

STABILITY OF SUB-SURFACE CONDITIONS

Sub-surface conditions can change by natural processes and site activities. As an environmental site assessment
is based on conditions existing at the time of the investigation, project decisions should not be based on
environmental site assessment data that may have been affected by time. The consultant should be requested to
advise if additional tests are required.

ENVIRONMENTAL SITE ASSESSMENTS ARE PERFORMED FOR SPECIFIC PURPOSES AND CLIENTS
Environmental site assessments are prepared in response to a specific scope of work required to meet the specific
needs of specific individuals e.g. an assessment prepared for a consulting civil engineer may not be adequate to a
construction contractor or another consulting civil engineer.

An assessment should not be used by other persons for any purpose or by the client for a different purpose. No
individual, other than the client, should apply an assessment, even for its intended purpose, without first conferring
with the consultant. No person should apply an assessment for any purpose other than that originally
contemplated, without first conferring with the consultant.

MISINTERPRETATION OF ENVIRONMENTAL SITE ASSESSMENTS

Costly problems can occur when design professionals develop plans based on misinterpretation of an
environmental site assessment. In order to minimise problems, the environmental consultant should be retained to
work with appropriate design professionals, to explain relevant findings and to review the adequacy of plans and
specifications relative to contamination issues.

LOGS SHOULD NOT BE SEPARATED FROM THE REPORT

Borehole and test pit logs are prepared by environmental scientists, engineers or geologists, based upon
interpretation of field conditions and laboratory evaluation of field samples. Logs are normally provided in our
reports and these would not be redrawn for inclusion in site remediation or other design drawings, as subtle but
significant drafting errors or omissions may occur in the transfer process. Photographic reproduction can eliminate
this problem, however, contractors can still misinterpret the logs during bid preparation if separated from the text of
the assessment. Should this occur, delays and disputes, or unanticipated coslts may result.

To reduce the likelihood of borehole and test pit log misinterpretation, the complete assessment should be available
to persons or organisations involved in the project, such as contractors, for their use. Denial of such access and
disclaiming responsibility for the accuracy of sub-surface information does not insulate an owner from the attendant
liability. It is critical that the site owner provides all available site information to persons and organisations, such as
contractors.

READ RESPONSIBILITY CLAUSES CLOSELY

An environmental site assessment is based extensively on judgement and opinion, therefore, it is necessarily less
exact than other disciplines. This situation has resulted in wholly unwarranted claims being lodged against
consultants. In order to aid in prevention of this problem, model clauses have been developed for use in written
transmittals. These are definitive clauses, designed to indicate consultant responsibility. Their use helps all parties
involved recognise individual responsibilities and formulate appropriate action. Some of these definitive clauses are
likely o appear in the environmental site assessment and you are encouraged to read them closely. Your
consultant will be happy fo give full and frank answers to any questions you may have.

Environotes-Ed3-04/06
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Nix Anderson Pty Ltd
17 Chuter Street
MCMAHONS POINT NSW 20860

Email: rober meguinness@nxa. com.au

Attention: Mr R McGuinness

Dear Sir

re: Proposed Redevelopment
160 Burwood Road, Concord
Preliminary Geotechnical Investigation

This report provides results of a preliminary geotechnical investigation at the above site. The
investigation was commissioned by Mr R McGuinness of Nix Anderson through a subcontract agreement
and was carried out in general accordance with Geotechnique Pty Ltd proposal Q6614 dated 2 May 2014.

We understand that Nix Anderson has been retained by Propertylink to assist in carrying out feasibility
review of the above site to assess the development potential on behalf of the site owners — Freshfood
Australia Holdings Pty Ltd. Itis also understood that the existing Robert Timms Factory (Bushell's) will be
relocated prior to development and the site will be developed as an Urban Regeneration Project — an
integrated Residential Community.

A geotechnical investigation was required to assess existing surface and subsurface conditions and
develop geotechnical recommendations for feasibility review of the proposed redevelopment.

Regional Geology and Landscape
Reference to the Geological Map of Sydney indicates that the bedrock at the site is likely to be
Hawkesbury Sandstone, comprising medium grained quartz sandstone.

Reference to the Soil Landscape Map of Sydney indicates that the landscape at the site belongs to the
Gymea Group, which is characterised by undulating to rolling rises and low hills on Hawkesbury
Sandstone. However, the site is likely to have been filled in the past to raise levels for development, The
acid sulfate soil map indicates high probability of Acid Sulfate soils within nearby areas of the existing
site.

Lemko Place, Penrith NSW 2750 PO Box 880, Penrith NSW 2751
Telephone (02) 4722 2700  Facsimile (02) 4722 2777
e-mail: info@geotech.com.au  www.geotech.com.au
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160 Burwood Rd, Concord

Scope of Work
Field work for the investigation was carried out between 7" and 11" August 2014 and comprised of the
following:

. Review services plans obtained from “Dial Before You Dig” to assess existing services across the
site.

. Conduct an OH&S and walkover survey to assess existing site conditions.

. Scan proposed borehole locations for underground services. We engaged a specialist services
locator for this purpose.

. Drill ten (10) boreholes (BH1 to BH10) to depths of 10m, using a using a truck mounted drilling rig
fully equipped for geotechnical investigation. Boreholes were drilled at the locations specified at the
site by Propertylink. All boreholes were initially drilled to V-Bit or TC-Bit refusal in bedrock and then
continued using rock coring. Approximate borehole locations are shown on the attached Drawing
13188/1-AA1. Engineering logs detailing subsurface profiles encountered in boreholes and core
photographs are also attached.

. Conduct Standard Penetration Testing (SPT) at regular depth intervals in the boreholes to assess
strength characteristics of overburden soils.

. Recovery of representative soil and rock samples for visual assessment and laboratory testing
(point load index on rock cores, acid sulfate and contamination testing on soil samples).

. Measure depths to groundwater/seepage level in boreholes, where encountered.

Field work was supervised by a Geotechnical Engineer, responsible for sampling and preparation of
borehole logs.

Surface and Sub-surface Conditions
The following observations were made during the field work:

+ The site is occupied by the multistorey Robert Timms Factory (Bushell's), administration building and
guard room etc. Open areas of the site are covered with asphalt/bitumen seal, grass and scattered
trees.

¢ The site is bound to the south by Burwood Rd, to the north by a Golf Course, to the east by
residential building and Exile Bay and to the west by residential buildings and Duke Avenue.

« The topography of the site gently slopes towards the north east direction towards Exile Bay at about
3to 5 degrees.

Sub-surface conditions encountered in the boreholes are detailed in the attached engineering logs and
summarised below in Table 1.

Table 1 — Subsurface Conditions

Top RL | Termination Concrete /
BH (m AHD)* | Depth (m) Topsoil (m) Asphalt (m) Fill (m) | Natural (m) |Bedrock (m)
55 10.3 NE 0.0-002 | 0.02-3.1 3.1-33 |33—=>103
5.4 10.5 0.0-0.15 NE 0.15-50| 50-96 |96—=105
54 10.0 0.0-02 NE 02-25 | 25-30 |3.0-—>100
Mix Anderson Ply Ltd
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160 Burwood Rd, Concord

BH (;"EH';"), T;::::‘g:;“ Topsall {m) :s:';;:t: n:) Fill (m) | Natural (m) |Bedrock (m)
4 58 104 | 00-02| NE |02-07] 07-10 |10->104
5 67 101 | 0.0-01 NE | 01-04 | 04-11 | 11— 101
6 6.3 10.0 NE 0.0-02 0.2-05 05-1.0 1.0->10.0
7 56 108 NE | 00-002 | 002-25| 25-30 |30->108
8 8. 9.7 NE 0.0-02 02-04 04-1.0 10->97
9 71 93 NE 0.0-02 02-25 25-38 38->=93
10 59 102 NE | 00-02 | 02-05 | 05-15 |15->102
* Approximate

Table 1 indicates that the sub-surface profile across the site comprises a sequence of
topsoil/concretefasphalt overlying, fill overlying, natural soils overlying, bedrock. The fill was found to
extend to depths ranging from 0.4m to 5m. Deeper fill was generally found in the north and north eastern
portions (BH1, 2, 3, 7 and 9) of the site. The depth to bedrock across the site ranged from about 1m to
3.8m below existing ground surface. However, BH2 bedrock was found at about 9.6m depth.

Fill was classified as silty/sandy clay, medium to high plasticity. Sandstone floaters were also
encountered within the fill. The fill was generally found to be well compacted. Natural soils were
predominantly medium to high plasticity silty clay and sity sand with some gravel. Bedrock was
consisted of sandstone, distinctly weathered to fresh and medium to high strength.

Groundwater/seepage was encountered at depths of about 3m, 5m and 2.5m in BH1, BH5 and BH9
respectively. The use of water for coring in other boreholes precluded measurement of groundwater level
at the completion of drilling. It should however be noted that fluctuations in the level of groundwater might
occur due to variations in rainfall and/or other factors.

Acid Sulfate Soil Material

Laboratory tests were carried out to confirm the presence or otherwise of acid sulfate soils. Laboratory
investigation consisted of testing representative soil samples to delermine pHge, pHox. TPA (Total
Peroxide Acidity), TAA (Titratable Actual Acidity), Spos% (Percent Peroxide Oxidisable Sulphur) and
Sscr% (Chromium Reducible Sulphur).

Laboratory tests were carried out by SGS Australia Pty Ltd (NATA accredited) in accordance with
SPOCAS (Suspension Peroxide Oxidation Combined Acidity & Sulfate)/Chromium Reducible Sulphur
(SCR) methods recommended by the Queensland Department of Natural Resources, Mines and Energy
(Qld NRM&E) (Reference 1). The test results are attached and summary is presented below in Table 2.

Table 2 — Acid Sulfate Tests Results

BH Depth PHkey Material pHo: | TPA mole | TAAmole | Spos % | Sscr %
(m) Unit | Description Unit H'It H+lt wiw wiw
2 1.5-1.95 42 Sand 4.3 56 60 0.010 | <0.005
3 3.0-32 6.6 Sandstone 52 <5 <5 0.052 0.038
6 0.5-0.75 5.5 Clay 6.2 <5 12 0.006 | <0.005
7 3.0-34 5.4 Sandstone 4.7 89 27 0.076 0.034
Nix Anderson Pty Ltd

MT.ZA sH12.09.2014

Iltem 9.3 - Attachment 26 Page 1132



‘\QJB‘ ‘ ggr(\);\da Bay

Agenda to Ordinary Council

Meeting

6 December 2022

(5 EoTECHNIQUE
PTY LTD
4
13188/1-AA
160 Burwood Rd, Concord
BH Depth pHke Material pHox TPAmole | TAAmole | Spos % | Sscr %
(m) Unit | Description | Unit H'It H#/t wiw wiw
10 1.5-1.65 4.4 Sandstone 4.9 55 54 0.008 | <0.005
Action Criteria adopted # 18 18 0.03 0.03
Notes
PHie pH in a 1:40 (W) suspension of soil in a solution of 1M K, extract
PHoe ; pH in a suspension of soil in a solution after peroxide digestion in SPOCAS method
TPA: Titratable Peroxidel Acidity (moles H'flonne)
TAA: Titratable Acluai Acidity (mofes H ffonne)
Sros: Peroxide Oxidisable Sulphur (% wiw)

Sser Chremium Reducible Sulphur (% wiw)
#: Action Criteria adopted (Reference 2)

Based on the consideration that the soil to be disturbed would be more than 1000 tonnes and of fine
texture {sand/clay), the laboratory test results in the above table indicate the following:

For soil sample in BH6 (0.5m-0.76m), the TAA and TPA values were below the adopted “Action
Criteria” of 18mol H+/tonne. The test results for oxidisable Sulphur SPos and SSCR were also
below the adopted “Action Criteria” of 0.03%. The soils at this depth are unlikely to be actual acid
sulfate soil or potential acid sulfate soil. Based on the test results, no acid sulfate management
plan is required for disturbance of sail at this depth.

For soil samples in BH2 (1.5m-1.95m} and BH10(1.5m-1.65m), the TAA and TPA values exceeded
the adopted “Action Criteria” of 18 mol H+/tonne. The test results for oxidisable Sulphur (SPOs
and SSCR) were below the “Action Criteria” of 0.03%. The low peroxide oxidisable sulphur
(Spos/SCR) test result indicated that the presence of pyritic sulphur (i.e. inorganic sulphur) is
unlikely. The relatively higher values for TAA and TPA indicate that soils to be disturbed at this
depth are acidic soil not acid sulfate soil. Based on these test results, it is considered that the soils
in the samples analysed are unlikely to be acid sulfate soil (ASS) but are acidic soils (i.e. non-
sulfuric and non-sulphidic) which are unlikely to produce significant amount of acid after being
exposed to air due to disturbance or oxidation. The local environment is adapted to these soils in
undisturbed condition. However, excavation and placement of these soils in conditions with
increased rate of soil drainage could contribute for the release of acidic leachates and
management of these acidic soils is required, if disturbed. The treatment of acidic soils (non-acid
sulfate soils) should be carried out in accordance with processes described in NSW Acid Sulfate
Soil Manual 1998 for acid sulfate management plan. The treatment method will include
neutralising soils to prevent generation of acidic leachates.

For soil sample in BH3 (3.0m-3.2m), TAA and TPA were below the adopted “Action Criteria”,
however the oxidisable sulphur (Spos/SCR) values exceeded the adopted "Action Criteria of
0.03%. For soil sample in BH7 (3.0m-3.4m), TAA was below the action criteria, however TPA and
the oxidisable sulphur (Spos/SCR) values exceeded the adopted “Action Criteria”". The soils at this
depth are considered to potential acid sulfate, and likely to produce acid if disturbed. Acid sulfate
soil management plan would be required, if the soils are to be disturbed.

Nix Anderson Pty Lid
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Point Load Strength Index

Rock cores obtained from the boreholes were photographed and tested at regular depth intervals for
determination of Point Load Strength Index (lss0). The point load strength indices for the rock cores and
the assessed rock strengths, in accordance with Australian Standard AS1726-1993 (Reference 3) are
summarised in the following Table 3.

Table 3 — Point Load Strength Index Test Results

BH Depth (m) Diametral li(so)| Axial lsso) | Diametral Assessed | Axial Assessed
| g (MPa) (MPa) Strength Strength
5.90 1.45 1.86 High High
6.70 1.39 1.59 High High
1 7.60 1.20 141 High High
880 1.69 201 High High
9.20 3.82 3.73 Very High Very High
4.80 0.10 0.50 Low Medium
5.60 2.03 2.86 High High
3§ | 680 2.43 2.53 High High
750 1.29 114 High High
8.60 2.79 3.64 High Very High
9.50 3.00 362 Very High Very High
3.20 1.25 1.75 High High
480 1.55 2.83 High High
5.60 333 448 Very High Very High
4 6.40 1.24 207 High High
7.20 3.22 534 Very High Very High
880 2.81 2.80 High High
9.30 3.00 2.50 Very High High
2.00 2.24 1.95 High High
3.60 231 237 High High
4.70 1.71 3.28 High Very High
i 5.60 442 1.70 Very High High
6.60 3.37 342 Very High Very High
7.70 2.00 3.92 High Very High
8.90 2.69 2.00 High High
9.90 243 2.79 High High
1.40 1.64 143 High High
2.20 2.27 2.98 High High
3.40 1.90 210 High High
5 4.40 1.15 2.00 High High
570 0.75 1.15 Medium High
6.40 0.65 1.61 Medium High
7.90 2.58 3.56 High Very High
8.90 1.84 4.01 High Very High
4.10 2.24 219 High High
5.50 231 0.77 High Medium
7 6.80 1.71 1.46 High High
7.70 4.42 3.62 Very High Very High
.50 3.37 391 Very High Very High
9.40 2.00 1.98 High High
Mix Anderson Pty Ltd
MT.ZA sf12.08.2014
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Diametral lyso)| Axial | Diametral Assessed | Axial Assessed

fi Depth (m) | ™ ypa) s (mra‘;n Bl 22 Strength |  Strength
1.70 2.30 254 High High
2.55 1.63 283 High High

3.60 3.27 3.26 Very High Very High

4.60 2.55 3.95 High Very High
8 5.80 0.75 2.50 Medium High
 6.90 0.94 251 Medium High
7.80 1.60 227 High High
8.70 1.10 1.07 High High

9.30 2.40 3.06 High Very High
4.70 2.10 2.05 High High

5.10 2.50 3.99 High Very High

9 6.10 2.86 3.34 High Very High
7.80 3.1 247 Very High High
8.40 2.30 2.30 High High

2.50 5.65 4.65 Very High Very High
3.20 0.38 1.73 Medium High

4.46 3.68 5.05 Very High Very High
545 1.70 1.78 High High
10 6.37 6.45 2.80 Very High High
7.32 3.20 271 Very High High

8.35 4.45 415 Very High Very High

9.40 4.32 475 Very High Very High

10.07 1.68 3.87 High Very High

The point load strength index tests results generally indicate that the rock is high to very high in strength.
However, it should be noted that the tests could only be carried out on intact (stronger) portions of the
rock cores. Therefore, strength assessments presented in Table 3 indicate the upper limits of rock
strengths.

DISCUSSION AND RECOMMENDATIONS

Excavation Conditions

No information regarding cut and fill for the proposed development was available. It is our assessment
that excavation of soils (including topseil, fill and natural soils) and extremely weathered and very low
strength sandstone can be achieved using conventional earthmoving equipment such as excavators and
dozers. However, excavation in distinctly weathered and medium to high strength sandstone bedrock
would be considerably difficult and may require larger equipment (such as a rock saw, Caterpillar D9 or
equivalent). Although selection of rock cutting equipment is based on site access, desired smoothness of
the excavated rock surface and acceptable ground vibration during rock excavation, we recommend the use
of a rock saw for excavation into sandstone bedrock on the site boundaries, in order to minimise ground
vibration.

Mix Anderson Pty Lfd
MT.ZA st/12.09.2014
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Groundwater/seepage was encountered at depths of about 3m, 5m and 2.5m in BH1, 5 and 9, respectively.
The use of water for coring precluded further groundwater measurements in other boreholes. Depending on
time of construction groundwater might be at below or above this depth. [f excavation extends below the
groundwater level (most likely to be at RL 0) extensive dewatering may be required. We recommend that
further groundwater monitoring be carried out if it is planned to excavate 3m depth. Installation of
piezometers might be required to monitor long term groundwater conditions. Although minor groundwater
inflow could be managed by a conventional sump and pump method, we do suggest that a specialist
dewatering contractor be contacted if significant groundwater inflow is encountered during basement
excavation. It should also be noted that trafficability problems could arise locally during wet weather or if
water is allowed to pond at the site.

Fill Placement
We consider that the proposed development works would require only minor fill placement, if any. The
following procedures are recommended for placement of controlled fill, where required.

. Strip existing topsoil and stockpile separately for possible future uses. Excess materials should be
disposed off the site.
. Undertake proof rolling (using an 8 to 10 tonnes roller) of the exposed natural soils or fill to detect

potentially weak spots (ground heave). Excavate areas of localised heaving to a depth of about
300mm and replace with granular fill, compacted as described below. Proof rolling will not be
required if stripping of unsuitable materials exposes bedrock. Fill is generally assessed to be well

compacted.

. Undertake proof rolling of soft spots backfilled with granular fill, as described above. If the
backfilled area shows movement during proof rolling, this office should be contacted for further
recommendations.

. Place suitable fill materials on proof rolled residual soils or bedrock. The fill should be placed in

horizontal layers of 200mm to 250mm maximum loose thickness and compacted to a Minimum Dry
Density Ratio (MDDR) of 98% Standard, at moisture content within 2% of Optimum Moisture
Content (OMC). Controlled fill should preferably comprise non-reactive fill (e.g. crushed
sandstone), with a maximum particle size not exceeding 75mm, or low plasticity clay. The natural
soils and bedrock obtained from excavations within the site may be used in controlled fill after
removal of unsuitable materials, if any, crushing to sizes finer than 75mm, proper mixing and
moisture conditioning.

. Fill placement should be supervised to ensure that material quality, layer thickness, testing
frequency and compaction criteria conform to the specifications. We recommend "Level 2" or
better supervision, in accordance with AS3798-2007 — "Guidelines on Earthworks for Commercial
and Residential Developments" (Reference 4). It should be noted that a Geotechnical Inspection
and Testing Authority will generally provide certification on the quality of entire compacted fill only if
Level 1 supervision and testing is carried out.

Batter Slopes and Retaining Structures

Cut and fill slopes during and after development works should be battered for stability or retained by
engineered retaining structures. Recommend batter slopes for stability of cut and fill slopes are
presented in Table 4.

Nix Anderson Ply Lid
MT.ZA st/12.08 2014
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Table 4 — Recommended Batter Slopes for Excavation Faces

Temporary Permanent
Material (Horizontal : Vertical) (Horizontal : Vertical)
Exposed Protected Exposed Protected

Controlled fill / natural soil 1.5:1.0 1.0:1.0 2510 2010
Extremely weathered and low strength 1.0:1.0 0.75:1.0 151.0 1.0:1.0
sandstone
Plsiincty-weahared Io fresh and Sub-vertical | Sub-vertical | Sub-vertical | Sub-vertical
medium to high strength sandstone

Surface protection of the slopes can be provided by shotcreting, which may be reinforced. It is also

recommended that batter slopes are provided with adequate surface and sub-surface drainage.

Sub-vertical excavation in distinctly weathered and medium to high strength sandstone, where required, will have
a very low risk of instability. However, some local rock bolting or shotcreting would be required, depending
on the relative orientation of the rock discontinuities (bedding partings and joint systems) and cut faces
Therefore, the excavation faces should be inspected by a Geotechnical Engineer or an Engineering
Geologist, as excavation progresses, at about every 1.5m depth interval, to assess localised rock bolting or
shotcreting requirements.

Retaining structures, if required, could comprise a contiguous pier wall or secant pier walls installed prior
to commencement of basement excavation. Secant pier wall will be required if excavation extends well
below groundwater level. Earth pressure distribution on such retaining walls may be assumed to be
triangular in shape and estimated as follows.

pn = vkH
Where,
Pr = Horizontal active pressure (kN/m®)
¥ = Total density of materials to be retained (kN!ms)
k = Coefficient of earth pressure (k, or k)
H = Retained height (m)

For design of flexible retaining structures where some lateral movement is acceptable, an active earth
pressure coefficient (k,) is recommended. If it is critical to limit the horizontal deformation of a retaining
structure, use of an earth pressure coefficient at rest (ko) is recommended. Recommended earth
pressure coefficients for design of retaining structures are presented in the following Table 5.

Table 5 — Recommended Earth Pressure Parameters for Design of Retaining Structures

Unit Active Earth Passive Earth At Rest Earth
Retained Material Weight Pressure Pressure (kPa) Pressure
(kN/m’*) Coefficient Coefficient
Controlled fill / natural soil 18 0.40 Ignore 0.60
Extremely weathered and low 23 0.20 300 0.30
strength sandstone
Distinctly weathered to fresh and
medium to high strength sandstone 24 - 1000 )
Nix Anderson Ply Lid
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The above coefficients are based on the assumption that ground level behind the retaining structure is
horizontal and the retained material is effectively drained. Additional earth pressures resulting from
surcharge load (buildings, infrastructures, etc) on retained materials and groundwater pressure, if any,
should also be allowed for in design of retaining structures.

If the retaining structures are anchored or strutted the active earth pressure may be assumed to be
rectangular and estimated as follows:

Active earth pressure p, = 0.8kyH

If basement excavation extends below groundwater level then the design of retaining structures should
allow for groundwater pressure.

The design of any retaining structures should also be checked for bearing capacity, overturning, sliding
and overall stability of the slope.

Footings

Footings for the proposed development can consist of shallow (pad or strip) or deep footings (bored
piers). The following recommended allowable bearing pressure values can be used for the design of
footings.

Table 6 — Recommended Allowable Bearing Pressures

Allowable Bearing Allowable Shaft
SnEihR e ateal Pressure (kPa) Adhesion (kPa)
Controlled fill 100 Ignore
Stiff / Medium dense natural soils 125 Ignore
Very low to low strength sandstone 750 50
Medium to high strength sandstone 5000 500

The recommended allowable shaft adhesions against uplift pressures are halves of the shaft adhesions
for compressive loads presented in Table 6.

If footings are founded above and within the 1 Horizontal to 1 Vertical line projected from the base of
excavations, the recommended allowable bearing pressures presented in Table 6 are not applicable and
appropriate allowable bearing pressure will have to be determined by reassessment of materials exposed
in the excavation face.

As depths to natural soils and bedrock with the recommended allowable bearing pressures could vary
across the site, the founding depths of footings to be constructed will also vary. Therefore, an
experienced Geotechnical Engineer, on the basis of assessment made during footing excavation or pier
hole drilling, should confirm founding levels during construction. The engineer should ensure that the
design strength of bedrock is achieved.

For footings founded in controlled fill and natural soils the total settiements of footings under the
recommended allowable bearing pressures are estimated to be in the range of 15mm to 20mm.
However, for footings founded in bedrock total settlements under the recommended allowable bearing
pressures are estimated to be about 1% of pier diameter or minimum footing dimension. Differential

settlements are estimated to be about half the estimated total settiements.

Misx Anderson Ply Ltd
MT.ZA sH12.08.2014
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Floor Slabs
Floor slabs could either be ground supported or suspended on footings. Floor slabs founded on
controlled fill or natural soils could be designed for a modulus of subgrade reaction of 20kPa/mm.

Site Classification
Considering the presence of deep fill and existing structures the site is classified as Class “P”
(Problematic) as per AS2870-2011 “Residential slabs and footings”.

Rock Anchors

It is likely that retaining walls may require anchorage or tie-back, in order to resist lateral pressure. We
suggest that all anchors are socketed in bedrock. The allowable grout to rock stress for use in rock
anchorage design may be taken as 10% of the allowable bearing pressure given in Table 6. We also
suggest that the anchors should have sufficient bond length outside the 1 Vertical to 1 Horizontal line
drawn from the base of excavation.

Acid Sulfate Soil Assessment

The soil sample analysed for acid sulfate soil material at depth (0.5m-0.75m) are unlikely to be actual acid
sulfate soil or potential acid suifate soil. Based on the test results, no acid sulfate management plan is
required for disturbance of soil at this depth.

The soil samples analysed at depth (1.5m -1.95m) are unlikely to be acid sulfate soil (ASS) but are acidic
soils (i.e. non-sulfuric and non-sulfidic). However, excavation and placement of these soils in conditions
with increased rate of soil drainage could contribute for the release of acidic leachates and management
of these acidic soils is required, if disturbed. The treatment of acidic soils (non-acid sulfate soils) should
be carried out in accordance with processes described in NSW Acid Sulfate Soil Manual 1998 for acid
sulfate management plan (Reference 2). The treatment method will include neutralising soils to prevent
generation of acidic leachates.

The soil samples analysed at depths (3.0m-3.4m) are considered to potential acid sulfate, and likely to
produce acid if disturbed. Acid sulfate soil management plan would be required, if the soils are to be
disturbed.

Assessment

Based on the investigation results the site is suitable for the proposed residential development. It is
important that the recommendations made in this report are followed. If it is planned to construct deep
basements, we recommend that further groundwater measurement be carried out prior to excavation.

General

Assessments and recommendations presented in this report are based on site observation and
information from only limited number of boreholes. Although we believe that the sub-surface profile
presented in this report is indicative of the general profile across the site, it is possible that the sub-
surface profile across the site could differ from that encountered in the boreholes. Likewise, comments
on depth o groundwater level are based on observation during field work. We recommend that this
company is contacted for further advice if actual site conditions encountered during basement excavation
differ from those presented in this report.

Mix Anderson Ply Ltd
MT.ZA sH12.08.2014
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160 Burwood Rd, Concord

If you have any guestions, please contact the undersigned.

Yours faithfully
GEOQTECHNIQUE PTY LTD
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;7//}7/ - ,JJL_f

MRIGESH TAMANG ZIAUDDIN AHMED

Geotechnical Engineer Senior Geotechnical Engineer

Attached Drawing 13188M1-AA1

Engineering Borehole Logs, Core Photographs & Explanatory Notes
Laboratory Test Results
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engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 1318871
Project : Proposed Development Borehole No. : 1
Location : 160 Burwood Road, Date : 07/08/2014
Concord Logged/Checked by: AN/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =55
hole diameter : 125 mm bearing : deg. datum : AHD
5| £ | o 2 = 5 =8 8
a|l 58| £ B | ®a 3 e | EE £ Remarks and
g _E g B _ 5 g & § ﬁ'g MATERIAL DESCRIPTION 5 E % = H additional
£| 3 <] E El 2 5 | £8 % > | soil type, plasticity or particle characteristic, 2% | B8 [2E . observations
El & E = E % |.!. _g £ % colour, secondary and minor compenents. E 3 S 1‘; i S_E
L) hAsphaltic concrete V] Well compacted
Road base Sandy GRAVEL, fine to medium W
%% ‘lrained. qrey | 1
:E:f" WFILL; Sandstone Gravel, medium to coarse = —
:::: grained, red grey, with sand -
Dg 05— FILL; Silty Sand, fine grained, brown, with clay |
z e and gravel
N=R K -
B 15750 —
Rof k&
? FILL; Silty Ciay, medium 1o high plasticity, grey,| M<PL ]
trace of ironstone N
15— —
:E, -
J G b 5 -
2 |
— -
2 FILL: Sandy Clay, low plasticity, dark brown, | M<PL_ 7
25 trace of gravel =
2 =
2
2 =
X
25— %% -
.‘Q.“
e =1
DS 259
% <
2 N
i
v i -
0N
3_?;,?5“ SM | Silty SAND, fine grained, dark grey ] MD Bedrock i
DS
Commenced Coring at 3.3m |
35— -
= 4- o
I ] ]
=
3 = =
c - -
@ — =
v
> 45— =
™~
g - .
E — ]
£
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PTY LTD

Client : Nix Anderson Pty Ltd Job No.: 131881
Project : Proposed Development Borehole No.: 1
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : AN
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =55
core size: NMLC bearing : deg. datum: AHD
i CORE DESCRIPTION DEFECT DETAILS
g 3 § E ‘—:“: ) . if" - s‘::‘;;i‘g DESCRIPTION
= &2 type, grai teristics, 5|5
g “E g % E 'E. :ul::.::r. swi{z:imn::a:o;:o::ms, = g {mm) n::ﬁzlrllt:‘.:lri:::::‘e‘s:[c:::tsl:'g.
g 58| 5| B | £ |8 w | E8s22. | Specific General
Starl coring at 3.3m | B
CORE LOSS i Core Loss
] {3.3m 10 4.765m)
3.5 e— —
. u
4.5 — -
SANDSTONE; medium grained, grey and | DW
brown

!
SANDSTONE: fine to medium grained, grey | DW
brown

form no. 003 version 03 - 09110

5.07m - Clay band
5.1-5.8m EW zone

5.82m B=0" co

£ 7.41m B=5" st

7.75m B=0", st, co
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(3 EOTECHNIQUE
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engineering log
cored borehole

Client : Nix Anderson Pty Ltd Job No.: 131881
Project : Proposed Development Borehole No.: 1
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : AN
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =55
core size: NMLC bearing : deg. datum:  AHD
i CORE DESCRIPTION ' DEFECT DETAILS
4 o™ ™ point load
g 3|Se |2 , o £ | |  index defect DESCRIPTION
3 -2 28| 2 rock type, grain characteristics, £ | B strength Spackig type, inclination, thickness,
£ .,E T RE 2 colour, structure, minor components. - E 15(50) {mm) planarity, roughness, coating.
2 g2 | 8¢ & i ; W g Mg §§§§§g Specific General
g T T

!
SANDSTONE, fine to medium grained, grey |SW-F| H
|

| 9.32m B=0" st

Borehole No 1 terminated at 10.3m |

form no. 003 version 03 - 09110
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Job No 13188/1 BH1 Started Coring at 3.3m

3.0m

3.3m| Core Loss 3.3m to 4.765m

4.0m

Core Loss 3.3m to 4.765m

BH1 terminated at 10.3m

MT.mh/04.05.2014
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engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 13188/1

Project : Proposed Development Borehole No.: 2

Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by: LY/MT

drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =54

hole diameter : 125 mm bearing : deg. datum : AHD

Remarks and
additional
observations

MATERIAL DESCRIFTION

soil type, plasticity or particle characteristic,
colour, secondary and minor compenents.

TOPSOIL; Siity Sand, fine grained, grey, with
inclusion of root fibre

FILL; Silty Sand, fine grained, grey, with
inclusion of gravel 1

groundwater
env samples
PID reading
geo samples
classification

symbol
consistency
density index
penetrometer
kPa

(ppm)
in meters

method
field test
moisture
condition
hand

o|depth or R.L.

o
@
]
¥
¢
4

Well compacted =

Ds

&
RN,
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o
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-

B
S
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it

FILL: Gravelly Sandy Clay, low plasticity, brown Well campatted

X
2002
et ted
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02
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e
e
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e
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£

0
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0
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e
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i
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ot
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0

T,
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-
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£

b
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FILL; Silty Clay, medium plasticity, dark grey, Weil compacted
with inclusion of timber

X
%
5

£

",
%

o

o
%

&
%5

B0
Eeteteels!

S

DS

Rz
ot
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Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 2
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =54
hole diameter : 125 mm bearing : deg. datum : AHD
il 8| o 2 = 5 =B 8
m|l 85| E o - L _s’ = = g E E Remarks and
B HEAE | E| 5| 58|l é 'E MATERIAL DESCRIPTION £5 |85 g additional
£|5| % | EE 1 = | £8 | @ 7 | soiltype, plasticity or particle characteristic, Fz | @8 |2E , observations
E % E 2 E % |.!. _g £ E % colour, secondary and minor compenents. E 3 S % - g_&
. r2z{ CH |Sandy CLAY, high plasficity, brown and grey | M>PL | StH Residual ]
g DS 1
o —
MN=11 ]
456
= =
8 e
3 |
s =
E -4
g =
™~
8 -
E SANDSTONE; extremely weathered, extremely Basrock
5 low strength, brown and grey 7
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(3 EOTECHNIQUE
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engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 1318871
Project : Proposed Development Borehole No.: 2
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =54
hole diameter : 125 mm bearing : deg. datum : AHD
Els|e |8 d § zE| %
- § g -§ 5 E % n-é g E% MATERIAL DESCRIPTION £ é § § E R:‘;’“‘;’J‘:ﬂ:?d
£|5| % | EE 1z | £8 % > | soil type, plasticity or particle characteristic, Fz | @8 |2E, observations
E '3: E 2 E % E _g = % colour, secondary and minor compenents. E 3 S 1‘; - g_&
10 —
- .
2

Borehole 2 terminated at 10.5m

form nio. 002 version 04 - 05/11
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(5 EOTECHNIQUE
PTY LTD

Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 3
Location : 160 Burwood Road, Date : 12/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =54
hole diameter : 125 mm bearing : deg. datum : AHD
5| £ | o 2 = 5 =3 8
a|l 85| E o - L. _s’ = = g E E Remarks and
g _E g B _ E e &= :‘:‘ .! ﬁ'é MATERIAL DESCRIPTION 5 2 % = s additional
£ 5| ¢ |EEl 2| 5 | £ | S| &3 | soiltype, plasticity or particle characteristic, | 53 | @% [2€ | observations
E % E 2 E % b!_ _g e E % colour, secondary and minor compenents. E 3 3 % - g_&
L b TOPSOIL; Siity Sand, fine grained, grey, with
lyool fibre Waell compacted
FILL; Clayey Sand, medium grained, brown, .
Ds with gravel -
N=r] 05
boriad Sandstone fioater ]
| Rot
N %05 FILL; Sandy Clay, medium plasticity, brown Weil compactod |
- s
58 =
83
] FILL; Sandy Clay, high plasticity, dark grey Well compacted ]
15— —
DS B |
N5 =] ]
2.23 _ =
> 2— —
=
% - -
SM | Silty SAND, fine to medium grained, grey M LVD Aluvial ]
NeR SANDSTONE; extremely weathered, grey Becrack |
10,10750]
= = -
= <
= Coring commenced at 4.1m
3 = =
< — -
@ — =
v
> 45— —
™~
g — .
E — ]
e
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 3
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =54
core size: NMLC bearing : deg. datum: AHD
r CORE DESCRIPTION DEFECT DETAILS
4 o ™ point load
£ ; p| 2 ] . = | index defect DESCRIPTION
3 2| £ % = rock type, grain characteristics, fl: E‘ strength Spackg type, inclination, thickness,
& -E ] BE g colour, structure, minor components. T8 I5(50) (mm) planarity, roughness, coating.
2 g2 | 8¢ & | 3 | @ gy MW §§§§§g Specific General
Start coring at 4.1m | 4} 11 £t 2 t
= i
SANDSTONE; medium lo coarse grained, DwW- 4.1-4.14m clay band
brown grey sw

4.78m B=5" sl

[ 5.2m B=5", st

5.4m B=0" st
I 5.45m B=0" st

CORE LOSS

SANDSTONE; fine to medium grained, grey

1
DW-

6.74m B=0" st

7.24-7.26m = B5°x2, st

SANDSTONE; fine to medium grained, red
- brown swW | 7.91m=B0° st
§ ¢ [~ 7.97m - clay seam (10mm}
3
c
S
e
g
&
2 B
2 8.54m B=5°, st
E
2
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engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 131881
Project : Proposed Development Borehole No.: 3
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =54
core size: NMLC bearing : deg. datum:  AHD
4 CORE DESCRIPTION ' DEFECT DETAILS
4 o ™ point load
g s|Se |2 , o £ | |  index defect DESCRIPTION
3 2| £ ‘2 = rock type, grain characteristics, 5': ‘g-‘ strength spacing type, inclination, thickness,
£ .,E | RE 2 colour, structure, minor components. ® | & 15(50) {mm) planarity, roughness, coating.
8 28| 8= | & | g | & an vy 285255 | specic General

36  CORE LOSS P

Borehole No 3 terminated at 10.0m !

form no. 603 version 03 - 09410
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Job No 13188/1 BH3 Started Coring at 4.1m

"‘”’-?

BH3 terminated at 10.0m

MT.mh/04.05.2014
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PTYLTD
Client : Nix Anderson Pty Ltd Job No.: 13188/
Project : Proposed Development Borehole No.: 4
Location : 160 Burwood Road, Date : 12/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =58
hole diameter : 125 mm bearing : deg. datum : AHD
5| £ | o 4 = 5 = E B
m|l 85| E o - x . _s’ = = g E e Remarks and
E % g B _ E e & :‘:‘ .! Eé MATERIAL DESCRIPTION g g % = E additional
£l 5| » | EE 1z | £8 4 > | soil type, plasticity or particle characteristic, 4% | 88 [2E . observations
E % E 2 E % Ig _g £ E % colour, secondary and minor compenents. E 3 a % - g_&
L 55 TOPSOIL; Siity Sand, medium grained, grey,
e with root fibre N
B FILL; Gravelly Sand, medium grained, brown Well cempacted =
DS ] |
i SANDSTONE: floaler ]
Ref
SM | Silty SAND, fine to medium grained, brown gre M Vo Alluvial |
SANDSTONE; extremely weathered. extremely Bedrock
low strength, brown and grey ]
o -
<
_ Commenced Coring at 2.5m B
3— =
35— -
= 4- o
I ] ]
Qo
3 = =
c - -
@ — =
o
> 45— =
~
g - .
E — ]
£
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engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/
Project : Proposed Development Borehole No.: 4
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =58
core size: NMLC bearing : deg. datum: AHD
4 CORE DESCRIPTION ' DEFECT DETAILS
4 o ™ point load
g T| Ep |2 2 | e index defect DESCRIPTION
3| = é 2 2 - rock typs, grain characteristics, £ | B| strength spacig type, inclination, thickness,
£ .,E | RE 2 colour, structure, minor components. ® |5 15(50) {mm) planarity, roughness, coating.
& 28| 8= | & | B |H|am vwum|882ss:| specific General
Start coring at 2.5m | R TR
SANDSTONE; medium grained, grey brown : SW- | H 2.5-2 Bm - fragmented
Fr
2.81m B=0" st
4.21m B=5" st
SANDSTONE: medium grained, red brown to | SW | H | 4.31m B=5", st
aray
5.62m B=5" st
| | 5.75m = B=0° Co
SANDSTONE; fine to medium grained, grey | F | H-
VH 5.9m = clay seam {Smm)
6.17m - 6.24m B=10"x3,co
5
Fy
E
E |
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engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 4
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =58
core size: NMLC bearing : deg. datum: AHD
i CORE DESCRIPTION DEFECT DETAILS
4 o™ ™ point load
g s|%e |2 , o £ | |  index defect DESCRIPTION
5 -2 .g ‘E = rock type, grain characteristics, 2 'g" strength Spacing type, inclination, thickness,
£ .g | RE 2 colour, structure, minor components. ® |5 15(50) {mm) planarity, roughness, coating.
& 28| 8= | & g | & AL §§§3_g Specific General

LT 7.5m - chay seam (10mm)

form no. 603 version 03 - 09/10

Borehole No 4 ferminated at 10.42m
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i.a- Fr

=
L & AU e ‘ BH4 terminated at 10.42m

MT.mh/04.09.2014
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engineering log - borehole

Client : Nix Anderson Pty Ltd Job No.: 1318811
Project : Proposed Development Borehole No.: 5
Location : 160 Burwood Road, Date : 13/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =6.7
hole diameter : 125 mm bearing : deg. datum : AHD
5| 2= | B <4 § ~5| 8
a|l 52| E = - x . _sl = = g E e Remarks and
g _E g B _ E e & :‘:‘ .E E'E MATERIAL DESCRIPTION g 2 % = E additional
£l 5| » | EE 1| £8 2| 8 > | soil type, plasticity or particle characteristic, Yo | @88 |BE, observations
E -; E g E % Ig _g e E % colour, secondary and minor components. E 3 S % 8 g_i
g i TOPSOIL; Silty Clay, medium piasticity, grey,
with root fibre ] Well compactad
DS - FILL; Sandy Gravelly Clay, medium plasticity, .
N grey, with inclusion of sandstone fragments =
V1 cH ; icil M>PL 23 Resdual
05— ; ; Silty CLAY, high plasticity, grey uidual ]
bred W i
> 1 7
= _/ Py —
B VA
W -
% .
SANDSTONE: extremely weathered, extremely Bedrack
low strength, brown ]
o ]
2

Commencted Coring at 1.6m

form nio. 002 version 04 - 05/11
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engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 131881
Project : Proposed Development Borehole No.: 5
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =67
core size: NMLC bearing : deg. datum: AHD
i CORE DESCRIPTION ' DEFECT DETAILS
4 o ™ point load
g 3 ; p |2 ) . E | index 5‘::;‘:“9 DESCRIPTION
= g | & , grai teristics, 8 |
B3| EE | §| comnsncummncomonns | F 5| gy | nm | uenidmnueoss
2 g2 | 8¢ & | 3 | @ gy MW §§§§§5 Specific General
Start coring at 1.6m | Ed ] 11 : e

SANDSTONME, medium grained, grey with : Dw-
mottied brown sw

- 2.77m B=0" st
2.83-2.94m - Clayey sand band

| 3.15m B=5" st
3.22m J=45", st, pl

L 3.46m J=30° pl, st

3.7m - clay seam (Smm)

4.72m B=5" st

— 5.48m J=45", co, pl

5.76m B=0" co
o | 5.83mB=0°co

SANDSTONE; medium to coarse grained, red] SW | H
brown |

form no. 003 verslon 03 - 09110
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 131881
Project : Proposed Development Borehole No.: 5
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =67
core size: NMLC bearing : deg. datum: AHD
i CORE DESCRIPTION DEFECT DETAILS
A ™ point load
g 3| %2 . o £ | .|  index defock DESCRIPTION
5l =2 : ‘E rock type, grain characteristics, 2 'g" strength Spackig type, inclination, thickness,
g ‘g @ £E colour, structure, minor components. E H 15(50) {mm) planarity, roughness, coating.
& g2 | 8¢ | R §§§§§g Specific General
6.5
6.68m B=5" st
7
7.5 :
i 7.7m = clay band
1 i i 7.7m B=0° st, co
SHALE: grey | EW ELU il :
SANDSTCNE; medium grained, slightiy i SW- | H
weathered to fresh, grey Fr i

8.91m B=0" co

Borehole Ne 5 terminaled at 10.1m

form no. 603 version 03 - 08/10
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Job No 13188/1 BH5 Started Coring at 1.ém

3.0m |g
4.0m |
5.0m = |
6.0m
7.om |

8.0m

9.0m

10.0m | Y BHS terminated at 10.1m

MT.mh/04.05.2014
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(G EOTECHNIQUE
PTYLTD
Client : Nix Anderson Pty Ltd Job No.: 13188/
Project : Proposed Development Borehole No.: 6
Location : 160 Burwood Road, Date : 13/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =6.3
hole diameter : 125 mm bearing : deg. datum : AHD
5| £ | o 4 = 5 =3 8
a|l 58| £ B | ®as £ | EE £ Remarks and
E % g B _ E e & § E_E MATERIAL DESCRIPTION g 2 % = s additional
£|5| % | EE 1 = | £8 % > | soil type, plasticity or particle characteristic, Fz | @8 |BE, observations
E % E 2 E % Ig _g £ % colour, secondary and minor compenents. E 3 3 % - g_&
L CONCRETE |
FROADBASE, gravel i
DS FILL; Gravelly Clay, medium plasticity, grey b :
NeR b Sandy CLAY, medium plasticity, brown, with M>PL H Resuual
Ds 720100 inclusion of ironstone ]
] —]
E SANDSTONE; extremely weathered, extremely Bedrock
g low strength, brown, with some ironstone 7
| Commenced Coring at 1.2m ]
15— —
g =
25— —
P -
35— -
= 4- o
=
& ] |
3 = =
c - -
@ - =
o
> 45— —
~
g - .
E - ]
£
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 6
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =63
core size: NMLC bearing : deg. datum: AHD
r CORE DESCRIPTION [ DEFECT DETAILS
4 o ™ point load
g T| Ze |2 £ | index defect DESCRIPTION
3| = E 2 2 - rock type, grain characteristics, £ | B| strength spacig type, inclination, thickness,
& -E ] BE g colour, structure, minor components. E g I5(50) (mm) planarity, roughness, coating.
& g2 | 8¢ & | 3 | @ | gy MW §§§§§3 Specific General
i Coring start 3t 1.2m I REEEE £ g ;
SANDSTONE; medium to coarse gralned, TSW-| H
reddish brown to grey Fr
1.5+~ =
1.78m B=0", co
2 n
25 SANDSTONE; fine to coarse grained, redto | DW-| H ™ 2.5m B=0°co
grey, with some minor clay bands SW
2.66m B=5" st
| 3 82.2.86m B=5°%2 st
291m B=0"co
5 — =
3.5 -
; _3.94m B=5"st
4.37m B=5" st

5.19m B=0" co St
2.24-5.3m B=5"»2, ro, st

: 5.37m = clay seam (10mm)
| 5.4-5.75m Clay infill

5.58m B=0" st
5.64m J=60° pl co

form no. 003 version 03 - 09110
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 6
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =63
core size: NMLC bearing : deg. datum:  AHD
i CORE DESCRIPTION DEFECT DETAILS
4 o ™ point load
g s|S2 |2 , o £ | |  index defect DESCRIPTION
3 =2 | £ ‘E = rock type, grain characteristics, fl: E‘ strength spaci type, inclination, thickness,
£ .,E | RE 2 colour, structure, minor components. ® | & 15(50) {mm) planarity, roughness, coating.
3 2| 3£ | & £ & Vg W00t g£s Specific General
. : 5.91m B=0" st
SANDSTONE; fine to medium grained, grey | F | H

6.27-6.3m Clay infll

7.86m B=0"co

9.15m B=5" co

9.76m = clay seam {(5mm)
9 86mm B=0° co

CORE LOSS

Borehole No 6 terminated at 10.0m

form no. 003 version 03 - 09410
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GEOTECHNIQUE
PTY LTD

GEOTECHNIQUE
PTY LTD

Job No 13188/1 BH6 Started Coring at 1.2m

Vil mw B ”m Wi
{0 2 YD R

| —

3 o5

A T SR AR TR TR
RGN R R & VT W 1T
Ve I P 1 TR TR T Tee et R ALY A B,
e . s 1] 1.

S R TR e R Core Loss

BH6 terminated at 10.0m

MT.mh/04.03.2014
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engineering log - borehole

(3 EOTECHNIQUE

PTY LTD

Client : Nix Anderson Pty Ltd Job No.: 1318811
Project : Proposed Development Borehole No.: 7
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =56
hole diameter : 125 mm bearing : deg. datum : AHD
5l 2|2 |2 d 5 I
al 5 | £ B | ®as 8| %= e | EE £ Remarks and
g _E g B _ E e &= § 2 ﬁé MATERIAL DESCRIPTION ‘5 g % = H additional
£ 5| » | EE Sl | £8 4 > | soil type, plasticity or particle characteristic, Fr | @8 |2E, observations
E % E 2 g E'-. b!_ _g £ a % colour, secondary and minor compenents. E 3 S 1‘; 2 S_E
L 'ASPHALTIC CONCRETE u
RO;RDBASE; sandy gravel, fine to medium Well compaciod
grained, grey .
FILL; Silty Sand, fine grained, brown, with .
inclusion of grave! —
0.5 —
DS - ]
N=14 —
28104 -
1 FILL; Sandy Clay, high plasticity, dark grey Well compucted
FILL; Sandy Clay, medium plasticity, brown, Weil compactud
oS 15— with inclusion of gravel =
s = -
532 B ]
z | i
&
2— =
@ FILL; Silty Clay, high plasticity, grey Well compacted ]
Ds = n
SM | Silty SAND, fine to medium grained, grey brown{ M D-vD Alluvial i
- SANDSTONE; fine to medium grained, grey Bedrack ]
22100 brown
100 -1
& =
<
=] Commenced Coring at 3.8m i
= 4 —
S
g — o
g - -
5 . —
i — |
o
a3 45— —
~
g — ]
E - =)
£

Item 9.3 - Attachment 26
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 7
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =56
core size: NMLC bearing : deg. datum: AHD
i CORE DESCRIPTION ' DEFECT DETAILS
4 o ™ point load
£ ; p| 2 . N € | index 5‘::‘2:’“9 DESCRIPTION
= g | & , grai teristics, 8 | B
Bl 55| B | 5| coloun shucrm mnorcomponens. | 5 | 5| gy | (mm) | enicneton v,
2 g2 | 8¢ & | 3 | @ | gy Mgw §§§§§g Specific General
Starl coring at 3.8m | RN ;

SANDSTONE: coarse grained, brown lo red, ; DW [M-H[ ¢
with some orange staining

5.15m B=0" co st

| 5.34m B=5" st
5.38m J=60" co cu

|~ 5.4Bm B=5" st

5.55m B=5" st

6.65m B=5" st
6.7m = clay seam {10mm}
6.76m = clay seam (Smmy)

SHALE: slightly weathered, grey lsw|L

|
SANDSTOME; coarse grained, red brown then| SW

grey 7.71m B=5" st

form no. 603 version 03 - 09410
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engineering log
cored borehole

(3 EOTECHNIQUE
PTY LTD

Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 7
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =56
core size: NMLC bearing : deg. datum: AHD
g CORE DESCRIPTION DEFECT DETAILS
4 o™ ™ point load
g T| Ep |2 = | index defect DESCRIPTION
3l = H : 2 2 rock type, grain characteristics, £ | B strength Spackig type, inclination, thickness,
£ .,E F E" £ E colour, structure, minor components. - E 15(50) {mm) planarity, roughness, coating.
o) 39| vnE | & | g | & gV Mo W 8223 | Specific General
8.5 — [ : : \e : | 8.46m B=0" st
L | [9.0MJ=30"PLST
| {
SANDSTONE; fine to medium grained, grey ESW— Fl H
|
9 . 5 e— : -
9.86m B=5" co
10
:E i _ 10.22m B=0" co st
10.5 —
— Borehole No 7 terminated at 10.75m .
11— -
11.5 — -
12 — o
2 12.5 — -
3; |
]
§ 13— -
2 —|
E
5 |

Item 9.3 - Attachment 26
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GEOTECHNIQUE
PTY LTD

GEOTECHNIQUE
PTY LTD

Job No 13188/1 BH7 Started Coring at 3.8m

4.0m
5.0m

6.0m

7.0m {8
8.0m
9.0m

10.0m

BH7 terminated at 10.75m

MT.mh/04.09.2014
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(GEOTECHNIQUE
PTYLTD
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 8
Location : 160 Burwood Road, Date : 14/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =57
hole diameter : 125 mm bearing : deg. datum : AHD
5| o o - H =3 o
8 ] o & = o =
a|l 58| £ B | ®Eas £ | EE £ Remarks and
g _E g B _ 5 e & E E'E MATERIAL DESCRIPTION g 2 % = s additional
£|5| % | EE "l | £8 % > | soil type, plasticity or particle characteristic, Fz | @8 |BE , observations
E ‘; E 2 E & 2 se % colour, secondary and minor compenents. E g S&|5ga
L Concrete Pavement 200mm ]
FILL; Silty Sand, fine to medium grained,
DS brown, with some gravel =
SM | Silty SAND, fine to medium grained, brown, M MD
0.5- with some ironstone T
N=18 —
5109 |
? SM | SANDSTONE; fine to medium grained, brown, Bedrock
extremely weathered -
= -
2
S Commenced Coring at 1.4m ]
g =
25— —
3 -
35— -
= 4 -—
=
& ] |
3 ] =
c - .
@ — —
g
z 45— =
g - .
E — .
£

Iltem 9.3 - Attachment 26 Page 1169
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 8
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =57
core size: NMLC bearing : deg. datum: AHD
r CORE DESCRIPTION DEFECT DETAILS
4 o ™ point load
£ ; p| 2 ) N - I - index 5‘:‘:‘;;"‘"9 DESCRIPTION
= 2|2 , grai teristics, g |5
Bl 55| B | 5| coloun sucrm minorcomponens. | 5 | 5| gy | (om) | emidneon s,
2 g2 | 8¢ & R §§§§§3 Specific General
Started coring at 1.4m Ed L B3 [IE g E
SANDSTONE: medium lo coarse grained, | DW | H
grey yellow to red =
1.6m B=0" stepped
2.17m B=5" planar
[ 2.6m B=10" steppad
3.1m B=0" planar
3.6m B=2° planar
SANDSTONE: fine 1o medium grained, grey | DW- | H_

form no. (03 version 03 - 09/10

red, with some clay bands sSw

4.48-4.51m clay seam (30mm}

5.25-5.3m (EW zone)
5.3-5.45m (EW zone)
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engineering log
cored borehole

(3 EOTECHNIQUE
PTY LTD

Client : Nix Anderson Pty Ltd Job No.: 13188/
Project : Proposed Development Borehole No.: 8
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =57
core size: NMLC bearing : deg. datum: AHD
r CORE DESCRIPTION DEFECT DETAILS
g 3| % 2. 5::23:‘; DESCRIPTION
=z B 2 rock type, grain characteristics, @ | '\
E .,E E '% E colour, structure, minor components. f,a § g[mm) n::z:-rli‘:‘jlri:::::;;I;I‘c:::::.g.
al 38 | ©E | £ |G v 28882 | Specific General
T — T
SANDSTONE: fine to medium grained, grey. ] SW 6.3m B=0 planar
with some clay bands :
6. = 5.45m clay seam
6.65m clay seam
i | 6.93m B=5" plannar
. 7.24m clay seam
7.3m B0mm
T [ |~ 7.5m clay seam 20mm
SANDSTONE; fine to medium grained, grey iSW- F
8. -
¢ | 8.55m clay seam S5mm
9.5 -
9.65m B=5" pl:
Borehole No 8 terminated at 9. 7m | = S
10— -
§ 10.5 — I~
2 -
2 =
E
3 — |

Item 9.3 - Attachment 26
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GEOTECHNIQUE
PTY LTD

GEOTECHNIQUE
PTY LTD

Job No 13188/1 BHS8 Started Coring at 1.4m

4.0m e £4 IR Rl | et L L T

6.0m R . v s

BH8 terminated at 10.0m

MT.mh/04.09.2014
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(5 EOTECHNIQUE
PTYLTD
Client : Nix Anderson Pty Ltd Job No.: 1318811
Project : Proposed Development Borehole No.: 9
Location : 160 Burwood Road, Date : 14/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =7.16
hole diameter : 125 mm bearing : deg. datum : AHD
5| £ | o 2 = 5 =3 8
a|l 58| £ B | ®Ea 3 | EE £ Remarks and
T z £ |3 3 E| 8|55 g 'E MATERIAL DESCRIPTION g §|&2 § = aditionsl
£|5| % | EE 1| £8 % > | seil type, plasticity or particle characteristic, 4% | 88 [2E . observations
E % E 2 E % |.!. _g £ % colour, secondary and minor compenents. E 3 S % a g_&
L Bitumen Pavement ]
FILL; Silty Gravelly Clay, medium plasticity, M<PL ]
DS grey, with some gravel n
*» S0 FILL; Silty Gravelly Clay, medium to high M<PL T
= ::E:E:: plasticity, grey brown to dark brown, with gravel N
N=13 q‘.o:::: ]
5310 E: ::::i .
koo
B3 ~
2 FILL; Silty Gravelly Clay, medium to high M<PL ]
D3 plasticity, grey brown to dark brown with ]
ironstone _
15 S
s .
2,23 —
2 FILL; Silly Clay, medium 1o high plasticity, dark | M<PL | F ]
DS brown -
= Silty CLAY, medium to high plasticity, orange to] M=PL | St Residual
grey, with some ironstone |
3 =]
N=§ —
235 o
15 —
| SANDSTONE: fine to medium grained, grey red Bedrack ]
o 4 —
I -]
=
: -
< -4
B o =
g < -
o : Commenced Coring at 4.5m
g -
E _
e
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 9
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =7.16
core size: NMLC bearing : deg. datum: AHD
g CORE DESCRIPTION DEFECT DETAILS
4 o ™ point load
g | Ep |2 T | index defect DESCRIPTION
3 = 2 .2 % E rock type, grain characteristics, £ 'g“ strength spacing type, inclination, thickness,
E .,E E E‘ £ E colour, structure, minor components. E H 15(50) {mm) planarity, roughness, coating.
ol 22| o E & |0 gV MW §§§§§3 Specific General
Starf coring at 4.5m 1 H il Pt ¥
i SANDSTCNE: fine to medium grained, pink to| DW-| H
o gray swW 4.58m B=10" planar
— 4.67m B=10" stepped
“SANDSTONE; fine o medium grained, with | SW | H | 4.83m B=5* planar
minor red staining, pink to grey
5 L.
5.5 | 5.45m clay seam
‘ 5.74m J=20° planar
5—
[ 6.10 B=50" curved
6.5 — ~
7 — B
7.A7m clay seam Smm
7.42m B=0" pianar
7.5 —
L SANDSTONE,; fine to meaﬁam_graaea_ B Jg\e'ﬁ H
§.25m B=5" planar
8 8.5 -
:E
g
g
s n
5
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/
Project : Proposed Development Borehole No.: 9
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =7.16
core size: NMLC bearing : deg. datum:  AHD
g CORE DESCRIPTION ' DEFECT DETAILS
4 o™ ™ point load
gl B ;"6 p| 2 . N E | index s::‘;‘:“g DESCRIPTION
T 2|2 , grai teristics, R
Bl 55| 52| 5| colownstucirn minorcomponens. | 5 | 5| lgen |, (vm) s .
8 z2| 8 | & | B |H|em v m|8882ss| specific General
' EREEE ﬂ 1 9.15m B=10 planar
| Borehole No 8 terminaled at 9. 3m i $53 £
5.5— -~
10 m— 2
30.5— =
11— —
11.5 — -
12— o
12.5— —
13— =
'E 33,5 —
g —
g o
£ - !

Item 9.3 - Attachment 26
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GEOTECHNIQUE
PTY LTD

GEOTECHNIQUE

BH9 terminated at 9.3m

MT.mh/04.05.2014
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(3 EOTECHNIQUE
PTYLTD
Client : Nix Anderson Pty Ltd Job No.: 1318871
Project : Proposed Development Borehole No.: 10
Location : 160 Burwood Road, Date : 14/08/2014
Concord Logged/Checked by: LY/MT
drill model and mounting : Edson Truck Mounted slope : deg. R.L.surface: =590
hole diameter : 125 mm bearing : deg. datum : AHD
5| o o - H =3 o
8 ] o & = o =
al 58| £ B | ®Eas £ | EE £ Remarks and
g _E g B _ 5 e & E E'E MATERIAL DESCRIPTION g g % = s additional
£l 5| » | EE "l | £8 % > | soil type, plasticity or particle characteristic, Fz | @8 |BE, observations
E ‘; E 2 E & 2 se % colour, secondary and minor components. E g §&|5ga
L Concrete |
[Road base/gravel Well compiicted ]
FILL; Gravelly Clay, medium plasticity, grey
ps with inclusion of sand 7
CH | Shaley CLAY, high plasticity, grey and red M=PL | VSt-H Residual
D5 brown ]
Ne=16 ]
1Ta _
1 -
> -
& _
ol ¥ SANDSTONE; extremely weathered, extremely Bedrock
el low strength, brown with ironslone bands .
2 =
o =]
<
25— Commenced coring at 2.4m ]
P -
35— -
= 4 -—
=
& ] |
3 = =
c - -
@ — =
g
z 45— —
g - .
E — ]
£
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(3 EOTECHNIQUE
PTYLTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 10
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =59
core size: NMLC bearing : deg. datum:  AHD
i CORE DESCRIPTION DEFECT DETAILS
4 o ™ point load
g s|Se |2 , o £ | |  index defect DESCRIPTION
3 2| £ % = rock type, grain characteristics, fl: E‘ strength spaci type, inclination, thickness,
£ .,E | RE 2 colour, structure, minor components. ® | & 15(50) {mm) planarity, roughness, coating.
& g2 | 8¢ & | ; W g Mg §§§§§5 Specific General
Coring start at 2.4m | TEAEERE Y

SANDSTONE: medium grained, brown and : Dw-
grey with some red staining W

SANDSTONE, fine to medium grained, grey | SW-
FR

form no. 003 version 03 - 09110

MH

| 2.45m B=0" clay coat st

2.6m B=0" clay coal st

: 2.9m B=0" co st
: F2.96m B=0" co st
3.04m B=0" co

3.43m B=0" st
[~ 3.44m E=0" st
L 3.45m J=30° st pl

3.66m B=0"st

4.17m B=0" ca st

6.4m B=0" co
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(3 EOTECHNIQUE
PTY LTD
engineering log
cored borehole
Client : Nix Anderson Pty Ltd Job No.: 13188/1
Project : Proposed Development Borehole No.: 10
Location : 160 Burwood Road, Date : 11/08/2014
Concord Logged/Checked by : LY/MT
drill model and mounting : Edson Truck Mounted slope: 90 deg. R.L. surface: =59
core size: NMLC bearing : deg. datum: AHD
i CORE DESCRIPTION DEFECT DETAILS
4 o ™ point load
g 3 ; E 2 ) . £ | index 5‘:‘:';;2‘9 DESCRIPTION
= .2 = rock type, grain characteristics, & | B| strength
g .,E E 'E. E 'E. colour, structure, minor components. E § |s{5g} {mm) n::ﬁ:'"*‘:‘.ﬂ::::::'e::[c:::;:'g_
8 z2| 3 | & @ g MW 8223< | specific General
%
¥ 7.35m B=0" st
7.5 —] i3 i
{ i | 7.54mB=0" st
7.66m B=0" co st
P 7.7m B=0° st
0 ] -
6.5 ; -
P 8.55m B=0" st
P 8.62m B=0" st
i #.63m J=45" co
8.67m B=0" st
5
P 9.05m B=5
9.08m B=
- :
10— -
X
= Borehole No 10 terminaled al 10.15m T 10-12m B3 co d
10.5 — -
11— -
E -
z 11.5 — =
= ]
: i
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GEOTECHNIQUE
PTY LTD

GEOTECHNIQUE
PTY LTD

Job No 13188/1 BH10 Started Coring at 2.4m

2.0m
3.0m
4.0m
5.0m
6.0m
7.0m

8.0m
9.0m EEL N ey G T, Sy ) TR TR T

nmicil K BH10 terminated at 10.15m

MT.mh/04.09.2014
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EXPLANATORY NOTES

Introduction

These notes have been provided to simplify the geotechnical report
with regard to investigation procedures, classification methods and
certain matters relating to the Discussion and Comments section. Not

all notes are necessarily relevant to all reparts,

Geotechnical reports are based on information gained from finite sub-
surface probing, excavation, boring, sampling or other means of
investigation, supplemented by experience and knowledge of local
geology. For this reason they must be regarded as interpretative
rather than factual documents, limited 1o some extent by the scope of

information on which they rely.

Description and Classification Methods

The methods of description and classification of soils and rocks used
in this report are based on AS1726 - 1993 "Geotechnical Site
Investigations”. In general, descriptions cover the following
properties; strength or density, colour, structure, scll or rock type, and
inclusions. ldentification and classification of soil and rock involves,
to a large extent, judgement within the acceptable level commonly

adopled by current geotechnical practices.

Soil types are described according to the predominating particle size,
qualified by the grading or other particles present (e.g. sandy clay) on

the following basis:

Soil Particle Size
Classification
Clay Less than 0.002mm
Siit 0.002 to 0.06mm
Sand 0.06 to 2.00mm
Gravel 2.00mm to 60.00mm

Cohesive soils are classified on the basis of strength, either by
laboratory testing or engineering examination. The strength terms are

defined as follows:

Classification Undrained Shear Strength kPa

Very Soft Less than 12
Soft 12-25
Firm 25-50
Stiff 50 - 100

Very Stiff 100 - 200
Hard Greater than 200

MNon-cohesive soils are classified on the basis of relative density,
generally from the results of standard penetration tests (SPT) or

Dutch cone penetrometer tests (CPT), as below:

Relative Density SPT ‘N’ Value CPT Cone Value

(blows/300mm) (q-MPQ}
Very Loose Less than § Less than 2
Loose 5-10 2-5
Medium Dense 10-30 5-15
Dense 30-50 15-25
Very Dense >50 =25

Rock types are classified by their geclogical names, together with
descriptive terms on degrees of weathering, strength, defects and
other minor compenents. Where relevant, further information

regarding rock classification is given on the following sheet.

Sampling

Sampling is caried out during driling to allow engineering
examination (and laboratory testing where required) of the soil or

rock.

Disturbed samples taken during drilling provide information on
plasticity, grain size, colour, type, moisture content, inclusions and
depending upon the degree of disturbance, some information on

strength and structure.

(GEOTECHNIQUE

PTY LTD

Undisturbed samples are taken by pushing a thin walled sample tube
(normally known as Us) into the soil and withdrawing a sample of the
soil in a relatively undisturbed state. Such samples yield information
on structure and strength and are necessary for laboratory
determination of shear strenglh and compressibility. Undislurbed
sampling is generally effective only in cohesive soils. Details of the
type and method of sampling are given in the report,

Field Investigation Methods

The following is a brief summary of investigation methods currently
carried oul by this Company and comments on their use and
application.

Hand Auger Drilling

The borehole is advanced by manually operated equipment. The
diameter of the borehole ranges from 50mm to 100mm. Penetration
depth of hand augered boreholes may be limited by premature refusal
on a variety of materials, such as hard clay. gravels or ironstone.

Test Pits

These are excavated with a tractor-mounted backhoe or a tracked
excavator, allowing close examination of the insitu soils if it is safe to
descend into the pit. The depth of penetration is limited to about 3.0m
for a backhoe and up to 6.0m for an excavator. A potential
disadvantage is the disturbance caused by the excavation.

Care must be taken if construction is to be carried out near, or within
the test pit locations, to either adequately recompact the backfill
during construction, or to design the structure to accommodate the
poorly compacted backfill.

Large Diameter Auger (e.g. Pengo)

The hole is advanced by a rotating plate or short spiral auger,
generally 300mm or larger in diameter. The cuttings are returned to
the surface at intervals (generally of not more than 0.5m) and are
disturbed, but usually unchanged in moisture content. Identification of
soll strata is generally much more reliable than with continuous spiral
flight augers and is usually supplemented by occasional undisturbed
tube sampling.

Continuous Spiral Flight Augers

The hole is advanced by using 80mm-115mm diameter continuous
spiral flight augers, which are withdrawn at intervals to allow sampling
or insitu testing. This is a relatively economical means of drilling in
clays and in sands above the water table. Samples are retumed to
the surface, or may be collected after withdrawal of the auger flights,
but they are very disturbed and may be highly mixed with soll of other
stratum.

Information from the drilling (as distinct from specific sampling by SPT
or undisturbed samples} is of relatively lower reliability due to
remoulding. mixing or softening of samples by groundwater, resulting
in uncerlainties of the original sample depth,

The spiral augers are usually advanced by using a V-bit through the
soil profile to refusal, followed by Tungsten Carbide (TC) bit, fo
penetrate into bedrock. The quality and continuity of the bedrock may
be assessed by examination of recovered rock fragments and through
observalion of the drilling penetration resistance.

MNon-core Rotary Drilling (Wash Boring)

The hole is advanced by a rotary bit, with water being pumped down
the drill rod and returned up the annulus carrying the drill cuttings.
Only major changes in stratification can be determined from the
cuttings, together with some information from the feel and rate of
penetration.

Rotary Mud Stabilised Drilling

This is similar o rotary drilling, but uses drilling mud as a circulating
fluid, which may consist of a range of producls from bentonite to
polymers such as Reverl or Biogel. The mud tends to mask the
cuttings and reliable identification is again only possible from separate
intact sampling (e.g. SPT and Us;) samples).
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Continuous Core Drilling

A continuous core sample is obtained using a diamond tipped core
barrel. Providing full core recovery is achieved (which is not always
possible in very low strength rocks and granular soils), this technique
provides a very reliable (but relatively expensive) method of
investigation. In rocks, an NMLC triple tube core barrel, which gives a
core of about 50mm diameter, is usually used with water flush.

Portable Proline Drilling

This is manually operated equipment and is only used in sites which
require bedrock core sampling and there is restricted sile access to
truck mounted drill rigs. The boreholes are usually advanced initially
using a tricone roller bit and water circulation to penetrate the upper
scil profile. In some instances, a hand auger may be used lo
penefrate the soil profile. Subsequent drilling inte bedrock involves
the use of NMLC triple tube equipment, using water as a lubricant,

Standard Penetration Tests

Standard penetration tests are used mainly in non-cohesive soils, but
occasionally also in cohesive soils, as a means of determining density
or strength and of obtaining a relatively undisturbed sample. The test
procedure is described In AS1289 6.3.1.

The test is carried out in a borehole by driving a 50mm diameter split
sample tube under the impact of a 63kg hammer with a free fall of
769mm. It is normal for the tube to be driven in three successive
150mm increments and the ‘N’ value is taken as the number of blows
for the last 300mm. In dense sands, very hard clays or weak rock,
the full 450mm penetration may not be practicable and the test is
discontinued.

The test results are reported in the following form:

= In a case where full penetration is obtained with successive blow
counts for each 150mm of, say 4, 6 and 7 blows as;

N=13
46,7

= In a case where the test is discontinued short of full penetration,
say after 15 blows for the first 150mm and 30 blows for the next
40mm as;

15, 30/40mm

The results of the tests can be related empirically to the engineering
properties of the soil. Occasionally the test method is used lo obtain
samples in 50mm diameter thin walled sample tubes in clays. In
these circumstances, the lest results are shown on the bore logs in
brackets.

Cone Penetrometer Testing and Interpretation

Cona penetrometer testing (sometimes referred to as Dutch Cone-
CPT) described in this report, has been carried out using an electrical
friction cone penetrometer and the test is described in AS1288 6.5.1.

In the test, a 35mm diameter rod with cone tipped end is pushed
continuously into the seil, the reaction being provided by a specially
designed truck or rig, which is fitted with a hydraulic ram system.
Measurements are made of the end bearing resistance on the cone
and the friction resistance on a separate 130mm long sleeve,
immediately behind the cone. Transducers in the tip of the assembly
are connected by electrical wires passing through the centre of the
push rods to an amplifier and recorder unit mounted on the control
truck.

As penetration occurs (at a rate of approximately 20mm per second)
the information is output on continuous chart recorders. The plotted
results given in this report have been traced from the original records.
The information provided on the charts comprises:

»= Cone resistance - the actual end bearing force divided by the
cross sectional area of the cone, expressed in MPa *

* Sleeve friction - the frictional force on the sleeve divided by the
surface area, expressed in kPa

The ratios of the sleeve resistance to cone resistance will vary with
the type of soil encountered, with higher relalive friction in clays than
in sands. Friction ratios of 1% to 2% are commonly encountered in
sands and very soft clays, rising to 4% to 10% in stiff clays.

In sands, the relationship between cone resistance and SPT value is
commonly in the range:

g. (MPaj) = (0.4 to 0.6) N (blows per 300mm)

In clays, the relationship between undrained shear strength and cone
resistance is commonly in the range:

q.=(12 to 18)C,

Interpretation of CPT values can also be made to allow estimate of
modulus or compressibility values, to allow calculation of foundation
seftlements. Inferred stratification, as shown on the attached report.
is assessed from the cone and friclion traces, from experience and
information from nearby boreholes ete.

This information is presented for general guidance, but must be
regarded as being to some extent interpretive. The test method
provides a continuous profile of engineering properties and where
precise information or soil classification is required, direct drilling and
sampling may be preferable.

Partable Dynamic Cone Penetrometer (DCP)

Portable Dynamic Cone Penetrometer tests are carried out by driving
a rod into the ground with a falling weight hammer and measuring the
blows per successive 100mm increment of penetration.

There are two similar tests, Cone Penetrometer {commeonly known as
Scala Penetrometer) AS1289 6.3.2 and the Perth Sand Penetrometer
AS1289 6.3.3. Scala Penetrometer is commonly adopted by this
company and consists of a 16mm rod with a 20mm diameter cone
end, driven with a 9kg hammer, dropping 510mm (AS1289 Test
P3.2).

Laboratory Testing

Laboratory testing is carried out in accordance with Australian
Slandard 1288 "Methods of Testing Soil for Engineering Purposes”.
Details of the test procedures are given on the individual report forms.

Engineering Logs

The engineering logs presented herein are an engineering andior
geological interpretation of the sub-surface conditions and their
reliability will depend to some extent on frequency of sampling and
the method of drilling. Ideally, continuous undisturbed sampling or
core drilling will provide the most reliable assessment, however, this
is not always practicable or possible to justify economically. As it is,
the boreholes represent only a small sample of the total sub-surface
profile. Interpretation of the information and its application to design
and construction should take into account the spacing of boreholes,
frequency of sampling and the possibility of other than ‘straight line’
variations between the boreholes.

Groundwater
Where groundwater levels are measured in boreholes, there are
several potential problems:

* in low permeability soils groundwaler, although presenl, may
enter the hole slowly or perhaps not at all during the investigation
period

+ a localised perched water lable may lead to an erroneous
indication of the true water table

» water table levels will vary from time to time due to the seasans or
recent weather changes. They may nol be the same at the time
of construction as indicated in the report

= the use of water or mud as a drlling fluid will mask any
groundwater inflow. Water has to be blown out of the hole and
drilling mud must be washed out of the hole if water observations
are to be made
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More relisble measurements can be achieved by installing standpipes
that are read at intervals over several days, or weeks for low
permeability soils. Piezometers sealed in a particular stratum may be
advisable in low permeability soils, or where there may be
interference from a perched water table or surface water,

Engineering Reports

Engineering reporls are prepared by qualified personnel and are
based on the information obtained and on curent engineering
standards of interpretation and analysis. Where the report has been
prepared for a specific design proposal, perhaps a three-storey
building, the information and interpretation may not be relevant if the
design proposal is changed, say lo a twenly-storey building. 1f this
oceurs, the Company will be pleased to review the report and
sufficiency of the investigation work,

Every care is taken with the report as it relates to interpretation of
sub-surface conditions, discussions of geatechnical aspects and
recommendations or suggestions for design and construclion.
However, the Company cannot always anticipate or assume
responsibility for:

s Unexpected variations in ground conditions, The potential for this
will depend partly on bore spacing and sampling frequency.

= Changes in policy or Interpretation of policy by statutory
autharities.

» The actions of contractors responding to commercial pressures.

If these occur, the Company will be pleased to assist with
investigation or advice to resolve the matter.

Site Anomalies

In the event that conditions encountered on-site during construction
appear to vary from those that were expected from the information
contained in the report, the Company requests immediate notification.
Most problems are much more easily resolved when conditions are
exposed rather than at some later stage, well after the event.

Reproduction of Information for Contractual Purposes

Aftention is drawn to the document "Guidelines for the Provision of
Geotechnical Information in Tender Documents”, published by the
Institute of Engineers Australia. Where information obtained from this
Investigation is provided for tendering purposes; it is recommended
that all information, including the written report and discussion, be
made available.

In circumstances where the discussion or comments section is not
relevant to the coniractual situation, it may be appropriate to prepare
a specially edited document. The Company would be pleased to
assist in this regard and/or make additional copies of the report
available for contract purposes, at a nominal charge.

Site Inspection

The Company will always be pleased fo provide engineering
inspection services for geotechnical aspects of work to which this
report is related. This could range from a site visit to confirm that the
cenditions exposed are as expected, to full time engineering presence
on site.

Review of Design

Where major civil or structural developments are proposed, or where
only a limited investigation has been completed, or where the
geolechnical conditions are complex, it is prudent to have the design
reviewed by a Senior Geatechnical Engineer.
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METHODOCLOGY SUMMARY

ANDO2 The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating basin.
After fully dry the sampie is re-weighed. Samples such as sludge and sediment having high percentages of
moisture will take some time in & drying oven for complete removal of water.

ANDO4 Soils, sediments and sludges are pulverised using an LM2 ringmill. The dry sample is pulverised lo a parlicle size
of >80%: passing through a -75um sieve,

AND14 This method is for the determination of soluble sulphate (S04-8) by extraction with hydrochioric acid. Sulphides
should not react and would normally be expelled. Sulphur is determined by ICP.

AN21T Dried pulped sample is mixed with acid and chromium metal in a rapid distiliation unit to produce hydrogen
sulphide (H28) which is collected and titrated with iodine (12{aq)) to measure SCR,

ANZ218 Soil samples are subjected to extreme oxidising conditions using hydrogen peroxide, Conlinuous application of
heat and peroxide ensure all sulphide is converted to sulphuric acid. Excess peroxide is broken down by a copper
catalyst prior to titration for acidity. Calcium, magnesium, and sulphur are determined by ICP-OES. Also included
i a carbonate modification step which, depending on pH after the initial oxidation, gives a measure of ANC.

ANZ219 Dried pulped sample Is extracted for 4 hours in a 1 M KCi solution. The ratic of sample fo solution is 1:40. The
extract is titrated for acidity. Calcium, magnesium, and sulphur are determined by ICP-AES.

AN220 SPOCAS Sulte: Scheme for the calculation of net acidities and liming rates using a Fineness Factor of 1.5,

. FOOTNOTES

s Insufficient sample for analysis. LOR  Limit of Reporting

LNR  Sample listed, but not received. tl Raised or Lowered Limit of Reporting
" This analysis is not covered by the scope of QFH QC result is above the upper tolerance
accreditation. QFL  QC result is below the lower tolerance

- Indicative data, theoretical holding fime exceeded. - The sample was nol analysed for this analyte

A Performed by outside laboratory. NVL  Not Validated
Samples analysed as receivad.

Fage 7ol T

Solid samples expressed on a dry weight basis.
Some lotals may not appear o add up because the letal is rounded after defﬂg up the raw values.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or altematively can be found here:
hitp:/fwww.sgs.com.auw/~/media/Local/Australia/Documents/Technical % 200ccuments/MP-AU-ENV-QU-022%20QA%20QC % 20Plan. pdf

This report must not be reproduced, except in full,

This document is issued, on the Client's behall, by the Ci W under its G | Conditions of Service available on request and accessible at
hitp:ifwww.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx.  The Client's atlention (s drawn fo  the limitation of
liabllity, Indemnification and jurisdiction issues defined therein,

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only
ahd within the limits of Client's Instructions, if any. The Company's sole responsibility is to s Client and this document does nol exonerale parties lo
a transaction from exercising all their rights and obligations under the transaction documents.

Al rst-2 04
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Envirolab Services Pty Ltd
ABN 37 112 535 645

s'e
EnVl RO LHB 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 114771

Client:

Geotechnique Pty Ltd
PO Box 880

Penrith

NSW 2751

Attention: An Nguyen

Sample log in details:

Your Reference: 13188/2, Concord

No. of samples: 1 Sail

Date samples received / completed instructions received 18/08/14 / 18/08/14

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 25/08114 [ 22/08114

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Jactgftharst
tony Manager

7\

NATA
EnvirclabReference: 114771 v Page 1 of 17
Revision No: R 00 REOMEGTED

TECHNICAL

COMPETENCE
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Client Reference: 13188/2, Concord

VvIRH(CB-C10)yBTEXNin Soil
Our Reference: UNITS 1147711
Your Reference e 81
Date Sampled —— 14/08/2014
Type of sample Soll
Date extracted - 19/08/2014
Date analysed - 20/08/2014
TRHCs-Ceo mgkg <25
TRHCs -Cw mgkg <25
VTPHCs - C1o less BTEX (F1) mg'kg <25
Benzene ma'kg <0.2
Toluene mg'kg <0.5
Ethylbenzene mg/kg <1
m+p-xylene mglkg <2
o-Xylene magkg <1
naphthalene mag'kg <1
Surrogate aaa-Triflucrotoluene % 133
EnvirclabReference: 114771 Page 2 of 17

Revision No: R 00
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Client Reference: 13188/2, Concord

svTRH (C10-C40}in Sail
Our Reference: 1147711
Your Reference §1
Date Sampled 1410872014
Type of sample Sail
Date extracted - 19/08/2014
Date analysed - 19/08/2014
TRHC10-C14 ma/kg <50
TRHC15-C» mgfkg <100
TRHC= -C= makg <100
TRH>C10-Cs mgkg =50
TRH>C10 - C16 less Naphthalene mgkg <50
(F2)
TRH>C15-Cx ma'kg <100
TRH>Cu-Ca mgkg <100
Surrogate o-Terphenyl %o 90
Envirolab Reference: 114771 Page 3 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

PAHsin Soil
Our Reference: 1147711
Your Reference 51
Date Sampled 14/08/2014
Type of sample Soil
Date extracted - 19/08/2014
Date analysed - 19/08/2014
Naphthalene mg/kg <0.1
Acenaphthylene mg'kg <0.1
Acenaphthene ma'kg <01
Fluorene mg/kg <01
Phenanthrene mglkg 0.8
Anthracene mgikg 0.2
Fluoranthene mg/kg 16
Pyrene ma'kg 1.7
Benzo{a)anthracene mgkg 0.7
Chrysene mg'kg 0.7
Benzo(b,j+k)fluoranthene malkg 1.4
Benzo(a)pyrene mglkg 093
Indena(1.2,3-¢,d)pyrene mgkg 0.6
Dibenzo(a,hjanthracene makg <0.1
Benzo(g,h.i)peryiene mg/kg 0.5
Benzo(a)pyrene TEQNEPMB1 makg 1.0
Total Positive PAHs mglkg 9.1
Surrogate p-Terphenyl-d14 Yo 102
Envirolab Reference: 114771 Page 4 of 17
Revision No: R 00
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Client Reference:

13188/2, Concord

Organochiorine Pesticides in soil
Our Reference: 1147711
Your Reference §1
Date Sampled 14/08/2014
Type of sample Sail
Date extracted - 19/08/2014
Date analysed - 19/08/2014
HCB ma'kg <0.1
alpha-BHC mgfkg <0.1
gamma-BHC mg/kg <0.1
beta-BHC mgkg <0.1
Heptachlor mgikg <0.1
delta-BHC magfkg <01
Aldrin mo'kg <01
Heptachlor Epoxide mao'kg <01
gamma-Chlordane mg'kg <0.1
alpha-chlordane mglkg =0.1
Endosulfanl makg <01
pp-DDE markg <0.1
Dieldrin mgkg <01
Endrin mglkg <0.1
pp-DDD maglkg <01
Endosulfan |l mg'kg <0.1
pp-DDT makg <0.1
Endrin Aldehyde mgkg <0.1
Endosulfan Sulphate mgkg <0.1
Methoxychlor ma/kg <0.1
Surrogate TCMX % 85

Envirolab Reference: 114771
Revision No: R 00

Page 5 of 17
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Client Reference: 13188/2, Concord

PCBsinSoil
Our Reference: 1147711
Your Reference §1
Date Sampled 14/08/2014
Type of sample Sail
Date extracted - 19/08/2014
Date analysed - 19/08/2014
Arochlor 1016 mg/kg <0.1
Arochlor 1221 mgfkg <0.1
Arochlor 1232 mg/kg <01
Arochlor 1242 mg’kg <0.1
Arochlor 1248 mgikg <0.1
Arochlor 1254 mg/kg <0.1
Arochlor 1260 mglkg <0.1
Surrogate TCLMX % 85
Envirolab Reference: 114771 Page 6 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Total Phenolies in Soil
Our Reference: UNITS 1147711
Your Reference meemmm———— §1
Date Sampled e 14/08/2014
Type of sample Sail
Date extracted - 19/08/2014
Date analysed - 19/08/2014
Total Phenolics (as Phenol) mg'kg <5

Envirolab Reference:
Revision No:

114771
R 00

Page 7 of 17
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Client Reference: 13188/2, Concord

Acid Extractable metals in soil
Our Reference: 1147711
Your Reference §1
Date Sampled 14/08/2014
Type of sample Sail
Date digested - 19/08/2014
Date analysed - 20/08/2014
Arsenic mg/kg 20
Cadrmium mgikg <04
Chromium mg/kg 25
Copper mgkg 32
Lead mg'kg 50
Mercury magkg 03
Nickel ma/kg 3
2inc mg'kg 100
Envirolab Reference: 114771 Page 8 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Miscellaneous Inorg - soil
Our Reference:
Your Reference

Date Sampled
Type of sample

1147711
§1
14/08/2014
Sail

Date prepared
Date analysed
pH 1:5 soil:water

Total Cyanide

pHUnits
mg/kg

19/08/2014
19/08/2014
f £
<0.5

Envirolab Reference:
Revision No:

114771
R 00

Page 9 of 17
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Client Reference: 13188/2, Concord

Moisture
Our Reference: UNITS 1147711
Your Reference o mmmmnaeas S1
Date Sampled B 14/08/2014
Type of sample Sail
Date prepared - 19/08/2014
Date analysed - 20/08/2014
Moisture % 22
Envirolab Reference: 114771 Page 10 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Metals-0201CP-
AES

Metals-021 CV-

Method ID Methodology Summary

Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1
Guideline on Investigation Levels for Soil and Groundwater.

Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.

Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GCFID.
F2 ={>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater
(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater -
2013.

QOrg-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GCwithdual ECD's.

Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.

Inorg-031 Toltal Phenolics by segmented flow analyser (in line distillation with colourimetric finish).

Solids are extracted in a caustic media prior to analysis.

Delermination of various metals by ICP-AES.

Cetermination of Mercury by Cold Vapour AAS.

AAS

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA 22nd ED, 4500-H+. Please note that
the results for water analyses are indicative only, as analysis outside of the APHA storage times,

Inorg-014 Cyanide - free, total, weak acid dissociable by segmented fiow analyser {in line dialysis with colourimetric
finishy).
Solids are extracted in a caustic media prior to analysis.

Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.

Envirolab Reference: 114771 Page 11 of 17

Revision No:

R 00
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Client Reference: 13188/2, Concord

QUALITY CONTROL UNITS POL METHOD Blank Duplicate Duplicate results SpikeSm# | Spike %
Smit Recovery
VTRH(CE-C10yBTEXNin Basell Duplicate Il %5RPD
Soil
Date extracted - 19/08/2 INT] [NT] LCS-1 19/08/2014
014
Date analysed - 20/08/2 INT] [NT] LCS-1 20/08/2014
014
TRHCs -Ca magkg 25 Org-016 «25 INT] [NT] LCS-1 120%
TRHCe-C1o magkg 25 Org-016 <25 [NT] [NT] LCS-1 120%
Benzene mgkg 0.2 Org-016 <0.2 NT] [NT] LCS-1 115%
Toluene mgkg 0.5 Org-016 <0.5 INT] [NT] LCS-1 121%
Ethylbenzene makg 1 Org-016 <1 MT] [NT] LC5-1 120%
m+p-xylene mgikg 2 Org-016 <2 [NT] [NT] LCS-1 122%
o-Xylene mglkg 1 Org-016 <1 T [NT] LCS-1 130%
naphthalene mghkg 1 Org-014 <1 [NT] [NT) INR] [NR]
Surrogate aaa- Y% Org-016 139 INT] [NT] LCS-1 133%
Trifluorotoluene
QUALITYCONTROL UNITS POL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smé# Recavery
svTRH{C10-C40)in Soil Basell Duplicate | %RPD
Date extracted - 19/08/2 [NT) [NT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 [NT] [NT] LCS-1 19/08/2014
014
TRHG® - Cu makg 50 Org-003 <50 NT] [NT] LCS-1 85%
TRHC5-Ca mgkg 100 Org-003 <100 INT] [NT] LCS-1 100%
TRHC= -C% mgkg 100 Org-003 <100 [NT] [NT) LCS-1 86%
TRH>CwLws makg 50 Org-003 <50 INT] [NT] LCS-1 85%
TRH>Cw-Ca mglkg 100 Org-003 <100 [NT] [NT] LCS-1 100%
TRH>C#-Ca mgkg 100 Org-003 <100 INT] INT] LCS-1 86%
Surrogate o-Terphenyl Y Org-003 85 [NT] [NT] LCS-1 93%
QUALITY CONTROL UNITS POL METHOD Blank Duplicate Duplicate results Spike Smi# Spike %
Smét Recovery
PAHsin Sail Basell Duplicate | %RPD
Date extracted - 19/08/2 [NT] [NT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 NT] [NT] LCS-1 19/08/2014
014
Naphthalene malkg 0.1 Org-012 <0.1 [NT] [NT] LCS-1 101%
subset
Acenaphthylene mgkg 0.1 Org-012 <01 [NT] [NT] MR] [NR]
subset
Acenaphthene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
subset
Fluorene magkg 0.1 Org-012 <0.1 NT] [NT] LCS-1 97%
subset
Phenanthrene makg D1 Org-012 <01 [NT] [NT] LCS-1 7%
subset
Anthracene makg 01 Org-012 <0.1 [NT] [NT] [NR] [NR]
subset
Fluoranthene magkg 0.1 Org-012 <0.1 [NT] [NT] LCs-1 100%
subset
Envirolab Reference: 114771 Page 12 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

QUALITY CONTROL UNITS PCL METHCD Blank Duplicate Duplicate results Spike Smi# Spike %
St Recovery
PAHsin Soil Base Il Duplicate [l %RPD
Pyrene malkg 0.1 Org-012 <0.1 [NT] NT] LCS-1 100%
subset
Benzo(a)anthracens makg 01 Org-012 <0.1 MT] [NT] NR] NR]
subsat
Chrysene mglkg 0.1 Org-012 <0.1 NT] [NT) LCS-1 94%
subset
Benzo(b j+k) mgikg 0.2 Org-012 <0.2 INT] [NT] [NR] [NR]
fluoranthene subset
Benzo(a)pyrene mg'kg 0.05 Org-012 <0.05 [NT] [NT] LCS-1 104%
subset
Indeno(1,2,3-c,d)pyrene | mghkg 0.1 Org-012 <01 INT] INT] NR] NR]
subset
Dibenzo(a,hjanthracene mg/kg 0.1 Org-012 <0.1 NT] [NT] [NR] NR]
subset
Benzo(g,h,i)perylene makg 0.1 Org-012 <0.1 [NT] [NT] NR] [NR]
subset
Surrogate p-Terphenyl- % Org-012 99 [NT] [NT] LCSA1 98%
d14 subset
QUALITYCONTROL UNITS PQL METHCD Blank Duplicate Duplicate results Spike Smi# Spike %
S Recovery
Organochlorine Base ll Duplicate | % RPD
Pesticides in soil
Date extracted - 19/08/2 NT] INT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 [NT] [NT) LCS-1 19/08/2014
014
HCB mgkg 0.1 Org-005 0.1 [NT] [NT] INR] [NR]
alpha-BHC malkg 0.1 Org-005 <0.1 INT] [NT] LCS-1 89%
gamma-BHC mgikg 0.1 Org-005 <0.1 INT] [NT] INR] [NR]
beta-BHC makg 0.1 Org-005 <0.1 INT] INT] LCS-1 B6%
Heptachlor mgkg 0.1 Org-005 <01 NT] [NT] LCS-1 86%
delta-BHC mgrkg 0.1 Org-005 <01 INT] INT) NR] NR]
Aldrin mg/kg 0.1 Org-005 <0.1 INT] [NT] LCS-1 92%
HeptachlorEpoxide magfkg 0.1 Org-005 <0.1 INT] [NT] LCS-1 92%
gamma-Chlordane mgikg 0.1 Org-005 <0.1 INT] [NT] MNR] [NR]
alpha-chlordane mg/kg 0.1 Org-005 <0.1 NT] [NT) NR] [NR]
Endosulfan| mgtkg 0.1 Org-005 <0.1 [NT] INT) INR] [NR]
pp-DDE maikg 0.1 Org-005 <0.1 INT] [NT] LCS-1 95%
Dieldrin makg 0.1 Org-005 <0.1 INT] [NT] LCS-1 82%
Endrin makg 0.1 Org-005 <01 INT] [NT) LCS-1 949
pp-DDD mgkg 0.1 Org-005 <0.1 NT] [NT] LCS-1 96%
Endosulfan Il mg/kg 0.1 Org-005 <0.1 NT] [NT] MNR] [NR]
pp-DDT mgkg 0.1 Org-005 <0.1 [NT] [NT] NR] [NR]
Endrin Aldehyde mgkg 0.1 Org-005 <01 INT] [NT] [NR] [NR]
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 NT] [NT) LCS-1 90%
Methoxychlor mgkg 0.1 Org-005 <0.1 [T NT) [NR] [NR]
Surrogate TCMX % Org-005 85 [NT] [NT] LCS-1 B81%
Envirolab Reference: 114771 Page 13 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

QUALITY CONTROL UNITS PCL METHCD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
PCBsin Soil Basell Duplicate | %eORPD
Date extracted = 19/08/2 INT] INT] LCSA1 19/08/2014
014
Date analysed g 19/08/2 INT] [NT] LCSA1 19/08/2014
014
Arochlor 1016 mg/kg 0.1 Org-006 <0.1 INT] [NT) [NR] [NR]
Arochlor 1221 ma/kg 0.1 Org-006 <0.1 INT] [NT) INR] [NR]
Arochlor 1232 mg/kg 0.1 Org-006 <0.1 INT] INT] NR] [NR]
Arochlor 1242 mglkg 0.1 Org-006 <0.1 INT] INT] MR NR]
Arochlor 1248 mg/kg 0.1 Org-006 <0.1 INT] [NT] NR] [NR]
Arachlor 1254 mglkg 0.1 Org-006 <0.1 INT] [NT] LCSA 106%
Arochlor 1260 mglkg [+R] Org-006 <0.1 [NT] [NT] [NR] [NR]
Surrogate TCLMX % Org-006 85 [NT] [NT] LCS-1 76%
QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Duplicate results SpikeSm# | Spike %
S Recovery
Total Phenolics in Soil Basell Duplicate 1 %RPD
Date extracted 2 19/08/2 INT] INT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 INT) [NT] LCS-1 19/08/2014
014
Total Phenolics (as ma/kg 5 Inorg-031 <5 [NT] [NT] LCS-1 101%
Phenal)
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results SpikeSm# | Spike %
St Recovery
Acid Extractable metals Base ll Duplicate | %RPD
in soil
Datedigested = 19/08/12 INT] INT] Lcs-2 19/08/2014
014
Date analysed = 20/08/2 INT] NT] LCS-2 20/08/2014
014
Arsenic mg'kg 4 Metals-020 <4 [NT] [NT) LCs-2 103%
ICP-AES
Cadmium makg 04 | Metals-020 <0.4 INT] [NT) LCS-2 110%
ICP-AES
Chromium makg 1 Metals-020 <1 INT] INT] LCS-2 108%
ICP-AES
Copper mag/kg 1 Metals-020 <1 NT] [NT] LCS-2 106%
ICP-AES
Lead mgkg 1 Metals-020 <1 NT] [NT] LCS-2 104%
ICP-AES
Mercury mg/kg 0.1 Metals-021 <0.1 INT] [NT] LCS-2 89%
CV-AAS
Nickel mglkg 1 Metals-020 <1 INT] (NT] LCS-2 107%
ICP-AES
Zine ma/kg 1 Metals-020 <1 INT] INT) LCS-2 106%
ICP-AES
Enviralab Reference: 114771 Page 14 of 17
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Client Reference: 13188/2, Concord

QUALITY CONTROL UNITS POL METHCD Blank Duplicate Duplicate results Spike Smi# Spike %
St Recovery
Miscellaneous Inorg - soil Base Il Duplicate [l %RPD
Date prepared - 19/08/2 [NT] NT] LCS-1 19/08/2014
014
Date analysed - 19/08/2 MNT] [NT] LCS-1 19/08/2014
014
pH 1:5 soil:water pH Units Inorg-001 [NT] [NT] [NT) LCS1 101%
Total Cyanide mafkg 0.5 Inorg-014 <05 [NT] [NT) LCS-1 87%
Envirolab Reference: 114771 Page 15 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Report Comments:

Asbestos ID was analysed by Approved |dentifier: Not applicable for this job

Asbestos |1D was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
Envirolab Reference: 114771 Page 16 of 17
Revision No: R 00
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Client Reference: 13188/2, Concord

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
1o meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is

generally exiracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or
1in 20 samples respectively, the sample volume submitted was insufficient in order to satisfy
laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical
holding times (THTs), the analysis has proceeded. Where analytes are on the verge

of breaching THTs, every effort will be made to analyse within the THT

or as soon as practicable.

EnvirclabReference: 114771 Page 17 of 17
Revision No: R 00
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