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Contamination
North Penrith

Assessment Report

Summary

Objectives

The objectives of the assessment are to determine the suitability of the site for the proposed
land uses and to recommend any further assessments and/or courses of action to be taken
during the design and construction phases.

Method

The method of assessment was a review of:

- the Site Audit Reports and Site Audit Statements issued by the Site Auditor
commissioned by the Department of Defence to certify that the site is suitable for
residential use; and,

- the other reports listed in Section 6.

Conclusions

The Site Auditor has certified that the North Penrith site is suitable for the intended land uses,
subject only to the three comments relating to the use of groundwater, flaking paint at
Thornton Hall and the re-use of the soil stockpile within part Lot 1 in DP33754 (proposed
future Lot 11).

Recommendations

Notwithstanding this certification, it is appropriate that further assessments be undertaken and
measures be put in place to guide ongoing contamination assessments and any remediation
during the design and construction phases.

Concept Plan

1. Continuation of Site Auditor involvement. Recognising there will be further
assessments, importation of fill and the possibility of unexpected finds, Landcom will
retain the services of the Site Auditor (Mr Graeme Nyland of Environ), the objective
being to provide a series of Site Audit Statements for the proposed precincts/super
lots.
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2. Unexploded Ordnance Protocol. The Construction Environmental Management Plan
(CEMP) is to include a site-specific Unexploded Ordnance Protocol (UOP).

The UOP is to be implemented throughout the construction works under the
responsibility of the Principal Contractor.

3. Unexpected Finds Protocol. The CEMP is to include a site-specific Unexpected
Finds Protocol (UFP).

The UFP is to be implemented throughout the construction works under the
responsibility of the Principal Contractor.

4. Contamination assessment after removal of existing concrete slabs. After
removal of the existing concrete slabs, a suitably qualified environmental
engineer/scientist will inspect the exposed ground for indicators of contamination.
Sampling and testing might be required.

5. Remediation and validation pursuant to an unexpected find or contamination
found after removal of concrete slab. If remediation is required, a specific
Remediation Action Plan (RAP) will be prepared. The remediation works will be carried
out in accordance with the RAP. Validation of the remediated area by the
environmental engineer/scientist will be carried out after completion of remediation
works.

6. Any ash/coal materials. Any identified ash/coal materials will be tested to confirm the
contamination status. The ash/coal materials with concentrations of analytes within
the assessment criteria can be re-used on-site. To mitigate the potential for site
occupiers to have aesthetic-based concerns and/ or because the materials may be
unsuitable as a planting medium, ash/coal materials will not be placed near-surface in
any location in the site.

7. Further groundwater assessment if groundwater is to be extracted for use. In
the event groundwater extraction is envisaged for any purpose, then further
groundwater assessment will be undertaken to verify the suitability of the groundwater
for the specific use.

8. Further groundwater assessment for possible contamination from an external
source. Further sampling, testing and assessment of the groundwater inside the
northern site boundary, which is in the vicinity of the Mobil fuel storage and distribution
depot, will be undertaken to confirm that the site is not impacted by any contamination
infow from the Mobil depot. The further assessment will be undertaken prior to
lodgement of the Project Application for that part of the site.

9. Beneficial re-use of crushed concrete and asphalt. The crushed concrete and
asphalt will be assessed according to “The Recovered aggregate exemption 2010”
under the “Protection of the Environment Operation (Waste) Regulations 2005, prior
to re-use.
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10. Potential lead paint at Thornton Hall. With reference to a comment by the Site
Auditor in the Site Audit Statement, the design specification and construction approach
for the refurbishment of Thornton Hall is to recognise the potential presence of lead
paint attention. The CEMP is to describe the measures to be taken when carrying out
work in and around Thornton Hall to safeguard construction workers and the
environment.

11. Potential to reclassify soil stockpile within Lot 2 in DP1020994. The Virgin
Excavated Natural Material (VENM) classification will be reassessed in the event of
the following observations during construction activities:

- foreign matter being found mixed with the soil;
- soil staining and discoloration being identified within the stockpile;
- odours emanating from the stockpile.

12. Use of soil stockpile within part Lot 1 in DP33754 (proposed future Lot 11). With
reference to a comment by the Site Auditor in the Site Audit Statement, the soil in the
stockpile should not be used on the surface of residential areas.

Stage 1 Project Application: There are no specific recommendations for the Stage 1 Project
Application, however, Recommendations 1 to 6 inclusive for the Concept Plan each apply for
that part of the site addressed by the Stage 1 Project Application.

To reconcile the other recommendations:

- Recommendation 7 for the Concept Plan is only relevant in the event groundwater
extraction is contemplated. It is understood there are no current plans for
extraction;

- Recommendation 8 for the Concept Plan relates to a part of the site that is outside
the part of the site addressed by the Stage 1 Project Application. The further
assessment will be undertaken prior to the lodgement of the Project Application for
that part of the site;

- Recommendation 9 for the Concept Plan relates to potentially recyclable materials.
It is understood that the concrete and asphalt materials will be ripped during Stage
1 construction and temporarily stockpiled within the site. If acceptable, the
materials will be re-used at a later stage.

- Recommendation 10 for the Concept Plan relates to Thornton Hall and its
immediate environs. The refurbishment of this building will be duly dealt with in a
later Project Application;
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- Recommendation 11 for the Concept Plan relates to a soil stockpile located
outside the part of the site addressed by the Stage 1 Project Application; and,

- Recommendation 12 for the Concept Plan relates to a soil stockpile located
outside the part of the site addressed by the Stage 1 Project Application.
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1. Objectives of assessment

The Director-General Requirements (DGRs) for the Concept Plan and the Stage 1 Project
Application contain specific key requirements relating to contamination.

The development will comprise residential, commercial, retail, community, light industrial and
recreational development. Refer to the Concept Plan in Appendix A.

The objectives of the assessment are to determine the suitability of the site for the proposed
land uses and to recommend any further assessments and/or courses of action to be taken
during the design and construction phases.

Director-General’s Requirements

This report was prepared to respond to the Director-General Requirements (DGRs) regarding
contamination at the North Penrith site for the:

- Concept Plan (MP 10-0075);
- Stage 1 Project Application (MP 10-0078),
under section 75F of the Environmental Planning Assessment Act 1979.

For the Concept Plan, an assessment of the suitability of the site for the proposed land uses in
accordance with State Environmental Planning Policy No 55 — Remediation of Land (SEPP
55) is required, as is a ‘contaminated land report’ that identifies and assesses any land
contamination.

For the Stage 1 Project Application, the Key Assessment Requirement (5 (1) Site
Rehabilitation Works) requires identification and detailing of any measures to be undertaken to
appropriately remediate the site in accordance with SEPP 55. The site, in this instance, is that
part of the overall site that is delineated as being Stage 1.

This report addresses the contamination issues for both DGRs.

Proposed development

The development will comprise a residential, commercial, retail, community, light industrial and
recreational development. Refer to the Concept Plan in Appendix A.

This Project Application will be confined to the site preparation, roads and utilities
infrastructure, community facilities and lot forming works and does not extend to the
construction of the built form on the individual lots.

Objectives
The objectives of this contamination assessment are to:
- assess the suitability of the site for the proposed land uses;

- recommend any further assessments and/or courses of action to be taken during the
design and construction phases.
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2. Site analysis

The 40 hectare (ha) site of essentially vacant land comprises a number of Lots in a number of
deposited plans (DPs), as shown on the plan in Appendix B.

The North Penrith site, as assessed in this report, excludes the sites of the Commuter Car
Park and the Penrith Training Depot.

The site was previously part of a large Defence facility.
There are two soil stockpiles on the site.

The site area addressed in the Stage 1 Project Application is shown in the plan in Appendix C.

The site

The site comprises:

- Lot 1in DP532379, Lot 1 in DP33753 and part-Lot 1 in DP33754 (proposed future Lot 11)
being the majority of the land that is the subject of one of the Site Audit Statements;

- Lots 1, 2,4,5and6in DP1020994 and Lots 3 and 4 in DP1017480, being the land that is
in the western portion of the site and is the subject of the other Site Audit Statement.

as shown on the Site Boundaries Plan in Appendix B.

The predominately flat site is to the immediate north of Penrith Railway Station and comprises
about 40ha of vacant land. The site rises on the eastern boundary. Adjoining land uses
include the retained Defence facility, light industrial, a railway corridor and residences.

The site was previously part of a large Defence facility. On deeming the facility surplus to
requirements, the Department of Defence;

- demolished and removed most of the structures. Remaining structures include
Thornton Hall, some building slabs, an internal road and services network;

- remediated the site and had it certified for identified uses.
There are two soil stockpiles;
- one located in Lot 2 in DP1020994;

- another one located in part Lot 1 in DP33754 (proposed future Lot 11), i.e. in
Environmental Domain B, as referenced in the Site Audit Report.
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A Mobil fuel storage and distribution depot is located in the adjoining northern land.
The North Penrith site, as assessed in this report, excludes the sites of;
- future Lot 12, for the Commuter Car Park, to be constructed by Penrith City Council;

- future Lot 13, for the Penrith Training Depot, being that part of the former defence
facility to be retained by the Department of Defence.

Stage 1 Project Application site area

The site area addressed in the Stage 1 Project Application is shown on the plan in Appendix
C.

Job No 12330/1
Our Reference JN/12330/1-AC, dated 18 October 2010
North Penrith Site — Contamination Assessment Page 8 of 19




(S EOTECHNIQUE
PTY LTD

3. Regulatory context

Department of Environment, Climate Change and Water (DECCW).
Contaminated Land Management Act 1997 (CLM Act).

Managing Land Contamination — Planning Guidelines.

State Environmental Protection Policy No 55 (SEPP 55) — Remediation of Land.
Site Auditor.

In broad terms, the management framework for contaminated land in NSW consists of two
tiers:

e Department of Environment, Climate Change and Water (DECCW)), which uses its
powers under the Contaminated Land Management Act 1997 (CLM Act) to deal with site
contamination that is significant enough to warrant regulation under the CLM Act given a
site’s current or approved use;

o State government and local councils deal with other contamination under the planning and
development framework, including State Environmental Planning Policy No. 55 -
Remediation of Land and the Managing Land Contamination - Planning Guidelines (the
Guidelines).

SEPP 55 and the Guidelines aim to establish 'best practice' for managing land contamination
through the planning and development control process.

The Guidelines provide advice to planning authorities on the early identification of
contaminated sites, consideration of contamination in rezoning and development applications,
recording and use of information and ways to prevent contamination and reduce the
environmental impact of remediation activities.

Site auditors are highly experienced contaminated land consultants accredited by the DECCW
under the Contaminated Land Management Act 1997, in order to improve access to
competent technical advice and increase certainty in the 'sign-off of contaminated site
assessments and remediation.
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4. Methods and results

Review of the site audit statements and reports.

The site is suitable for the proposed land uses subject to comments relating to the use of
groundwater, flaking paint at Thornton Hall and re-use of the soil stockpile within part Lot 1 in
DP33754 (proposed future Lot 11).

The method of assessment was a review of the Site Audit Reports and Site Audit Statements
issued by the Site Auditor commissioned by the Department of Defence to certify that the site
is suitable for residential use, and the other reports listed in Section 6.

The same Site Auditor has issued two Site Audit Reports with accompanying Site Audit
Statements (Appendix D) that together cover the entire site.

The Site Audit Statements can be pertinently summarised as:

- purpose of the audit: to determine land use suitability for commercial/ residential mixed
use; and,

- suitability of the site: the Site Auditor certifies the site is suitable for identified uses:

o0 Residential with accessible soil, including garden (minimal home-grown
produce contributing less than 10% fruit and vegetable intake), excluding
poultry.

o Day care centre, preschool, primary school and secondary school.
0 Residential with minimal opportunity for soil access, including units.
o0 Park, recreational open space and playing field.

o Commercial/industrial.

- accompanying ‘overall comments’: the Site Auditor provides three comments:

o If groundwater is to be extracted for use in the future, further assessment of
the water quality is required to verify that the groundwater is suitable for the
purposes being considered.

o0 Flaking paint in Thornton Hall, that could contain lead, should be considered
when the fate of Thornton Hall is determined.

0 The stockpile of soil in the north west should not be used on the surface of
residential areas.
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5. Assessment

The Site Auditor has certified that the North Penrith site is suitable for the proposed land uses,
subject only to the three comments.

Notwithstanding this certification, it is appropriate that further assessments be undertaken and
measures be put in place to guide ongoing contamination assessments and any remediation
during the design and construction phases. These are reflected in the Recommendations in
the Summary.

The Site Auditor has certified that the North Penrith site is suitable for the proposed land uses,
subject only to the three comments relating to the use of groundwater, flaking paint at
Thornton Hall and re-use of the soil stockpile in the north west of the site.

Notwithstanding this certification, it is appropriate that further assessments be undertaken and
measures be put in place to guide ongoing contamination assessments and any remediation
during the design and construction phases.

Contamination assessment and remediation to date

Numerous stages of contamination assessments were conducted between 1992 and 2000,
followed by remediation and validation between 1998 and 2002. Generally contamination was
associated with site activities, underground storage tank (UST), buried waste and ash-bearing
fill materials. There is still a potential risk of the presence of wastes, ash-bearing fill materials
and UST within the site.

The Site Auditor’s risk assessment of there being sufficient remnant contamination present
that could significantly impact site development or use is, ‘considered very low because of the
comprehensive investigations conducted’.

The Unexpected Finds Protocol described below will detail the procedures for dealing with any
potential waste and fill materials discovered in the course of construction.

Ash materials

Ash materials were found within the site during previous assessments. The materials were
sampled and analysed. The contaminated materials were classified and removed from site. It
is understood that the ash materials remaining on the site are essentially uncontaminated.

Screening testing is recommended to confirm the contamination status of the ash. The ash
with concentrations of analytes within the assessment criteria can be re-used on-site. The ash
materials could be of concern to future site occupiers because of aesthetic reasons or they
may be unsuitable as a planting medium.
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Soils beneath existing concrete slabs

There is a possibility of contaminated fill materials being present beneath the existing concrete
slabs.

Penrith City Council commissioned David Lane Associates in May 2010 to undertake
environmental assessment of soils beneath the four concrete slabs in adjoining future Lot 12
(Commuter Car Park). The assessment indicated “no contamination by either asbestos
containing materials or potentially harmful chemicals can be inferred, and the average
concentrations of all contaminants of environmental concern comply with the Site Land Use
Criteria: NEPM 1999 Table 5a Column F — Commercial/ Industrial.”

It cannot be concluded that the slabs on future Lot 12 are representative of the concrete slabs
on the site typically due to building works on Defence sites were carried out over time and to
different specification standards.. Further, the Land Use Criteria that is to generally apply to
the subject site is to be residential-based rather than Commercial/ Industrial.

Accordingly, after removal of the existing concrete slabs, there will be an inspection by a
suitably qualified environmental engineer/scientist of the exposed ground for indicators of
contamination. Sampling and testing might be required. Remediation will be required for any
identified contamination.

Soil stockpile in Lot 2 in DP1020994

The soil stockpile located in Lot 2 in DP1020994, as shown on the plan in Appendix 2, was
estimated to be 10,000 to 11,000 cubic metres (m®). The stockpile was assessed by
Geotechnique Pty Ltd in November 2007, to be;

- environmentally suitable for re-use within the site (now being Lots 2, 4 and 5 in
DP1020994);

- Classified as Virgin Excavated Natural Material (VENM).

The VENM classification allows the soil to be re-used in other areas of the overall site, for
purposes suited to the material composition. However, the classification will need to be
reassessed if;

- foreign matter is found to be mixed with the soil;
- soil staining and discoloration is identified in the stockpile;
- odours emanate from the stockpile.

Groundwater

The Site Audit Report states that there is no evidence of significant or widespread
contamination of groundwater by site activities, but minor contamination of groundwater has
been detected. The groundwater has not been thoroughly assessed for suitability for any use.
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The Site Auditor's risk assessment of the possible usage of groundwater is: ‘if usage is
proposed, groundwater should be assessed to verify its suitability for the specific use’.

Groundwater assessment will be carried out in the area near the Mobil fuel storage and
distribution depot.

Stockpile in part Lot 1 in DP33754 (proposed future Lot 11)

The location of the soil stockpile in the north western part of proposed future Lot 11 is shown
on the plan in Appendix 2.

The Site Auditor’s risk assessment of the material in the stockpile is: ‘may not be suitable for
use in the surface layer of residential sites for aesthetic reasons. There is the risk that it
contains a small number of fibro pieces’.

Thornton Hall and potential lead paint

The heritage-significant building known as Thornton Hall is currently within a fenced and
locked area and is in a state of disrepair, with flaking paint.

The Site Auditor's risk assessment of the flaking paint is: ‘there is a risk that [the] paint
contains lead. This should be considered when the fate of Thornton Hall is determined’.

Unexploded ordnance

Notwithstanding that the Department of Defence considers there to be a low possibility of
unexploded ordnance (UXO) on the site, it is prudent to have measures in place to deal with
possible finds of UXO in the course of construction works.

The measures are best encapsulated in an Unexploded Ordnance Protocol (UOP) that is part
of the Construction Environmental Management Plan (CEMP). Typically, the UOP will direct
that when a potential UXO item is discovered,

- no attempt to touch the item, including not attempting to move the item to a ‘safer’
location;

- immediately cordon off the location;

- immediately inform the Police, who will instigate and oversee the process of
investigation and disposal.

Responsibility for implementing and managing the UOP is with the Principal Contractor.
Construction workers and site visitors are informed of the UOP as part of site induction and
the likes of regular ‘tool box’ refresher sessions.

With the immediate site adjacency of the Department of Defence Penrith Training Depot
(PTD), it would be appropriate in this instance for the Principal Contractor to inform senior
personnel in the PTD after informing the Police, so that the skills and experience of the Army
personnel can be promptly utilised.
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Unexpected finds

There is the possibility of encountering an unexpected find in the course of construction on
any part of the site. By way of examples, a find could be;

underground storage tanks;

- filled pits or gullies;

- rubbish pits or buried building rubble;

- unusual soil staining or discolouration;

- odour emanating from the ground during excavation;

- fragments of asbestos-cement products on the surface or unearthed during
excavation. There is potential for asbestos cement conduits and pits throughout the
site;

ash, coal and coal dust.

An Unexpected Finds Protocol (UFP) is to be part of the Construction Environmental
Management Plan (CEMP). Typically, the UFP will direct that when there is an unexpected
find;

work immediately ceases in the area;
- the area is cordoned off;

- a suitably qualified environmental engineer/scientist undertakes sampling and testing,
undertakes a detailed assessment and prepares a Remediation Action Plan (RAP) to
direct the remediation works;

- the report of the assessment and the RAP is reviewed and endorsed by the Site
Auditor;

- the remediation works are undertaken and the environmental engineer/scientist
validates the area(s) on completion of remediation to the satisfaction of the Site
Auditor.

Responsibility for implementing and managing the UFP is principally with the Principal
Contractor, however, Landcom, the environmental engineer/scientist and the Site Auditor also
have key roles.

Construction workers are informed of the UFP and trained in identification of unexpected finds
as part of site induction and the likes of regular ‘tool box’ refresher sessions.
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plus Lots 1 to 4 in DP1017480, Castlereagh Site, Thornton Park, prepared for
Department of Defence by Graeme Nyland of URS, 2 February 2001.

- Draft summary Site Audit Report and Site Audit Statement (GN-5-B), Lot 11 in
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Appendix 1. Concept Plan
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Appendix 2: Site Boundaries Plan

Job No 12330/1
Our Reference JN/12330/1-AC, dated 18 October 2010
North Penrith Site — Contamination Assessment Page 17 of 19




aleos

/‘ BYTL'0F VIYV LIS TV.LOL oo =

> A,
Y @ o My, "83153,,
Lrayg

>
Oy
SR

Ny \
l \
~ \ (rSL€€dQ Ul T 107 Wed Apuaiind)

& / (eyo.-z€) 1T 107 pasodold
N (WS T8Y)
(eU8sL'T) '\ ¥66020Tdd (tws6.L2)
6.£2€5dA \ 08v210Tdd
T \ &
\ /==
\ /
\ /
/ \\ \ ~ =
\ y | (eusgeD) ”
\ / . ¥66020Tdd 1)
\ ,/ (eyegs'T) |\ N IS
\ /. v66020Tda \ 9
g \ ~
\ m
. i
T~ mwv
~N= P I
3an 3
N3py (cwiz'286) X
N33905 ¥66020TdQ vesozoraa | ©

v 9




(S EOTECHNIQUE
PTY LTD

Appendix 3: Stage 1 Project Application Area Plan
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Appendix 4. Site Audit Reports and Site Audit Statements
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Site Audit Report
Thornten Park, Morth Penrith
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Department of Defence

Prepared by:
ENVIRON Australia Pty Lid
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22 Moy 2008 Our Ref: AGT20017

bepantment of Defence
Property Disposals
Atin: Duncan Stewart
Defence Plaza

307 Pitt Street

Sydney NSW 2000

Dear Duncan

Re:  Site Audit Report - Thoriton Park, Narth Penrith (former North Penrith Army
Stores}

| have pleasure in submitting the Site Audit Report for the subject site. The Site Audit
Statement, produced in accordance with the NSW Centaminated Land Management Act
1997, follows this letter. The Audit was commissioned by Department of Defence in 1997 as
part of an agreement with Penrith Counc#, however the Audit is not currently required for
statuiory pugposes.

This audit covers the part of Thernion Park east of the access road from Coreen Avenue 1o
the Coreen Avenue Commuter parking area at Penrith Station, but excludes the Defence §
Muitt User Depot. ;m Defence _m:a 1o %m west of the access an was ﬁjm m:EmQ ofa
previous site audi _,MMU s R gt T T -

by

Thank you for giving me the ovuon_.__.__c._ to conduct this Audit. Please call me on 8854 B1 oo
if you have any questions.

Yours faithfully
ENVIRON Austrahia Pty Lid

Graeme Nyland
EPA Accredited Site Auditor 8808

“{evel 3, 100 Pacific Highway, PO Box 560, North Sydney, NSW 2080 7 ENVIRON Awsimla Py Lid

Tel: +61 2 9954 8100 Fax: +51 2 0954 B150 e

WWW.ENwironcorp.com



MESW Site Auditor Schems
SITE AUDIT STATEMERNT

| A sife audit statement summanses the findings of a2 sle sudit. For ful detalis of ihe
sfte auditor's findings, evaluations and conclusions, rafer io the associated site audit
FEport.

This form wes approved vader the Contamingied Land Managenmment Act 19597 on
29 February 2005, For more information about completing this form, go fo Part fv.

PART I: Site audit am:maommon
Site audit statement no. GHW -5

This site audlt is a statutery-auditfnan-sfatutory audit* within the meaning of the
Contaminafed Lend Managament Act 1897,

Site auditor details {as accredited under the Conterinaled Land Mansgement Act 1997)
Name:  Graeme Nyland I Company: ENVIRON Austrafia Ply Lid
- Adcress: Level 3, 100 Pacific Highway (PO Box 560) s
. North Sydney NSW Postcode: 2060

Phone: 02 9954 8100 Fax; 0Z 9954 B150

. She detalis

= JAddress:  Mountainview Crescent, North Penrith NSW

Postcode; 2750
:  Property description (attach & st if several properties are included in the sifs audip

) S Lot 1, OF 532379 {northeast, Coresn Avenue)
“e  Lot1, DP 33753 ¢Tharnton Haif® and ammy cottages}
v Parilot1, OF 32754 (body of site}

See Atlachment af end of Part { of this Statement.

Local Government Area: Penrith

Area of sile {e.g. hectares}: 38.4 ha {approximately}

Current zoning: Special Use (Defence)

To the best of my knowledge, the site ksfie not* the subject of 2 dectaration, order, agreement

or notice under the Contsminafed Land Mansgemsnt Act 7997 or the Environmesntally
Hazardous Chemicais Act 1985.

Declaration/Ordes/Agreemant/Notice® nofs):  W/A

* Strike ouf a5 appropriate

A Sipterenl B3N 5~ Foge 2o ¢

Site 2udit sommisgioned by

Marme: Matthew Begos : Company.  Commonwesith Depariment of
Defence o

. hddress: Defence Flaza, Pil Strest, Sydney NSW
- . Postcode: 2001
Phone:  ©9SETITE Fa: ©O85 7324

) zmam and phons number of contact person {if diferent from above)

P M.”Dcsom: Stewanrt {Phone: 9377 3660}

- .v:ﬁomo of site audit

g [#i A To determine land uge suitabilily {please specily intendsd usefsl

Commercialresidantlal mixed tsss

PR

.. BB Todelormine-tho-Ralure-and-extent ol conlaminati e

Informaticn sources for site audit

Consultancy(ies) which B:n:nﬁma..:._m site invesligation{s} and/or remadiation
« . Douglas Partners Ply td; : .

= GMPS&F Ply Lid; and

»  EGIS Consulting Australia Ply Lid

Tile(s} of report(s) reviewed: o

= “Prefiminary Contaminatian Assessment” dated December 1992, by Douglas Pariners Fly
Ltd {Dougias Partners); ’

-« “Report on Contamination Assessment” dated March 1393, by Douglas Partners:

s . “Report on Stage 2 Contamination Assessmeant® dated Decembar 1833, by Douglas

Partners;

= “Geolechnical Study, Contamination Assessment & Remediation Strategy, Morth Penrith
" Army Stares Depot. Technical Wirk Plan” dated Nevernber 1937, by CMPS&F Pty Lid
{CMPS&F}; S

* Strike out as appropriate
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hssessment & Remediation Shratagy =

Frizse 1, Sie Historg, Pr mrd Work Flen® dated Decamibar 1857, by

LMPSAFR;

“Geotechnicat Study, Contamination Assessment & Remediation Stralegy ~ Phass 1, Site
Histery, Prefiminary Sempling and Work Plan® daled May 14958, by CWMPSAF,;

*Draft Moh Penrith Army Stores Depot Report on Yakidation of PASD - Lat 11" dated
BAay 1956, by CMPSEF,;

“Report un Dattery Store Dem 1, Separeior Pit Excavation & Associated Soll

Walidalfon™ daled July 1998, by CMPSE&F;

“Repart on Underground Storages Tank and Abaverround Storage Tank Decommimissioning
& Associated Soff Validation Sampling® dated July 1958, by CMPSAF,;

“Draft Remediation Action Pian for Nofth Penrith Army Stores Depol” dated September
1998, by CMPS&F;

“Draft Contamination Assessment — Phase 2 Narth Penrith Amy Stores Depat, Velume 17
dated December 1958, by Egis Censulting Australia {EGIS) Py Ltd;

. "Geotechrical Study, Contamination Assessment & Remediation Strategy — Phase 2
Contamination Assessment, Volume 2 Appendices® daled September 1958, by EGIS;
“Remedial Actien Plan — North Penrith Army Stored Depot” dated September 1983, by
EGIS;

*Draft North Penvith Army Stores Hazardous Materials Audit Report” dated May 1899, by
EGIS; R

“Gectechnical Study, Contaminalicn bmmmmmamj” & Remediation Strategy — Phase 2
on B” dated June 1993, by EGIS;

Contamination Assessment — Draft Re
"Report on Validation of NPASD — Lot 117 dated July 1698, by EGIS;

“Technical Specification for Site Remediation North Penrith Army Stores Depot (NPASDY"
daled August 1398, by EGIS;

“Thomnion Park, Penrith, Validation Report for ORTA Gocupation area” dated April 2000,
by EGIS;

*Environmental Data Summary Report. Contamination investigations Campleted to July
2000" dated August 2000, by EGIS;

“Draft Remediation and Vaiidation Repaort, Waste Disposal Areas Thomtan FPark {farmer

Warth Panrith Army Stores Depot) North Penrith” dated December 2000, by EGIS;

“Report on Validation of Formner Waste Disposal Areas, Thoriton Park {Fomer North
Pensith Army Stores Depaty” dated January 2001, by EGIS;

* Serfka oLt as appropriate

Site Audli Bistemanl GMNE~ Pege 4 of &

»  “Remediation Action Plan and Teohwica! Specification for Removal of PaH Conteminaled

Solf* dated Oolobear 20814, by EGIS.

= Draft "Report and Validation Report - Waste Disposal Areas, Thornlon Park” dated Aprl
2002, by Egis Consulting Ausiralis (EGIS) Py Lid;

s . Draft "Remadiation ant Validatinn Haport - Areas Underlain by Ash-bearing FIlF7 dated
Oolober 2632, by EGIS;

w  Drraft “Drata Summiary Report - Thornton Park” dated October 2807, by EGIS.

»  Final “Report and Valldation Report ~ Waste Disposal Areas, Thomion Park” dated

Movarmber 2002, by PGES,;

= Final "Remediation and Validaticn Report ~ Areas Underiain by Ash-bearing Fill" dated
November 2002, by EGIS; and

«  Final “Data Summary Report — Thernion Park™ dated November 2002, by EGIS.

Other information reviewed {including previous sie audit reports and statements relating to
the site}

“» “Summary Site Audit Report, Tharnton Park, 'ORTA' Area”, 28 Aprii 2000, and SAS GN &

Adated 12 Seplember 200¢, Dames and Moore.,

= “Summary Site AudH Report, Thornton Park ‘Lot 11 and SAS GN 5-B daled 5 July 2000,

Dames and Moore.

& . “Summary Site Audi, Thomton Park 'ORTA Area’ — Post Olympics™, 28 Novembey 2000
and GN 5A-2 dated 30 Novamber 2000, URS Ausiralla Ply Ltd.

Site audijt report

Tiie: Sile Audit Report - Thamiah Park, Nerth Penrith

‘Report no. GN 5 (ENVIRON Ref: AS120017)  Date: May 2003

* Serfka ouf 45 appropriste
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WA TR

RPART i Auditor's findings

Flaase complete either Section A or Section B, not buth. (Sirike ovi the imelavant seclion.)

TENEERTEE-

N VAP AT e ol

. Use Section A where site investigation andfor remediation hae been completed and a
: conclusion can be drawn on the suitabifity of iand vsefs)

Use Section B where the sudit is to defermine the mature and exient of contamination andfor
the appropriateness of an [nvesiigation or remedisl action or management plan and/ar

! whethet the site can be made soitzble for a spacfiad land use or uses subject {o the

: successiu! implementation of a remedial action or managernert plan, ’

ST

=

W oemamyie

Ohar 17 soGoibl

i

B oa i :

S & !

® W )

N :

H = :

) be : B § certify that, im my opinion, the site is SUITASLE for the following uss(s} Fnr ali

__M m mn. ; mbuab:m__m uses and siriks oul those not appliceblef

= = : o ek oapabial foatal
WN Um 1mm =28 sidantiah-trolidi -5t garden-and solliny
B
Hm m m T B--Bosidaatial-ineluding subslantial vegatable garden—axsluding set
=

Wo “ .. ¥ Residential with accessible sof, including garden (minimal home-grown

MWM * produce cantributing tess than 10% fruit and vegetable intake], excluding _3%3.‘_

m ey B Day care cenlre, preschool, primary schoo

i3 =
[ H m m Bl Residential with minimal apperiunity for soil scess, including unéts
= ww : &} Secondary school
§ ] B Park, recreationat apen space, playing fieid
Fl Commercialfindustrial -
& =1

{1.8638a) F

"
E
=
=
&

{THORNTON PARK) SITE PLAN

DEFENCE LAND AT NORTH PENRITH

B LYY o

OR

B J-sartiy-that-inmy-opinion the-site e NOT-SUTABLE forany usa-dus-tothe
oot : il e

BF 10T7LE
(448m.*)

3
™ e
)

Overall comments
= f groundwater is fo be extracied for use in fulure, further assessmant of ine water quality
is required to verily that the grovndwater s suitable for the purposes being considered.

= Flaking paint on Thornton Hali whish may contain lead shouid be considered when ihe fale
of Thornton Hall is determined.

«  The stockpie of soit in the northwest should not ba used in the surface of residential arsas.

-4
g,
S
2
LLt
i
174

A -
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! cartify that, in my opinion:

; .mu tha naters and axtent of the contarmdnation HASIHAS NOT? been ahpropriataly
detarminsd

AMDIGR

© B2 the investigatonfremedisl zetion plan/management plan® IF7IS MOT® appropriata
for the purpose stated sbove

AMDOR

© L] the site GAN BE MADE SUITABLE for the folfowing fses {tick aft appropriais uses
" - &nd sitrike out ihose nof applicabls):

ﬁm Resicental, inciuding substantial vegelabig/garden and pouitry

-} Residential, including substantial vegetatile garden, axcluding poutiny

U Residential with accessitle sofl, Inclugfhg garden (minimat home-grown
produce conlributing less than 10% fruit and vegelable intake), excluding
pouliry

[J Day care centre, preschoul, prigfary schood

[ Residential with minimal oppghiunity for seil access, including unils

L1 Secondary schoot : s

O Park, recreational apendpace, playing field

T Commercialfindustsi

m}

Cther (plaase spegifiy) e

¥ Ear simplichy, this slalement uses the term ‘pisa’ o rafer to both plans and repors,

= Sirfke ouf 88§ appropriate

Bie Auct Sialptnont BN E - Puge Sof §

FART b Auditor's deciaration

{ o socrediiof as @ gite nudier by tho NSW Environiment Proteotion Authority urder the
Cepfamipgted Land Mansgemerd Act 1987 thccrediation No. BE03).

| cerify that:

¢« thave compisted the sife audit frse of any confilets of interest a5 dofined in the
Contarrineted Lend Manegement Aot 1697, and

s with due regard 1o ralevant laws and guidelines, | have examined and am famifiar with
the reports and information referred to in Part § of this site awdit, and

«  on the basiz of inquiries | have made of those individuels immediately responsibie for
making those reporis and ot#aining the information referred fo in this statement,
those reporis and #iat information: are, to the bast of my knewladge, true, accurate
and complete, and

# s Alatementis, o the bast of ry knowladge, fue, acourate end complate.

| orn pwdre that here are penaites under the Contenrinated Land Menagemant Acf 1987 for
willulty making faise or misteading sistements.
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PART IV Explanatory notes

To be complete, a sife audil siztement form must be issued with s four parts.
Howr to complats this form

Part | identifies the audhor, the sife, the purpose of the audii and the infarmstion vsed by the
auditor In making the site audi findings.

Part if conteing the aUditor's opinion of the suitabilify of the site for specified uses or of the
approprateness of an investigation, or rermedial aclion or management plan which may enable a
parlicular use. it sets out succlnet and definitive informaticn 1o assist daclsion-making aboul the
use{s} of (he site or @ piar or proposal o manage of remediate the site,

The auditor is to compleie either Section A or Saction B of Part i, not boih.

in Section A the audiior may conclude that the land is suitabls for a specified use(s) OR naf
switabte for any beneficial use dug to the risk of harm from contamination.

By cerlifying thai the site is suiteble, an audilor declarss that, at the fime of complelion of the siie
audit, no further remediafion or invesiigation of the slte was needead to render the site # for the
specified use{s). Any condition imposed should he limited to implementation of an environmental
managernznt plan to help ensure tha site remains safe for the specifled use{s). The plen shoutd be
tegally enforceable: for example a requirement of a notice under the Confsminated Land
Management Act 1997 {CLM Act) or a developmeni consent condition fssued by a planning
authority. There should atso be aspropniate public notification of the plan, e.g. on a certificate
Issued undet 5,148 of the Environmental Plenning and Assessmant Acf 1978,

Audiors may also include commenis which are key cbservations in fight af the audit which are not
direcily related to the suitability of Lhe site for the use(s}. These obsarvations may cover aspects
reialing o the broader environmental contexl to aid dacision-making in relation to the site.

in Section 8 the auditor draws conclusians an the nature and exient of contamination, andfor
suitability of pians relating to the invastigation, remedialion or management of the land, andfor
whether land can be made suitable for a pariicuiar land use or uses upon implementation of 2
remedie! action or management pian.

By cenlifying (hat a site can bs meds suftabie for a use or uses if remediated or managed in
accordance wilh a specified plan, lhe auditor declares ihal, at ihe time the audil was completed,
there was sufficient informalion satisfying guidelines made or approved under the CLM Acl to
determing lhat implementation of the plan was leasibte end would enable the specified usa(s) of
tha sita in the fiture,

For e site that can be mede suilebla, any conditions specified by the auditor in Sec#ion B should
be imited {o minor modifications or additions fo the specified plan. However, if the suditor
considers hat further audits of the site {e.g. to validate remediation} are required, the auditor smust
nate this as a condition in tha sile audit statement.

Auditors may also include comments which are nbservations in fight of the audit which provide a
more complete understanding of the environmentas conlext o aid decision-making In relation to the
site.

in Part 1 the auditor certifies hisfer standing as an accredited audilor under (he CLM Act and
makes other relevent declarations.

Whare to send completed forms

In addiion 1o fumishing a copy of lhe audit stalement to the parson{s} who commissionad $he site
audil, statulory site audit statemanls must be senf {o:

Dapartmant of Environment and Censervasion {NSW)
Contaminaled Sites Seclion

PO Box A290, SYDNEY SOUTH NSW 1232

Fax: {02) 9895 5830

AND

the jocal council for the 1and which is the subject of the augit.

DECC 2008/02
March 2008
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1 Introduction

A site contamination audit has been conducted relating fo part of a sife owned by the
Department of Defence {D0D) at Morth Penrith, known as Thormion Park, Thoenton Fack
was formerly known as the Morth Penrith Army Stores. The area that Is the subject of this
audit report is shawn on Atachment 1, Appendix A

Details of the audit are:

Requestad by: Depantment of Defence
Request/Commencement Date: Movamber 1987
Auditor: Graeme Nyitand
Accraditation No.: Ga08

The audit was conducted ulfimately for the purpese of determining whether the iand is
suitable for a specified use or range of uses, Le. Section 47(1}(b} (ii}{a} of the Contaminated
Land Management Act 1987,

The Aodit was commissioned by the DoD o obiain 2 site audit statement ceriifying that the
site is suitable for residential use, as pant of arnt agreement with Penrith Council.

The scepe of the audit included the following:

s« Review of the reports listed befow:

- "Preliminary Contamination Assessment” dated December 1992, by Douglas
Parners Pty Lid {Douglas Pariners}.

“Repart an Contamination Assessment” dated March 1893, by Dougias Pariners.

b

“Report on Stage Z Contamination Assessment” dated December 1893, by Douglas
Partners.

“Geotechnical Siudy, Contamination Assessment & Remediation Strategy, North
Penrith Army Stores Depat. Technical Work Plan” dated November 1887, by
CMPS&F Pty Lid {CMPS&F).

-~ “Draft — Geotechnical Study. Contamination Assessment & Remediation Strategy —
Phase 1, Ste History, Preliminary Sampiing and Work Plan” dated December 1397,
by CMPS&F.

“Geotechnical Sfudy, Contamination Assessment & Remediation Strategy — Phase 1,
Site History, Prefiminary Sampling and Work Plan” dafed May 1988, by CMPS&F,

£

- "Draft North Penrith Army Stores Depat Report on Validation of NPASD — Lot 117
dated May 1998, by CMPS&F.

7zMay0. dot
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- "Report on Battery Store Demolition, Separstor Fit Excavation & Assoctated Soll
Validation” dated July 1688, by CMPSEFR

‘Report o Undergraund Storage Tank and Aboveground Storage Tank
Decommissioning & Associated Soil Vafidelion Sampling” dated July 1598, by
CHMPS&F.

- “Draft Remediation Action Plan for Nonth Fanedth Army Stores Depot” dated
Seplember 19598, by CMPS&F.

— “Draft Contamination Assessment — Phase 2 North Penrith Army Stores Depot,
Yolume 1" dated December 1498, by Egis ConsLiting Australia {(Egis) Pty Lid.

“Geotechnical Study, Contamination Assessment & Remediation Strategy —~ Phase 2
Contamination Assessment, Volume 2 Appendices” dated September 1998, by Egis.

- *Remedial Actions Plan — North Penrith aemy Stared Depot” dated September 1898,
by Egis.

“Draft North Penrith Army Stores Hazardous Materiais Audit Report” dated May
1949, by Egis.

t

— *Geotechnical Study, Contarnination Assessment & Remediation Strategy — Phase 2
Contamination Assessmeni — Draft Revision 8” dated June 1889, by Egis.

‘Report on Validation of NPASD ~ Lot 11" dated July 1883, by Egis.

b

“Technical Specification for Siie Remediation North Penrith Army Stores Depot
(NPASDY" dated August 1598, by Egis.

“Tharntan Park, Pennth, Validation Report far ORTA Occupation area” dated April
2000, by Egis.

£

"Enviranmental Data Summary Report. Contamination investigations Completed fo
Juby 2000" dated August 2000, by Cgis

- “Draft Remediation and Validation Repart, Waste Disposal Areas Thornion Park
{former North Penrith Army Stores Depot} North Pemtith” dated December 2000, by
Egis.

- "Report an Validation of Former Waste Disposal Areas, Thorntan Park (Former North
Panrith Army Stores Depot)” dated January 2001, by Egis.

~ "Remedigtion Action Plan and Technical Snecification for Remaval of PAH
Contaminated Soil” dated Oclober 2001, by Egis.

- Draft “Report and Validation Report — Waste Dispasal Areas, Thornton Park” dated
Aprit 2002, by Egis.

- Draft “Remediation and Validation Repori — Argas Underiain by Ash-bearing F
dated October 2002, by Egis.

LR . . mzﬁwﬁﬁuﬁ
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— Drati "Data Summary Repart — Thomton Park” dated Ociober 2002, by EGIS.

,,,,, Fina! “Repart and Validation Report — Waste Disposal Areas, Thormton Park” dated
riowvernber 2002, by Egis.

- Final “Remediation and Validation Report - Arsas Underlain by Ash-bearing Filt"
dated November 2002, by Egis.

~ Fingl “Data Summary Report — Thomion Park” dated Novermber 2002, by Egis.

Review of sampling and analysis plans for varlous stages of investigation.

Mumerous site visits by the Auditor over the course of the investigations and
remediation up Unil the end of 2002, when a draft audit report was prepared.
Subsequent site visits were undertaken on 27 July 2007 and 18 March 2009.

Mumerous discussions with CWMPS&F (who became Egis) who condusted the
contamination assessment and remediation, Defenice and their project managers, and
review of clarifying information provided by facsimile ar emad.

ERVIROG
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2 Background

The site was used far Army Stores since 1942, Since the 19903 it fas had miror uses,
mainty by the army reserves, white site facilities have been progressively demotished,
concurrenily with staged investigations and remediation. The sile {ayout prior fo
cammencement of the investigations and demolitions is shown on Aftachment 2, Appendix
A. Maost of the area shown as the Combat Engineer's Reservae Compound is now part of the
Defence MUl User Depot and is not included in this audit.

A number of investigations were conducted at the site in 1952-1993 by Uougtas Partners.
That wark was reviewed by the current Auditor's (then} company &t the time, and was
reviewed by CMPS&F and the Auditar at the commencement of the CMPS&F investigations
in 1997. The resulis of those earlier investigations have not been relied upon by
CMPS&F/Egis and therefore have been used for background information only.

The site was divided info environmental Domains, based on general usage and history at
that time, for convenience in assessment. The Domains, shown cn Attachment 3, Appendix
A, have no other significance.

The western nortion of Thornion Park, a 7 6ha area known as Lot 117 and showr as
Domain L on Attachment 3, has heen the subject of a separate Summary Site Audit Report
and Site Audit Statement GMSE, dated & July 2000, As such, the scope of this Audit
exciides the assessment of Lot 11,

Prior to the Sydney Dlympics in 2000, part of the site was leased to the Olympic co-
ordinating auihority for use as a car park. The Auditor prepared a Summary Site Audit
Report {(SSAR) (“Summary Site Audit Report Thornton Park ORTA Area” dated April 2000)
in order to aliow for the site to be leased for car park purposes during the Oiympic Games
period in 2000. Post Olympic Games, another SSAR was prepared (“Summary Site Audit
Report Thornton Park ORTA Araa — Post Olympics” dated November 2000). The Site Audit
Statements {SASs) had conditions for remediation and validation which are addressed under
the current site audit.

it should be noted that CMPS&F changed its name to Egis Consuiting Austratia Pty Lid
{Egis) in 1998.

AIT200T ZAFress DS 001 7_PenmiiSAR_Thomion Park Pereii, 22Mayii.con
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3  Bite Defalls

3.1 Lecation

The land owned by DoD is located within the area between Castiereagh Rozd, Coreen
Avenue, Mountain View Crescent and the Western Railway Line. The portion of the site
subiect to this Audi is shawn on Attachment 1, Appendix A,

Further site details are as follows:
Street address: Mountainview Crescent, North Perwith NSW 2750

ldentifier: Dol's holdings within the site subject to this audit includes the
following alfiotments:

Lot 1, DP 532379 (norheast, Coreen Avenuel;
Lot 1, DP 33753 (“Thornton Hall" and former army cottages);
Part Lot 1, DP 33754 {body of site}.

Locat Government.  Penrith

Owner: Commenwealth Department of Defence
Site Area: A iotat of approximately 39.4 ha
3.2 Zoning

It is understood that the site is currently zoned as “Special Use (Defence)” under the Penrith
City Councit Local Environmental Plan. The Auditor has net viewed any zoning
documentation. Rezoning is envisaged o aliow for sensifive tand uses, including residential
uses.

2.3 Adjacent Uses

The area surrounding Tharnton Park is mixed commerciat and residential o the norih,
including a fuel depot, and residential to the east. Penrith Railway Station adjoins the site on
the southern side. The Museum of Fire is on the northern side.

3.4 Site Condition

The site layout, showing the iocation of former buitdings, is shown on Attachment 2,
Appendix A.

Domain K has an unoccupied heritage residential dwelling {Thornion Haft), and Damain F is
currenily bifumen sealed and is used as a car parking facility for the nearby Penrith Raitway
Station.

There is a large stockpiie of broken concrete in Domain H north of the raif siding, and 2 large
grassed stockpile of soif in Domain B that was {ransferred from Lot 11 (see Section 9).

AST200TT ZAPriecs D pree001 7_PenmRSAR,
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The rest of the site is vacant and not used for any aufhorsed purposes,

Access 1o the sfie s vie Mountainview Crescent, with a chain wire fence enclosing the
perimeter of the site. The Thornion Park site is a generally open grassed field, bisected by &
number of bilumen sealed access roads. A number of buildings (ranging from smalf brick
toilet blocks up to large steet framed warehouses) were formerly located at the site, however
these were demaclished to fioor slab level prior 1o conducting remediation excavations and
validation works. A number of concréle ficor slabs remain.

Surface run off fows into & series of open uniined drains which traverse the site, These
drains eventually discharge to two large dimmeter concrele stormwater pipes located at the
northwestern corner of the site. These pipes discharge to the focal stormwater system at
Corean Avenue,

3.5 Proposed Development

Long-term develapment plans have not been finalised. Use of the site for mixed land uses,
including residential and commercial, is envisaged.

AR_Trotminn. Pk Pesi_22MaydI0. dos
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4 Bite History

The Consultant has documentad the history of Thornton Park from sources including review
of historical asrial photographs, interviews with currents and former Defence personnet,
fiajson with varous historical societies and groups, review of historical plans, ard review of
{and fitle information.

Historical activities are summarised below in Table 4. 1.

Table 4.1 ~ Site History

Ygar

Uses

Pre 1538 Site known as “Smith's Paddock”;

Site uses are unknown, however it was repariedly used as a dairy
farm priot to 1910;

The site may have been used as a speedway, which was reportediy
developed af the site in 1925.

1938 to 1580s The Commonwealth Department of Defence acquired the site and
used it for army stores;

First army stores were built in 1942, construction materiais largely
unknown. However, # is reporied that these were likely fo be a
mixture of fibro, comugated Fon/steel, and brick,

Stores included jarge quantities of machinery, bridging materials,
refrigeration stores and other equipment. Most were stored and
sefviced on site during and at the end of Word War B - and the
Vietnam War;

Burial of waste occurred @leng the norlhem portions of the site since
19505-1960s3;

Drums buried at the site are reporied to have contained tar and
bitumen;

Engineering supplies have been dumped in stockpies in one area
{ocated in the ceniral portion of the sie. This dumping appears to
have pceurred in the late 1980's.

1690s fa present Site activities ceased except for minor use by army reserves and
dernoiition occurred progressively.

The Consuitant's reparts jist the general operations conducted in each building an the site.
They included workshops, general stores and warehouses.

The Auditor considers that the site history review is sufficient to be confident that major
contaminating activities at the site have been identified. The area of waste disposal has
been remediated (see Secticn 8).

LS AR _Thasnion Park & 22Ruy08 doc
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5 Contaminants of Concern

Rased on the reports reviewed, site history and site candition, the potential contaminanis of
concerm are considered 1o be as shown below in Table 5.1,

 Table 5.1 - Contaminants of concerm

Area : Aotivit Corgaminants of concermn

¢ whole site, particutarly Domains | Filling fo level and for | Unknown, could inciude PAHS and

(A G EandH aswellasa buiiting pads | heavy mefals
formes dam in i
: Domain M
¢ Whole site, particularly Domains | Disposal of wastes Unknown, could include PAHS,
A B C DandE hy burial or i metals, hydrocarbons
: stockpiling :
Whoie site, particularly former Spraying for
buildings and fence-iines in weed/pest control especially arsenic
Domain K ‘

Near buildings inciuding former | Degradation of Heavy metals (especially lead, zinc
residential puiidings in Domain K | building materials, arsenic), asbestos and OCPs
pesticides spaying
Part of Domain H i Leaks/spills from Petroleum hydrocarbons

i ASTIUST

The Audior considers that the analyte list used by the Consulitant is appropriate for the site.

ABTHODYT Tl DEenCEO0T_PerHSAR, Thamien Perk Pearin_22Moyi0.dm ENVIROH

Table 6.1 — Generalised Site Stratigraphy

00002 Sity-Clayey SAND {grey/brawn surficiaf soils, fine grained)

4.0-8.0+ Afuvial COBELES and GRAVEL

pey #0G

8 Siratigraphy And Bydrogeology
&1 Stratigraphy

The eastemn portion of the site is underiain by Bringelly Shale, which forms & part of the
Wianamatia Geological Groug. The central and western flower lying) areas of the site are
underiain by the Cranebrock Formation, which comprises atluvial depasits of the Mepean
miver. These deposits consist of coarse gravels, overfain by fine-grained sands, sitts and
clays.

A generaiised lithologicat profile encountered over most of the site, is given below it Tabig
5.1

Depth {m BGL} Lithoiegy

Silty CLAY {stiff, grey/red/brown)

§.2 Hydrogeciogy

Investigations undertaken by Egis have indicated that groundwater over the central and
westem portion of the site is found at depths of approximately 5 metres betow ground Jevel
{m BGL). Flow direction is in a generaily north-westerly direction, fowards the Nepean River.
The Consuitant identified 5 regisiered bores within 1.5km radius of the site. Groundwater
within the afluviai sediments was described as being "suitabie for stock, domesfic and some
irfigation purposes (i.e. safinity < 1000mgiLy". Groundwater within the Bringelly Shales aver
the eastem portion of the site, is present at depths of greater than 9 m BGL, and is
described as “unsuitable for stock use (i.e. salinity > 14,000mg/LY".

: \ - .“,J,..uutm.“q....ag m 2 .c.wﬁ.wﬂuz
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7 Evaiuation Cf Guality Assurance And Guality Control

e Auditar has assessed the overslt quality of the dats by reviaw of the information
presented in the referenced reports, supplemented by field chsenationg. The Auditor's
assesement follows in Tables 7.7 and 7.2. These tables provide a general surmmary. Each
of the numarous investigation and validation reports conducted between 1887 and 2002
coniained QA/QE information that was progressively reviewed by the Auditor.

. ﬂmwwm 7.1 - CAGQT — mmaimzm and bsmmmwmm Em»woncmcue bmmmmw%m:w

Sampiing and hxm_mmnm Pran and
Sampling Methodology

Sampling Patterns Inue stigations were mainly tergeted based on site history
and geophysical surveys, with additional grid sampies for
| coverage. Validation sampiing pattems were in line with
: those specified in the RAPs, and mainly consisted of grid
{ sampling.

| Sampling Density ! Site divided into m:sas_.:m:ﬂm_ Domains {A- _,é Ummmu on

: * site features and history, with varying sampiing densities in
each demain. Sampiing densiy was generally greater than
EPA Sampling _ummﬁ: mcamm:mm minimum requirements.

. Sample depths mm::._mm were generally ncmmn:wn_ *83 mm.._mam. depths,

: including surface fill materials, and natural maieriais,
especially from soils exhibiting visual contamination and
_,mn_.mmmswm:,\m mm<mmm

Sampie coliection A variety of methods _._m,..m Umm: WBEmEmEma at the mzm
i gver a number of investigations. The majority of
! investigations utifised a backhoe. Validation samples were
: taken from the walis and _ummm with a trowet.

| Chain-of- ~custody forms s.m:w provided.

Chain of Custody

; Detaiied description of sampling i Det mm:mﬂm_:‘ provided, indicating mmEu_mm were placed
methods {including handting ! into appropriately prepared and preserved sampiing botiles
procedures, preservation methods, | provided by the laboratory and chilled during transport io
sampling coniainersj i the labs.

Detailed description of fizid screening | PID was generally not used for field screening, even ai
protocols | UST pits. Geophysics {magnetometer and ground

: : penefrating radar (GPR)) was used in some areas.
Excavation of ash-hearing fill and soils from waste disposal
areas were <_m:mmmw.. screened and inspected.

All sampling equipment was reporiecty amnnama_:mﬁma
between samples.

Decantamination procedures

m:n_:ama within Em wmm:zm .wm_u_mm

Sampies submitted for analysis

Sampling Logs . Provided for mm reports indicating mma_.:m amu”j m:a
{indicating sample depth} m:_.amomF mampcmdm details _u_ds_uma

 Field QA/QC undertaken:

: Most reports included Q?_DO sections, including
| duplicates, chain of custody forms, soif descriptions, and

ENYVIRO®

AEL20017 EAC SR RRECTE e

:
0

ASTH001T Z AP DaeondtinG 7_PeanthiSAR_Tham

Brepariment of Defencs
Bay 2008

qmgm Tt Q.P_@ﬁ Mmgmwﬁm mna Pammmmmw E@?anm@mm m,mmmmmﬁmzw

Sampiing ana Analysis Plan and
Samoling %m»ﬁgamom«.

Auditor Somments

decontamination procedures, Duplicates generally
| analysed at 10%, later investigations aiso included
| secondary faboratory dupficaies. The vast majperity of
! suplicates had RPD values within aceeptable ranges.

Table 7.2~ DE@G Field and Lzah Dtmm_a\ Assurance and ngx@ 09&.&

Field man wmwommﬂoé GRIGT
[ata Quality Objectives (DQOs)

Auditor ﬁoajmnﬁ

DQOs were mm:mﬁm_f not specificaily adaressed priof {o
| investigation, however daia quality obtained was
: maaqmmmmn.

MATA registered laboratory and NATA _ All isboratory nma_qnmmmm were NATA mﬁm:..vmu > <m:m:_. of
endorsed methods faboratories were used, mainly AMDEL for {ater
_:qmmznm“_o:m and vatidation.

Practical Quantitation Limits (PQLs) PQLs for some of ﬁ_._m heayy metals in mB::nEmwmq were
m:mmﬂm. than the threshold Qnm:m

Analytical methods and holding fimes The laboratories provided m:mi_nmn Bmﬁcam and samples
were m:m_wmma within the hotding E_._mm

Laboratory QAMQC underaken: Laboratery QA/QS varied across Em :_._Sam_, ow
investigations undertaken, but generalty inciuded blanks,

. duplicates, surrogate spikes and analytical methods.
The {aboratory used for the majority of the analytical
{esting, AMDEL, provided detailed records of their QA/QC.
The vast majority of resuits from all laboratories were within
laboratory controf limifs.

in considering the data as a whole the Auditor concludes that the data is likely to be reliable
and useabie for the purpose of this audit. Minor departures fram desirable QA/QC standards
are not significant within the large volume of data obtained.
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8 Environmenta! Guality Criteria «  Suils that achieve thal oriteris o be placed in excavations at a depth grester than 0.5 m
: from ground surface as an addifional risk management siralagy,

The Auditor has assessed the data provided by the Consullant by reference: {a the Soif
Investigation Levels (SILs) for Urban Redevelopment Sites in MSW, the relevant guidelines
keing SiL 1 -~ "Residential with gardens and accessible sails” and SIL b - "provisional
phytotoxicity-based investigation levels” referenced in the DEC (2008} “Guidelines for the
NSW Site Auditor Scheme®. For the assessment of petraleum hydrocarhons, the EPA {1864)
"Guidelines far assessing service siations sites” (human health-based threshala values} was
referred {o.

For the assessment of groundwater, the ANZECC (2000} "Australian and New Zealand
Guidelines for Fresh and Marine Water Quality” was referred to. The Auditor has assessed
the data provided by the Consultant by reference to the ANZECC {2000} guidelines as
applicable o freshwates, using the 95% protection-level trigger values {TVs). The current
assessment criteria for individual substances in soil and groundwater are reproduced in
Appendix B. Table 8.1 below illustrates the TVs for the individuat PAH compounds
applicable for this assessment.

Tabie B.4 —~ ANZECC 2000 trigger values for individual PAHs components
: fug/L}

| pAH Comparent | TVs for freshwater (ug/f}

Naphthalene 16 potential for bioaccumuiation or acute toxicity
‘fo parlicular species

Anthracene oM

Phenanthrene 2

i ow reliability trigger values from Volume 2 of
TANZECC (2000}
-ANZECC (2000) 99% protection level due to
Fluormantnene 1 potential for bio-accumuiation or acute ioxicity
et o particular species

There are currently no EPA endorsed guidelines for the assessment of asbestos in soi
Hawever, the current DECC stance is that there shoutd be no asbestos in surface soifs. :
Waste disposal area remediation was conducted in 2000-2001 {see Section 9.4.2). Prior fo
the remediation, the Auditor consutied with EPA and Environmental Heaith regarding
asbestos remediation criteria. As asbestos was only detecied bound within fib7o sheet, the
following criteria were adopted as a practical measure to achieve the objective of having no
asbestos in surface soils, currently and in the future: :

« Total asbestos conteni to be less than 0.001%; ;

s Microscopic fibres not to be detected in more than 5% of soil samples with no apparent ¢
bound asbesics, and

AP rDercaI0 L7, PurrktEAR, Thamder: fark Prorif_ZMmid dor. ENYIRO M
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g Evaluation Of Soil Anelytical Resulls

Trim foltowing sections disouss the soll analytical resulls. Where remediation was
conducted, ihe results refer o validation results following remediation. The general locations
of the contamination issues are shown on Attachment 4.

21 Unremediated areas

The foliowing sub-seciions discuss the sampling carried out in unremediated areas refgring
ta the environmenial Domains.

341 Domains A,B,C,Dand E

Domains A to E cover the northern portion of the site. A total of 122 investigation samples
were taken. Table 9.1 summarises these resuits {in mg/kg), combining surface and
subsurface sampies.

Table 9.1 — Unremediated areas, Domains A, B, C, D and E (mg/kg}

Analyte 31 Cetections Maximum wﬂpﬂ mmrvm H Mﬂﬂﬂmwwc&
o " - - S o ;
R : e i
- T e e e :
o%uﬂ e . o 5 . :
m_.mmn_ ﬁm - - o ;

- Cobalt [T 70 85 0 o -
Nickel 106 95 o 0 o -
- Zinc 106 | 105 178 D 0 -
TPHCBCS fas 0 0 ; ) 0
{ TPH C10-C36 : 2 T 210 - - 0
Benzene 0 - - - o
: = . | ; E ] e
i e ] : : .
35 0 - - - o
 Phenols Les 23 : 13 0 o -
PAHs 3 . 3 o - -
DT . o ; ; ]
e “ - e , . ; ;
- » . - T :
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Table 6.1 - Unremediated areas, Domains A, B, C, D and E (mg/kg}

E mx L nw NEW

Arialyts ” it . Detections Hhaximum . 5 o 8 | EEA 1594
Total herbicides mm . g l S o . - “ -
<I0m e e e ,» . : 5 ‘ -
1 - nurmbes of anatys

= not applicable
i terms of the contaminanis of concem, the urremadialed area within Domains A to E had
no detections above the assessment criteria except for a detection above SiL § criteria for
arsenic {26mg/ka), however this is only a marginal exceedence of the assessment threshold
vafue {20 mg/ka}. it is therefore considered that the unremediated area within Domains A io
E have been adequately validated against the contaminants of concern, and that no furthes
assessment or remediation is necessary.

9.1.2 Domain F — Railway Car Park

The Consuitani described Domain F as having = low potential for widespread contamination.
A total of 29 samples make up the validation data. Table 9.2 summarises the validation
results, combining surface and subsurface sampies:

Analyte a3 Petecttons  ©  Maximum m mﬂﬁv 4 mm_rvm ms wvbﬂwfw_a
H._&.mmuﬁ ......................... mw .w : ’2 ; ; . T
; ot 2 c .................... u ................. c S c :
m O:wmm.:__._f ............ S m.m . o : . , o ...... -
” Copper .. mm ) 18 &5 - ..c 0 -
mrmma = mc..... . e :
: Oonm_” e e MD. o . .c ) :
‘zwnxmm VIR . :
NSn D ) :
: TPH C&-C8 - o]
; .:uI. nw.ﬂomOw.m 162 - - o
_wm_._Nm_._m . : ‘ .
Ethy! benzene V] - - o
..ﬁ.c.wrm:m o - [ 3}
Xyienes 0 . - 0
CASAOT ZAPreetsDofonoh0057_PnrfNEAR, Thomton Pars Pani 2Mayis 06
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Aoyt it etections Mizimm mﬂm mwrvm HQWWMMWM

Phenois m 4 08 8] , G ‘ - .
prm . > , .. .c. . D. e :
mﬂmﬁu .............. . , . .u : i

b o . R . . . R

Onﬂm ; m. a ............. . . — :

Total herbicides 5 o B 0 - .

_unmm .............................. m . . . : :

n = Atimber of ansivees, excluding duplicatos

i

not applicable

In terms of the contaminants of concern, the area within Domain F had no detections above
the assessment criteria, except for three samples detected above SIL 5 for Arsenic (21-22
mg/kg). These are only marginat exceedances in a few samples from both the surface and
deeper in natural material and #kely to be natural concentrations and uniikely to have any
detrimental effect on plant growth from these exceedances.

it is therafore considered that Domain F has been successfully validated for the
contaminanis of concern.

9.4.3 Domain G - Central site area

The Consultant described Domain G as having a low potentiat for widespread contamination,
given its previous tand use as a sporting oval. A iotal of 41 sampies make up the validation
data, with a sampling depth generally from 0.0 - 0.2 m BGL to a maximum of 0.5 m BGL,
Table 9.3 summarses ihese validation results.

Table mm - Unremediated m.‘mw.m.. .Do_.:mm:m G (mglkg)

Anaiyte m i DGetections faximum m m_urv,_ m“.w,rvm Mﬂv bﬂwﬁﬂ
..yr.mm . a . | a JUONE . ) A e
mmn__.im_._.ﬂ . " ) om o ....... -
O.?o_.rm._._.g,_. P - . o .............. e
Copper at 38 h B1 Ja} -
Lead 41 a3 56 0 -
on&m: S - ” - . ; :
mza_am_ IR wa e , :
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Table 8.3 - Unremed

i

Lrshite f Betestions | Maximum mwm;v\% : MEMWMMMM
- ﬂ . M._m.o;n i . o
juzn.ma-ﬁmm ........... . .
S — AN
m:.:.._ benzens Jw.
Toluene 12
: x__,m.m.:..m.m ......................... qm
Phenols : .wm
PAHs 22
wﬁm..vv e | mm
P e e | ﬁm
On.nw. ....................... Mm
Total :mwcmn_nmm:: o .mm ..
PCBs 1z
n ] number of analyses, excludirg duplicales

H

not applicable

in terms of the contaminants of concern, the area within Domain G had no detections above
the assessment criteria, except for five samples detecied above SiL 5 for Arsenic {31 mg/kg}
and Zinc (205-1,301 mg/kg}. The slevated results were near a small farmer stores building.
All efevated zinc resulis were in surface soils, indicating leaching from building materiais or
machirery. The Auditor does not consider that it is likely thet there will be any detrimental
effect on plant growlh from these exceedances because of the smalt number of margina
exceedances in a localised area.

# is therefore considered that Demain G has been adequately validated for the contaminants
of concern.

$.4.4 Domain K ~ Former housing area

The Consuitant described Domain K as having & fow potential for widespread cortamination,
given its previous land use for residential purposes. A fotal of 23 samples were taken for
validation, with a sampling depth ranging generaily from 0.0 to 6.1 m BGL to a maximum
depth of 0.5 m BGL. Most samples were surface soils, consistent with the contaminants of
concerm. Tabie 9.4 summarses the validation resulis.
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Table 9.4 ~ Unremadiated arcas, Domsin K (mglkg)

NAD = Mo asbestos detected

i terms of the contaminants of concem, the area within Domain K had cne semple with 2
concentration of lead ahove the assessment criteria (sample K16, 890 mg/kg). The
Consultant refates this lead ‘hot spot’ as possibly associated with flaking lead-based paint
from buildings previausly located in the vicinity. Neighbouring validation sampies, K17, K18
(both approximately 20m away from K16 and K19 {approximately 6m away) reported lead
concentrations which were well below the SiL 1 assessment criteria. The Auditor notes that

ABTHGEY PRIZE L B R

Anatyts £ Deteaiions Hadmum mmw; = P ’ Mﬂwﬁmmww
- - - . e
,...nmn“ic&.. . , O s ik . -
: e = ! mm a -
: Mm " PRI :
a7 .. 890 K 1 -
5 mﬂ . ,
o Nw ..ﬁ | 2 . :
.msn e s ; s s | o - :
o Om..m.w.:. [T m ....... L ; , e : .
TPH C10-C38 : 8 N 100 - - 0
| mmzwm:m ........ 5 S : - - .
Ethy! benzene 3 0 o . - o
Toluene 3 G o . - - 0o
Xylenes 3 o 8] - - o.
: T::mjomm 3 .. a . m .N 0 - -
P»Im ; , . o.. : -
{BayP 3 0 0 0 - -
OO_Um .cn.wmc 3 8] 0 ¥] - -
. OPPs {totah) 3 0 ol ] - .
Totat herbicides u 0 0 0 - -
| OB (tofal) s o 0 o . -
 Ashestos ©25 0 NAD R . -
n = Hiiber of analyses, sxciiding duplicates T
- = Mo criteria avaiiable/used
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‘Table 8.5 - Unremediated areas, Domains i {mgfkg)
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H18 is i the vicinity of Thomiton Hall, a hertage listed building that remaing. Flaking paint
was noted on & site visit in March 2008 The Audilor considers that possible lsad
cantamination associated with Thormion Hall should be managed when the future of
Thornton Hall s decided. The building is in a fenced and locked yard,

The Auditor considers that localised lead contamination is possible around former buildings,
hut the limited fateral and vartical extent and relatively low cancenirations do not warrant
further assessment.

Four surface samples had concerdrations above SIL § criteria for arsenic and zing, three of
which were the same sample. The Auditor does nat consider that there is Hikely (o be any
dedrimental effect on plant growlh fom these exceedances because the detecions were
isalated and orly marginaily abave the criteria.

Twerty-five near surface samples were taken from the surrounds of alt bulldings and
Thormton Hall at Domain K, and no asbestos was reportedly detected in any of the post-
demoiition samples.

It is therefore considered that the area within Domain K has been adequately vatidated for
the contaminanis of concern, subject to consideration of flaking paint which may contain lead
ofi Thornton Hall.

5.1.5 Domain M -~ North-eastern area

A total of 18 samples were taken for validation, with a sampling depth ranging generally from
0.0 - 0.5 m BGL. Most of the samples were of fiif which had been placed in a former dam
excavation, which had been identified from aerial photographs. Table 9.5 summarises the
vatidation results.

Anabyte 1 Petections Maxinum m_.__rv 1 mﬂ,vm Mﬁv‘wﬁww?w
>amj.n: Lo E ......... . S 7 . ,” i
nmaaw.c:._. - I S . . c S SO i
Chramium 18 . : &) o] -
..n.u.mr.u.mw S - Mm. ...... ﬂ - . :
Lead . 18 156 o
‘ Cabatt o 18 27
‘ Micke! .mw 22 a a} -
Nan e v .o. , ;
CTPH o9 b) - - o
CTPHC10-C35 o - - - .
A . S e : .
e P b oo . ERUTRE Y




Denarime iorrsion Park, R
May 2009 R S Pee 20

Table 3.5 - Unremediated areas, Domains M mmﬁmwmw

Asabyte Fi Retections NGl
Eihyl benzene - - R o
" Toluene
- Kylenas

| Phenois
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QCPs {ictal}

OPPs {total}

Totat herbicides

F R N O N N

[ I ] o o
'
v
’
1

PCBs (foial)

E-
o
[

'

'

Semi volatiles (other)

n = number of analyses, exciuding dupticates
- = not applicable

In ferms of the contaminanis of cencemn, the area within Domain M had no detections above
the assessment criteria, except for one sampie above SIL 5 for zinc (238 mg/kg), which was
only marginally above the assessment criteria {(of 200 mg/kg).

It is therefore considered thai the area within Domain M has been successfuily validated for
the contaminants of concern.

9.2 Excavated remediation areas
9.2.1 Areas underiain by ash-bearing fiil

Ash-bearing fili raquinng remediation included areas within environmental Domain H (Area
1), and parts of Domain A, B {Area 2) and Domain C {(Area 3}. The generat focations are
shown on Attachment 4. Area 1 was an area of shallow fill which included ashy layers of
high PAH concentrations covering approximately 1 ha. Area 2 was a smalf area which had
an isolated detection of high PAHs. Area 3 was remediated because ashy fill used as a
bedding tayer for building stabs for Buildings 62-66 and 68-58 {Attachment 2} contained high
PAH concentrations.

Different types of ashy material had been found within filf on the site, and analyfical testing
found a good carefation between high PAH content and a layer of orange sandy clay filf with
ash, charcoal and black gravels.

The remediation works inciuded excavation of the impacted fiii and validation of the
excavated pits for PAHs. Sampling was undertaken generally befween 0.0 - 0.5 m BGL, as
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ihe impacted materials were generally shaliow, A summary of the pit excavation validation
resuits is presented in Table 8.8,

Remediating Area Analyte ! 1] Detections Maximam | n» B
ron : v.PI.m ......... mm . 4 s . B
s [ | s ; o m R o i m
reas _u_pIm w . ; L o
| s m . ; : .
>_,mmm S . ontie ; o L ,Q
R Em:u | 6 , fﬁ .......
n = nuriber of ansiyses

The analytical results confirm that samples taken from the base and walis of the excavations
are below the assessment criteria, except for one benzo{a}pyrene base sample in
remediation Area 3 {1.4mgfkg), however this is only marginafly above the assessment
criteria.

in light of the valigation results presented, the Auditor considers the excavation pits {0 have
heen adequately remediated for PAHs.

The extent of remediation was validated hy test pits on a regular grid of 8.5m around the
excavation area and aver mast of Domain H. Sails were classified visually - no evidence of
the layer with high PAH contents was found. To venfy the visual classification, 20 samples
of three different types of ashy material were analysed. PAHs were detected in five, with a
maximum concentration of 8.4 mg/kg and 1 mg/kg B(a)P. it is concluded that the extent of
remediation required has been adequately verified.

9.2.2 Waste disposal areas

During investigations in the undeveloped north-western area of the site, waste disposal
frenches which had been backfified to the surface were locaied. These contained mixed
items including machinery parts, building demoliticn materiats, and drums containing
bitumincus material.

The areas previcusly impacted by waste disposal 2t the site, designated by the Consulfant
as Areas A, B, C, and D, included areas within environmenial Domains B, C and E. A sig
ptan illustrating the excavation and stockpiled soils iocations is reproduced in Attachment 5,
Appendix A,

Excavated wastes were segregated on visual inspection inte general categories, namely:
‘clean soils’, screenable soils’, ‘asbestos soils', ‘bituminous soils’, ‘drums’, and ‘scrap’.
Excavations were extended until natural soils were encountered. Screenable soils were later
validated for re-use at the site for reinstatement of the excavations. All other material was
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classified for oif-site disposal. Table 9.7 summarises the validation sampling undertaken at
the excavalions.

gt | Rhsrbmunt Fofat :
wwgﬂwﬂmﬁm Depth | Wolume | on Bnalytes Eretactions
= fmBELY L imy :
: | Heavy metals,

L : { TPHIBTEX, PAHs, | Ne detections above
” Area ! 12 ;490 & Bap, ocPs, assessment criteria
: : PCEs

3 copper sampies >
: ; | Heavy metals, SiL5
: : : : TPH/BTEX, PAHS,
; Area B & : .0 10,485 161 B(ajP. OCPs, L ow-level TEH C10-
: | pCBEs C356, FPAHs and
pheneis
: Heavy metals,
i : ; TPH/BTEX, PAHs, | No detections above
; AreaC 1 ;38 3,830 44 B{aj)P, OCPs, &sssessment criteria
PCBs

Heavy metals, No deteciions above
;Area D ; ! 14 : 450 4 TPH, and BTEX assessment criteria
n = nlimber of total validation samples taken o

Givan that the detections above SIL 5 in Area A were only marginaily above the assessment
criteria and given that the low-level TPH, PAHs and phenols were well below EPA (1994)
and SiL 1 criterfa, the excavation nits are therefare considered o be adequately validated for
the contaminanis of concern.

Magnetometer surveys were condlcied in the surrounds ta confirm that no additional buried
wastes were present within or adiacent to the remediated areas, with no resuits warranting
additional excavations and remediation. Also a total of 33 test pits were excavated in the
surrounds of excavation piis at Area D {6 confirmn that PAHs impacts do not extend beyond
the excavated areas. Logs were provided. Sampies were collected at depths intervals of -
0.2 m BGL, 0.3-0.5 m BGL, and 0.8-1.0 m BGL, and analysed for heavy metals, TPH, PAHs
and phenols.

Alf resulis were below the assessment criteria, except tin these instances!
+ Three chromium surface sampies and a near-surface copper sampie were detecied

above SIL 5 criteria; and

» Twolead samptes (0.0-0.3 m BGL) were detected at above SiL 1 criteria of 300 mgikg
(320 and 440 mg/Kg}.

The Conasuitant carried out $5%UCL calcutations for copper and tead samples in near
surface samples (<2.2 m BGL deep) in Area D. The average 95% LICL for copper was 59.3
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maikg and for lead 52 2 mgikg, which are hoth well botow the Si 1 and SIL & assessment
criteria,

PAHs were defected in some near-surface samples along the northrwesiem corner of Area
3. The detactions prompiad a ‘topsail scrape’ | with approximately 4 m3 of soils reported o
have been excavated and stockpiiad for off-site disposal. The scrapped area was then ie-
validated, with 10 valldation samples taken from the surface which reported concentrations
less than the Stb 1 oriteria {one detection ondy at 10.8 mglkg fotal PARS)

The Area D excavation pi ahd urremediated ares is considerad by the Auditor 1o be
adeguately validated for the contaminants of concern.

9.2.3 Battery store and separator pit removal and validation

A battery store and an underground concrate separator pit were formerly located within
Domain E, near Buildings 76 (see Attachment 2).

The batiery store was removed in 1978, and no elevated heavy metais were defected in
validation sampies from adiacent {o the store. The separator pit was excavated and the walls
and floor inspecied and validated. Some acidic pH results were abtained (minimum pH
value of 4.3). Review of a large number of resuits for Thomton Park indicates a wide range
of simitar pH results which appear to be unrelated to any contamination. The Consutiant
noted that ow pHowould need fo be considered in design of footings.

The excavation was backfilled with validated crushed shale.

9.2.4 UST and AST removal and validation

A 5000 L UST and 15,000 L AST were locaied within the former transport compound area,
which included Buildings 26-28 {Attachment 2). The tanks and fuel lines were removed in
1988. Backfili sand was odarous and was stockpiled on site pricr fo validation. The walls
and floor of the UST excavatiar and fuel line french were validated, and a fow concentratian
of residual TPH was defected in only ane sample. in the Auditor's opinion, the validation
was cenducted in accordance with EPA guidetines.

5.3 Imported Soils

imported Al was sourced from a number of iocations and for the backfifing and surface
leveliing of excavation pits at the site. Table 9.8 details the source and volumes of materal
brought in, as well as the analyle list for validation prior fo re-instatemeant.

Table 9.8 - imported fill defafis

Comractor | Sol type {sourcs ocation} | Yolume {m') Analytes
Wards Crushed virgin shate : 1,300 Heavy metals, TPH/BTEX, OCPs,
FCBs
Thiess i Siity Clay 1,380 Heavy metals, TPH/BTEX, OCPs,
{Glendenning} PCBs
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Table 8.3 - mported fill details

”. ﬁaiﬁﬁg« ﬁam &nm ?mu«e.m location} | Yolume (i} Anatytes

fy Clay 2 480 Heavy metals, TRHBTEX, OCPs,
{North Penrithy : PCBe, FAHS, chenols
Clay : 2,490 Heavy metals, TEH/BTEX, OCPs,
fHuniingwooed) PCBs
Clayey Send o Walidation resuiis includad in
{kemps Creek Landfill} Consultart’s report but source nof

vsed.

Validation sampies were generally celiecied at a rafe of approximately 1in 100 m3, and
analytical resuits were reproduced in the validation reports.

All heavy metals concentrations were below the assessment crteria, except for two samples

above the SIL 5 criteria. Tabie 9.9 fabuiales the anaiytical resuits above the SIL & for heavy
metals, as well as detections for the other analytes.

n> n>

| Detection | . Maximum n > NSW
H H H t
Analyle s Material scurce L moikg mml WMW EPA 1094
; Zinc : 1 Clay (Huntingwood} 480 0 1 -
focps 1 Ciay (Huntingwood} DA i - -

The Consullant provided 95%UCL cakculations for zinc in imported fiif sourced form
Huniingwood. The results confirmed thai 95%UCLSs on the mean metal concentrations were
below the assessment criteria. All oiher detections were bejow the assessment criteria. The
detection of zinc at 760 mg/kg {res{ of samples, mean 66 my/kg, standard deviation 7mg/L}
and OCPs at 0.1 ma/kg (the PQL) in separate samples indicate some contaminant impact.
However, none of the other 28 samples had elevated zinc or detections of OCPs. The
imported fill is considered fo be adequately vafidated for use at ihe site,

9.4 Reused Soils
9.4.1 Ash Bearing Fili Areas

The layer of ash bearing filt conlaining high PAHs ws typically found at a depth of 0.3-0.5 m
BGL. The overburden from remediation Areas 1, 2 and 3 {ash-bearing fiil areas) was
stripped and stockpiled on sife over concrete slabs at Domains D and E. The excavated
materiat was re-used to backfif Area 1 from the base of the formed excavation.
Reinstatement to the sumounding grades and into excavaticns Area 2 and Area 3 were
completed using imported fill mateniai.
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conducted at a rate of approximately 1 sample in 100 rr? of stockpiled material. A summery

Adotal of 3,820 m3 of material was re-used, following validation for PAMS, Sam

of the analytical resulls is presented in Table @10

Table 9.10 - Backiill material validztion — PAHs (mg/kg)

Anatyie o Detections Maximom mghg | n> S
PAHS 2 4 4 _ 0
| Blaw - 1 : 08 ” o
A= Tnumber of analyses, excluding duplicates

The analytical assessment conducted confirmed that the excavated material from Area 1 has
been adequatety validated for PAHs.

9.4.2 Waste Disposat Areas

Excavated matenal from the former waste disposal areas were stockpiled on site over
concrete stabs at Comains C and E. 'Screenable’ soils were subjected to two-stage
screening process, in order o remove all cversized waste materials and regsidual fibro
fragments.

A total of 13,100 m3 of 'screenable solis’ were designated fot re-use o backfili the
excavation pits. Sampies were taken ai a rate of approximately 1 in 100 m3 and analysed for
heavy metals, TPH, BTEX, PAHs, OCPs, PCBs, phenols and asbestos.

Overall, 1he results confirmed that alt samples were below the assessment criteria for the
contaminants of concern, except far benzo{a)pyene detected marginally above the SIL 1
criteria as well as a few detections of copper, nickel, and zinc detected above the SIL 5
criteria. The Consulfant conducted 95%UCLs calcutations, confirming that concentrations in
all stockpiles were below the SIL 1 and SIL 5§ assessment criteria. However, the §5%UCL
calcutation for zinc remained marginally above the SiL 5 assessment criteria.

9.5 Imported Stockpile

A soif stockpile, now overgrown with grass, was placed in Domain B, | was the result of
remeadiation of material that was fllegally dumped on Lot 11 {Domain L}. Asbestos containing
matesiat within building nubble was remaved in 2 systematic process, prior io the stockpile
betng placed on Domain B. The Auditor reviewed the remediation as documentad in
Appendix D.

While the remediated matesiaf was considered suitable for resideniial use, it was
racommended that i not be used in the surface layer of a residential site.
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18 Groundwater Evaluation

A total of thirfleen groundwater-moritonng wells were instalied af the siie in 1887 and 19886,
A sife plan Blustrating the location of these wells is presentad In Aftachiment 8, Appendix A : T i
it s pepne | FPH TEN . Ethy

WELL | Dt 5B-0% Cig-oas | CERERE e

A summery of alf analytical resulis foflowing the sampling events is given below in Tables Tofgena . Kylenes

0.1 {Incrganics) and Tables 10.2 and 10.3 {Organics).

ANZECC {2000 - - ) 180 380

Tabie 16.1 — Groundwater analytical resuils — norganics (g} AR =1 <1 36
. i SR : s : o ; .
s } - . 2 : i P s S —
WELL | Date ] g & £ & : .
sm wd = Rl Wm <} < < <3
. O M e
o [Eiited < i 110 7 41

ANZECC {2000} © 24

MWI Nowa7 | <10 < 48 <10 <0.01

<1 <1 <1 <3

[Qct98 | <10 <1 | <10 130 -

0 <1 <5 | =35 <1 28 <40 <0.01 :
. R RO : ‘ MV3

R <5 | <5 <1 <10 60 -

M2 Nov-87

Cct-88

M3 Noy-97

85 <4 7 <5 <1 17 <i0 <001 M

<1 : A.d <4 <3

Oct-58

<10 <1 i <5

M4 Nov-87 41 <1 <5 | <5 <1 500 <140 <0.09

200 1 <1 =<1 T

M4

< 40 <pPaL <1 < i <1 <3

Oct-88 | <10 <1

MWE  OctSB | <10 <1

<40 = PaL < <1 <1 <3

CMWE | Cches <10 <

MWS
MWeE

MW7 Octes | <10 <1 | <& <5 | =t <10 = <10 -

<40 <pPaL | <1 <1 < <3

<40 <PQL <1 <1 <1 <3

MWE Octes . <40 | <1 . <5 <5 <1 <10 50 -

MW7

MWS | Oct-88 <16 | <t | <b <5 <1 <10 100 -

<5 <5 <1 <f0 210 -

MWI0 POctkos | <10
No TVs aval
Not sampled

Practical Quantification Limits {PQLs) > Assessment criteriz

mMvve

B

L)

[

<40 <pQL <1 =1 L <1 =3

<40 < POL 06 i o<1 . 3

<a0 | <POL <t =12

AEYZERTY 24D s DRancrRH T e RGAR_Thoimin Par Perrif_21Mayti. dos ENY LR DR : AS{Z0TT ZAProjraR eI, PerdiEAR_Thomben Pad Panrih 22Mayaa doc ERYVIRE O



1ot Detence

; .
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WELL | Bats CeCE | CY0.026 Senzene

Toluene | dylenss
o <40 < PG T

CMANTR | JunOn <40 <PalL PERE B

b Cet-G <48 < =1

< i <1 <

TMWIE D dum0D - <40

Oct01 | <40 | 240 . <1 <1 <
e FR ST OS PR T
- = Mot sampled
PaL = Practical Quaniification Limits

Table 10.3 - Groundwater analytical results — Other organics EE.D.....

Total Tota} Total

WELL Date PAMs . OCPs opps Herbicides PCEs Phenols

ANZECC (2000} R Ew =
Nov-97 <1 i <t <10 <5 <1 <10

- P 320,000

Oct-98 <t i «t i o<i0 <5 <1 <10

. Jun-00 <1

Oct-91 <1 - - - - -

Nov-97 < i <1 < 40

Oct-98 <1 <1 <10

Mw2

Jun-00 <1 - = - - : -

Cct01 : < - - — : . ; -

Now-a7 <1 <1 <10 <§ <1

<1 <10 <5 : <1

Oct-98

Jun-00

: Oct-01

© M4 : Nov-g7

<& <1 <10

MWS Oct-98 <1 <1 <10

MWE Ocl-98 <1 <1 ;<10 <5 <1 <10
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WELL Date ; Ats | OOPs GFPg SeBe Phonaiz

RWT Cef-98 ; =i : <1 <10 <0G <1 =10

L Go0t

< <10 <& <1 <G

Cun-00 S - - - - -

L Oat-01 Lo« - - - -

; MWS

M§<Eo <1 =<1 <10 =8 =1 <10
e i - - - -

H <1 - - -

Mz_e.ﬁ._ nA - - < -

o e s —— - B

<4 - - : - - -
. = s - - e

L MWT3 <1 - - - - -

: - - - - R

13

- No TVs available
Mot sampied

Typicat PQL for individuat compounds, see Appendix B for TVs for individual PAH

ey

componenis

With respect {o heavy metals, the 1998 sampling event indicates that there were no
detections above the assessment criteria in the wells tested. There were detections above
chiteria in earlier sampling events. TPH and BTEX have been detected, with apparent
deciining concentrations over time.

With respect to PAHSs, there were two detections of naphthalene only (20 g/L} in wells MW3
and MW10 (beth in Domain H} during the June 2000 sampling event. Extensive soil
remediation has been conducted on site solts due mainly to PAH contamination. Athough
groundwater {esting is limited and the PCLs for some cempounds are above the TVs, there
is no indication of PAH contamination of groundwater due to the extensive former PAH
contamination of &

The Consuliant concludes that there is no indication of contamination of groundwatar from
site uses. The Auditor agrees with that view, and notes that contamination sources have now
been removed as part of the remadiation at the site. However, groundwater has not been
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ivestigated io defermine sulfability for any beneficial use and if groundwaler were (o be
extracted for use 2s part of the proposed devetopment, there would need to be further
assessment of the groundwaler quaiity to verify is sutability for the purposes being
considered.
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i1 Assessment OF Risk

Based on assessment of resuiis against guidelines and consideration of the overal!
investigations and remediation underiaken, the Audifor’ s assessmeant of rigk foltaws:

Invesfigations wers conducted in many stages over 2 long period, foliowed by
remediation ang detailed validation. Because contamination was associated with
buried materials and Alling of unknown history, there is a risk that there are other wasie
trenches or areas of contaminated fill on the site. The risk of sufficient remnand
cormtamination being present, which could significantly impact site development or Uise,
is considerad fo be very low because of the comprehensive invastigations conducted.

Site remediation included the excavation and sorting of farge quantifies of soil
containing mixed waste material. The soif reused on site contained very smail
quantities of scrap inciuding broken fibro pieces, metal, glass and wood. This matenal
was placed a minimum of 0.5m below the ground surface. The site is flat and the area
is unilikely to be excavated in site redevelopment or normal post redevelopment
activities. Foundation and service excavations could extend into this material and i is
possible that small pieces of fibro will be observed in the spoil. The risk of respirable
asbestos fibres being produced and being found in surface soils foliowing site
development is very iow becausa the quantity of bound asbestos is very low and
because of its current location.  Simitarly, the scrap materials are tnlikely to be
relocated 1o the surface in quantities that would create aesthetic concerns.

Fill material on site included a number of different ashy materiais. The materiais were
sampied, analysed and classified aceording to their contamination status and
contaminated materiais were removed from site. Ashy materials remaining on site are
essentially unconfaminated but there fs a risk that they will be of concem to future site
users because of aesthetic reasons or because they may be unsuitable as a planting
medium.

There is no evidence of significant or widespread contamination of groundwater by site
activities, but minor contamination of groundwater has been detected. The
groundwater has not been thoroughty assessed for suitability for any use. Based on
depth ic water and subsurface canditions, groundwater usage an site is feasible. If
usage is proposed, groundwater should be assessed to verify its suitability for the
specific use.

Thornton Hall is within a fenced and locked area, and is in a state of disrepair with
flaking paint. There is a risk that paint contains ead. This should be considered when
the fate of Thornfon Hal is determined.

The soil stockpile on the north west side of the sife may not be suitable for use in the
surface layer of resideniial sifes for aesthetic reasons. There is a rigk that it contains a
small number of fibro pleces.
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12 Evaluation of Remediation

Remediation and validation was carried out at the sile over a number of sfages. Hemediation
works were conductad in accordance with Remediation Action Plans (RAFs), which were
generally prepared in accordance with TPA guidalines,

The following major remediation works were underizken at the site:

= Excavation and off site disposal of fill contaminaied with PAHS;

« Excavation of waste wenches, separation and classification of wastes and off site
disposal of drums and associated biluminous soils and other waste materials,

Offsite disposal of excavated maienals included the following:

= A tofal of approximately 2,608 tonnes of excavated soils and 949 tannes of bituminous
material from dnums encountered in the waste disposal areas, were disposed off-site to
fandfiil following toxicity charactenstic leachate potential (TCLP) tests for waste
classification. Soils were classified as "solid waste”, and drums of biiumen soils were
disposed of separately.

« A total of B,972 tonnes of excavated soils from the ash-bearing fill remediation areas
werta disposed off-site to landfill following TCLP fests far PAHs and waste ciassification
sampling at a rate of approximately 4 in 100 m,

Disposal certificates were provided for bifuminous material and some of the centaminated
soifs. The wasie classifications and disposai iocations of the contaminaied soils are
provided in the reporis, but disposat documentation was not incluged.

Sources of imparted fill used to backfili excavations, and associated validation informaticon,
was provided.

The process of serting and classification of excavated materiai resulted in approximately
12,000 m® of the 18,500 m® of material excavated from the waste dispesal trenches being
reused on site instead of being disposed to fandfill,

In the Auditor's opinion, the remedial measures conducted were appropriate and technically
and environmentally justifiable.
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13 Compliance With Regulatory Guidelines find Directions

Guideiines currently approved by the EPA under section 108 of the Contaminated Land
rManagoment Act 1597 ars tisted in Appendix C. The Auditor as used theses guideiines.

The Cansuliant's reparts were generaily prepared in accordance with the EPA {1087}
“Guidelines for Consuitants Reporting on Contaminated Sites”. The checklist included in that
document has been completed and is kept in file. The EPA (1899} "Checklist for Site
Atlgitars using the EPA Guidelines for the NSW Site Auditor Scheme” has alsc been
completed and is kept in file.

Classification and off-site disposai of excavated materal were stated to be cafried out in
accorgance with the EPA (1999) "Environmentat Guidelings: Assessment, Classification &
Management of Liguid & Non-Liguid Wastes” which was the applicable guideline at the time.
Oniy some of the disposal certificales were provided in the reports.

The reports do not stafe wheiher monitoring well licences were ohiained.
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14 Contamination Migration Polential

Mo sigmificant contamination is known to remain on the site.

Consequertly, under the curent site conditions, there is a very low risk of migration of
contaminants from ihe surface soil in dust or surface water runoff. There is little or no risk of
futlre offsite migration in groundwater as the investigation resulis indicate the absence of
significant downward movemeant of the contaminants, which were in the solls in the areas
which ware ramadiated, and the poiential sources of major cortamination have now baen
remaved,
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18 Conclusions and Recommendations

The Consuttant conciuded that, © . no evidence exists to suggest that the subjsct area |
subiject to any gross chernical contamination which would inhibit its suitabiity for sensitive
{i.e. residential} development’.

Sased on the information presentad i the Consuliant's reports, observations made o site,
ang following MSW EPA (1888} Dacision Procass for Assessing Urban Redevelopment
Sites, the Auditor concludes that the site is suitable for residential purposes.

The Auditor recommends,

« H groundwater is in be extracted for use in future, further assessment of the watsr
quality is required {o verify that the groundwater Is suitable for the purposes being
caonsidered.

« Flaking paini on Thornton Hail which may confain lead sheuld be considered when the
fate of Thorntan Hall is defermined.

s The stockpite of soif in the northwest shoutd net be used in the surface of residential
Afeas.

AE15DTT FAPTOieESTHRNCADE T PreiBnGAR_ nomion: Park Penrith_Z2ay(R.dos [T



ninrr Park, Morth Pennith
Fags 38

16 Other Relevant information

This Audit was conducted on the behaif of Depariment of Defence for the purpose of
assessing whether the land is suitable for any specified use, as contemplated in Section
A7{1Kbyia) of the CLA Act,

This surmmary report may not be suitable for other uses. The Consulianis included
imigations in their reports. The audit must also be subject {o those imitations. The Auditor
has prepared this document in good faith, but is unable o provide certification ouiside of
areas over which he had some control or is reasonably able to check.

The Auditor has relied on the documents referenced in Section 1 of the Sile Audit Report in
preparing his opinion. If the Auditor is unable to rely on any of those documents, the
conclusions of the audit couid change.

1t is not possible in a Site Audit Report fo present all data which could be of interest to alf
readers of this report. Readers are referred io the referenced reports for further data. Users
of this document should satisfy themselves conceming its application o, and where
necessary seek exper advice in respect to, their situation.
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Appendix A Attachments

Attachment 4: Stte Location

Attachment Z: Site Layout

Atachment 3: Boundaries of Envircnmental Domains
Attachment 4 Generat Location of Contamination
fssucs

Attachment 5 Wasie Disposal Arveas and initial
Stockpiles

Attachrment &: Monitoring Well Locations
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Attachmznt 3; Boundaries of Snvironmental Doemaing
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| Attachmen 5: Wa. sosat Avews o btist Stockpiles |
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Aopendix B:
Soi and Groundwater Criteria
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Sail investigation tevels for urban &@@mmem%ﬂﬁm sites
Department of Environment and Conservation NSW (Apsd] 2008)

Submtance Heulth-Besed investigation wvels’ {mafigl Provisions!
pytoioxinity-
asaid
irvestipation
wveis”
B~ . tmgfka;
Residential with | Residential Parks, ;
gardens and ¢ with minimal  : recreatons industrial
accessibie soi sccess 10 s0il | open space, {NERF [}
{home-growry intluding iaying fields
produce nigh-ise i
contibuting < aparimenis
0% fruit and and fats
vegetable {NEHF [} (NEHF Ej
intake; no
pouilryh,
including
children's day-
care centres,
preschools,
primary
schoots,
townhouses,
iltas {NEHF
..... Column 1 | Coluran 2 Column 3 Columns
et ... etals and metsloids
S 00 : 400 200
20 ;80 Ao
: Gadrium 20 180 40
" Chromium {iily' " 12% 4B T2e%
¢ Chromium (V) | 100 : 400 200
; Cobait 100 1 400 1200
: Copper 1,000 4,000 2,000
| Lead 300 1,200 600
| Manganese 1500 6,000 3,000
: Methy! mercury | 10 140 20
i Mercury 15 60 30
: finorganic) o
Tnickel 800 2 400 3,000 80
S Zme 7,000 28,000 35,000 200
4p 50 -
: Chiordang 58 200 250 -
DT +DOD + 200 80t 1,000 -
. Heptachlor 40 20 50 -
PAHs ffotaly  : 2C B0 40 709 -
Benzofaypyren 1 4 2 & -
[
Phenat” 8,500 34,000 17000 42,500 -
PCBs (lotaly 110 40 .28 58 7
........ . | Peiroleuen hydrocarlon somponets
= CH-C3h a0 L3680 180 A5G
{aromatics) : ) . :
> 18035 5,600 .22 400 11,200 ;28,000 -
= 35 56,000 {224,000 112,000 280,000 -
(afiphatics) U RS S

. Boil investigation levels for urban development sites
- Depariment of Environment and Conservation NSW {April 2006)

Substanoe Heulth-based hwesiigation fevels’ imaful Provistonat
ghyictoriciy-
Dased
investigation
tevels”
e AEIRGE
¢ Residential { Parks, { Crerameroinl or
gardens and : ¢ recreaticnal ; industrist
accessible soil | access o soil ¢ open spaee, {NEHF F}
{heme-grown | induding playing fields
rodice : highise including
contbuting < | epariments seoondary
10% fruitand | and fals sehools
vagetabie | (MEHF O (MEHF E)
intake; no H
poultry},
including
children's day-
Care centres,
preschools,
primary
schools,
townhouses,
vitlas (NEHF
Ay .
L Gdumal  Golumn 3 Columan 4 Column 5
Gher
Boron 6,400 5000 1-F
Cyariides 1,00¢ 2,500 -
(compiexy .
Cyarides (fee} 256 4000 . 00 1280 et

-

The Emitations of health-based solf invastigation levels are discussed in Schadule B(1) Guidetnes on the investigation
i svels for Soit and Groundwater and Schedute B{7a) Guidelines on Health-based Investigation Levels, Nafional
Environment Profection {Assessment of Site Contamination) Measure 1969 {NEPC 1295)

The provisional phytotoxicity-based investigation levels proposed in this docurnent are single number entena, Their
use has significant limitations because phytoloxicity depends on soit and species paramaiers in ways that ara not fully
undesstood. They are intended for use as a scresning guida and may be assumed to apply fo sandy toam sails of soils
of a clasely similar texture for pH 6-8.

Nationaf Environmental Heaith Forum (NEHFY is now known as anHealth.
Soil discolouration may occur at these concentrations.

Totat mercury

Odours may occur at these concentrations.

The catbor number is an ‘equivalent carhon number’ based on & method that standardises according to boiling paint.
It is a method used by some analytical laborataries to report carbion nuriibers for chemicats evaluaied on a boiling
potnt GC column,

Boran is phyloioxic st low concenirations. A provisional phytotoxicity-baged investigation levei is not yet available

el

R TR R |

o

Notes:

This table is adapted from Table 5-A in Schedule B(1}: Guidelines on lnvastigation Levels for Soil and
Groundwater {o the National Environment Protection {Assessment of Sile Confamination} Measure 1998
{NEPC 1898).

S vestigation levels (SiLs) may not he appropnate for the protection of ground water and surface water,
They also do not apply to fand being, or proposed to be, used for agricuffural purposes. (Consuit NSW
Agricufture and NSW Health for the appropriate criteria for agricultural fand.)

SiLs do not take info account all 2nvironmental concemns {for example, the potential effects on wildiife).
Where relevani, these would require further consideration.

Impacts of contaminanis on building siructures should aiso be considered.




Foy assessment of hydronarbon confamination for residential land use, refer to the Guidelines for Assessing

Service Station Sltes (EPA 1884).

. Thresheid Conceniration for Sensitive Land Use -~ Soils
- Guidslines for Assessing Service Station Site (NSW EPA 1854)
Contaminant Thyeshold Concentration {mufig

CTPH C10-Co

Benzene

Toiuene ;

mﬂsﬁamznw:m . gy —
xw__.m.mmw..amwm.».v.. e . ; o

Covdamingt i Threshold
Concantration
fuia/t i)
S [ Hetals and Belalicds e
Arsenic -~ As (I} 2345 Low reliability trigger valies (95% lavel of
protection) from Volume 2 of ANZECC
o7 ANZECC (2000} 89% protection leved due
6.1 to potential for bio-accumulation or zcute
[ texictly to particular species,
07 ANZECC (2000} 98% protection level due
ta paterstial for foxicity to particular
: e . species. e
¢ Manganese ;80 Low reliability trigger valies {derived from
] ; the motfuse figure) from Volume 2 of
e ANEECC (2000
¢ Chromium - Cr (HIAT) (2T AM4 ANZECE {2000} 95% profection levels,
: Gopper - Cu.
i Cobalt
i Lead - Pb
. Zine - 7n

Hydrocarbons :

Low reliability trigger values (85% level of
: protection} from Volurmne 2 of ANZECC
| {2000}

| Benzene
i Toluene e
 Ethylbenzene
o-xylene

cyclic Aromatic Hydrocarbons R
: 50 ANZECC {2000) 99% protection level due
to patential for bio-accumulation or acuie
. toxicity to particular species.
Anthracene .01 Low re ity trigger values from Volume
Pnenanthrene 06 20fANZECC (2000)
Fluroanthene 1 ANZECC {2000} 89% proteclion fevel due

] to potential for bic-accumulation or acule
: toxichty to particular species.

Benzo {a) pyrene ‘0.1 P

Chiorinated Alanes
Tetrachloroethene - PCE 70 " UlLow relia
1,1,2 Trichlorothene- TCE ~ © 330 | protection} from Volume 2 of ANZECC
1,1,2 Trichlorothene- 1,1,2-TCE - 330 B (2000)

106
11,1 Trichloroethane — 1,1,1- 270
JCA (111-TCE) :

1,1 Dichlorosthene iyoo
3.1 Dickioroethane | 250

1,2 Dichloroethane e 1800
1,1,2 - Trichioroethane : 1800 Moderate reliabiliy trigger values (85%

: level of protection} from Volume 2 of

! L ANZECC (20003

;370 Law reliability irigger vaives (5% levet of

: protection} from Volume 2 of ANZECC

_____ .(2000)
) Hon-Metaliic norganies

Ammonia Total ~ NH, (atpH of (910 ANZECC {2000} 95% protection levels.

B



rigger Velues (1V] for Screening larine Water Guality Data (poil.) for
mnﬁwwmw&mmﬁ.ww@mwUmw?%m&ﬂn@wmm?%mgzmmﬂﬁwmmg

Dontaminant Threshold H Suldaiine Souros
Consenieation

{ai )

: Ov&:am {Free or unianis 4

guatity of groundwater migrating off-siie,

y figures should not be used as Qm@r: giidelines they will be useful for indicating e

Trigger Yalues (TV) for Screoning Fresh Water Cuslity frata {uof ) for
Maoderately Disturbed Ecosystems %zmm&m mwmmw

Cortamingnt Flivag
ﬁ&mmmﬁ?@am
fsi 3

abtty to

Hotsls aod Melat

Arserig - f L2ANE
 Cad Em - G2
Miched — N OO
hMarnganess 1800
Mercury ~ Hg . 0.08
989.:3 n%mﬁ: TasMn
S e
Compersg iy
Lead - Ph
Ene - Zn

ANZECC (2000} 85% Dma»mﬂas ievels
{figure may nat protect kay test species
fromy chnonds Hadcity)

CAMZECE (20003 9%% protection level due

fo potential for bis-accumuiation or acuie
| toxicity o parficular species.

Low reiability trigger values (859 tevel of

protection) from Yolume 2 of ANZECC

{2006} for Cr (1)

T U ANZECC (2000} 95% protection lavels.

Benzene

Toiuene
[Ethylbenzens
rm-xylena

c-rylene

{ Wioderate reliability irigger vailes mmmg\u
¢ level of profection) from Volume 2 of
L ANZECC (2000)
Low reliability n,ﬁuma vaiues Ammm\m tevel of
| protection) from Volume 2 of ANZECC
2000y
foderate reliability trigger values Gm@\c
tevel of protection} from Volume 2 of
ANZECC (2000)

p-Xylene

. ydrocarbons

ANZECC {2000) $5% protection levet dug
1o potentiat for bio-accumuiation or acuie
toxicity o vmn_nm

Naphthalene Y]
Anthracene 0.07
Phenanthrene 06 .
Fluroanthene ) 1

i Benzo (a) pyrene 04

" of ANZECC (2000)

ANZECC (2000) 99% protection level due
to potential for bic-accumulation or acute
toxicity to paricular species,

e o ST GEROCHIOTING Pasticldes
| Aldrin - 0.001

Low relis E p:nmmw vaites from Yolume 2

HbE . 0.03
{ 0.01
Endosulfan o ¢ 0.0002

Endosulfen B

Chlordane

of ANZECT {20003

DDT
Lindane
Endostitfan
Endrin

Azinphos methyl

“Dementon-S-methyl 4
Chioropyrifos

Diazinon

>2Nmoo {2000 69% protection levet due
»a uimi_m. H« Eormnncaimaoz or acute

>2Nmoo {2000) 99% profection level due
ta _uo:wz_m_ wQ. go'mno_._ﬂ::_mw.o: or acute
_,uﬁ reliability M:w@m“ values w_.oﬂ Volume 2
| of ANZECC {2000)

T ANZECC {2000) 95% protection levels
NZECG ! brotection ievels




) =wimmmm Values .mum.,.S for .mWW.wm_wmwn Preshy Watsr Gty Dets (ugh ) for mamwmw i

Thrasholi
Concentration
o RN

| Dimeihoate Q48
Fenfrottion 162
 Malathion 0.05

Parathion B

’ Ron-Metsiis

] 800

Cyanide (Free srunionised; 7

. Nitrate OO
THO, T e 2
. Total Phosphorou SUUNS B SE——
Arnmonium {NH4A") 20

Chloine .8 e
i ‘ Phengis
Phenol 2320
2.4-dimeihyiphenol 12

U ANZECT (20000 95% protection levels,

o Ecosystems (ANZECC 2000}

Guidsiive Souree

ANZECE (2000 65% protection levels

loderate reliabiiity trigger valuss (95%
ievel of protection) from Yolume 2 of
AMZECE (2000;

| ANZECC {2000} Default frigger values for

physical and chemical stressors for slighily
disturbed ecosystems in lowland rivers of
Souitr-east Austrafia. The trigger values for
TP and TN are 25 g/l and 350 poit,
respectively, for east flowing coastai rivers
in NSW.

“ANZECC (2000) 95% protection levels|
{_ ow refiability vaiues (95% level of
protection) from Volume 2 of ANZECC

Moderate reliability frigger vailes (85%
levet of protection) from Wolume 2 of

Moderate reliability trigger values {
{evet of protection) from Volume 2 of

Low reliabifity values (G5% leveiof

_Vinyi chicride (chioroetheney 100 {2000)

1,1.1 Trichiorosthane — 1,1, 1-TCA

(111-TCE)

1,1 Dichloroethene

1,1 Dichloroethane 80

1,2 Dichloroethane | 1900

Ghioroform 370
£ 1,1,2 - Trichloroethane 6500

B ANZECC (2000}

w e Shilorinated Aromatic Hydrocarbons
1,3~ dichiorobenzene 260
. 1.4-dichiorobenzere &0
{124 -frichlorchenzene 85 ANZECC (2000)
. Hexachlorobenzene 0.06

protection) from Volume 2 of ANZECC
(2000). (QSAR derived)

Hiscelloneous Indust

ial Chemicals

Hexachiorobutadiens 0.04

: Environmental Concern Level from Volume

While the jow reliabify figures should nof be used as defauk guidelines they will be useful for indicaiing the

quafity of groundwater migrating off-site.
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Guidelines made or approved by the EPA under secfion 103 of the
Contaminated Land Management Act 1997

{as of 28 March 2007}

Guidelines made by the EPA

« Contaminated Sites: Guidelines for Assessing Service Station Sites, December 1894 -
servicestnisites. pof, 1.3Mb

=« Confaminated Sites: Guidelines for the vertical mixing of saif an former broad-aore
agricuitural land, January 1995 - vertmix odf, 149kb

« Lonfaminated Sites: Sampling Design Guidefines, September 1855

= Contaminated S#es: Guidelines for Assessing Banana Plantation Sites, October 1087 -
bananaptantsite.pdf, 586 kb

« Confaminated Sites: Guidelines for Consuffants Reporting on Canfaminated Sifes,
November 19597

« Contaminated Sites: Guidelines on Significant Risk of Harm from Confaminafed Land
and the Duty fo Report, Aprii 1999 {revised July 2003) - sroh.pdf, 164kb

« Contaminated Sites: Guidefines for Assessing Former Orchards and Market Gardens,
June 2005 - orchardgdine05195.pdf, 172 kb

« Contaminated Sites: Guidefines for the NSW Site Auditor Scheme {2nd edition},
Aprit 2006 - auditorginesDB121.pdf, 510kb

« Guidelines for the Assessment and Management of Groundwater Contamination,
March 2007 - groundwaterguidelines07 144.pdf 604 ki

Note: All references in the EPA's caniaminated siles guidelines to the Australian Water
Quality Guidefines for Fresh and Marine Waters (ANZECC, November 1992) are replaced as
of 6 September 2001 by references fo the Austiralian and New Zealand Guidelines for Fresh
and Marine Water Quality {ANZECC and ARMCANZ, Qclaober 2000), subjest to the same
terms.

Guidelines approved by the EPA
ANZECC publications

« Australian and New Zealand Guidelines for the Assessment and Management of
Contaminated Sites, pubished by Australian and New Zealand Environment and
Conservation Council (ANZECC) and the Nationai Health and Medical Research
Councit (NHMRC}, January 1992

« Australian and New Zealand Guideiines for Fresh and Manne Wafer Quality, Austraian
and New Zealand Environment and Censervation Council and Agriculture and
Resource Management Councit of Australia and New Zealand, Paper No 4, October
2000

EnHeeith publivetions formerly National Envirsnmenial Mesith Forum monographs}

= Composie Sampling, by Lock, W H, National Environmental Health Forum
onographs, Soit Seres Mo 3, 1885, SA Heaslh Coammission, Adefaids

» Environmenial Health Risk Assessment: Guidelines for assessing human heakh risks
from environmenta! hazards, Depanment of Health and Ageing and Enttealih Cou
Commanweaith of Austraiia, June 2002

Mattonal Environment Pretection Council publications
= Mational Environmant Protaction {Assessment of Site Cortamination) Measure 1589

The Measure cansists of a palicy framework for the assessment of site contamination,
Sohedule A (Recommended General Process for the Assessment of Site Contamination}
and Schedule B (Guidelines). Schedule B guidelines include:

B{1} Guiretine an investigation Levels for Soil and Groundwater

B{2} Guidetine on Data Coilection, Sample Design and Repaorting

B{3) Guideline on Laboratory Analysis of Potentially Contaminated Soils

B{4) Guirefine on Health Risk Assessmeni Methedology

B{5) Guideline on Ecclogical Risk Assessment

B{6) Guideiine on Risk Based Assessment of Groundwater Contamination

B{7a) Guideline or Health-Based investigation Levels

B{7b) Guidetine on Exposure Scenarios and Exposure Settings

B{B) Guidefne on Community Consufiation and Risk Communication

B(9) Guideiine on Protection of Heaith and the Envirenment During the Assessment of Site
Contamination

B(10) Guideline on Competencies & Accepiance of Environmental Auditors and Retated
Professionals

Other documents

+ Guidelines for the Assessmen? and Clean Up of Cattie Tick Dip Sites for Residential
Purposes, NSW Agricuiiure and CMPS&F Environmental, February 1996

=  Australian Drinking Water Guidelines, NHMRC & Natural Resource Management
Ministeriai Council of Austrafia and Mew Zealand, 2004
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26 September 2007 Gy Rt ASI20B1T

Fitewalter & Associates
At Niek Reissis

633 Harris St

Ultimo NSW 2007

Dear Nick

Re:  Thornton Park, Morth Penvith
Review of Remediation and Yalidatien of ilegally Dumped Stockpiles

. INTRODUCTION

As an EPA acoredited contaminated sites Auditor, [ have previously complefed a Site Audit
Report {SARY and Site Audit Statement {SAS) in relation to part of the Defence Site known as
‘Thaornton Park. The site aadit report, which covered the part of Thornton Park adjoining
Castlercagh Road, was titfed:

“Summary Site Audil Report, Thorston Park “Lot 117 for Department of Defence Sydney
property Disposal Unit™, dated 5 July 2000, by Dames & Moore Pty Lid and included SAS
GN-5.13.

‘The site audit statement certified that the site was suitable for a range of' land uses inchading
residential use with accessible snil. The site has not yet been develnped. Subsequent to
preparation of that report, potertially contaminated soil was Hlegally dumped at the si
stockpiles. These stockpifes have been the suhject of assessment and remediation.

In preparing this letter T have reviewed the fbilowing document:

« “Thomton Park Castlereaph Road, Penrith (NSW), Characterisation Report”, dated
Deecember 2005 by GHID Py Lid.

« “Naorth Penrith { Thomion Park) Stockpite Report”, dated 10 May 2006 by GHD Pty Ltd.
v “Naorth Penrith {Thornton Park) Stockpile Report™, dated 31 May 2006 by GHID Pry Lid.

= “Report for Tharnton Park, North Penrith, Remediation and Validation — Megally Dumped
Stockpiles™, draft dated Aupust 2007 by GHD.

= “Report for Thornton Park, North Penrith, Rerediation and Validation - [liegally Dumped
Stockpiles”, dated September 2007 by GHD,

{ conducted sife visits fo inspect the stockpiles on 16 March 2006 and during the remediation
on 27 July 2607, | also discussed validation plans and remediation processes with GHD
{consultant), Fitzwalter (project managers) and Enviropacific {remediation contractor).

Level . 58 Miler 51, PO Box 550, Narih Syanay, NEW 2080 Tek +61 28954 8100 Fax +61 2 854 B150
ERVIRON Austratia Py Lid (ACN 095 437 442; AN 43 095 457 442)

Dhafenee
Frton fark,

The abjective of this review leter is te provide an independent verification of the conelasions

of the G validation repont

2. BACKGROLUMD

vy are preserifed i the referenced
rer used for Defence pw s H

site andif report. Of relevance 0 this review g
is underlain by alfuvial clay deposits.

At an unknown tme, approsirhately 200 pites of soit were Hegally dumped on the site. GHD
identified two distinet types of soil. They were

«  Orange clays, which contained some demodition waste including fibeo sheet pleces but no
other obvious contamination

«  Grey sandy material, which contained poientially confaminated ash and slag as weil as
building rubbie and other anthropogenic matevial.

GHID conducted sampling and chemical analysis of the stockpiles. Following this, the grey
sofls were disposed offsite, while a procedure was developed for remediation of the orange
clay by removal of ashestos-containing material. That remediation has been conducted and the
snils have been retained on the site in a large stockpile. A site layout showing the locations of
the various stockpiles i5 attached.

3. EVALUATION OF QUALITY ASSURANCE AND QUALITY CONTROL

| have assessed the overall quality of the data by review of the mformation presented in the
referenced reports, supplemented by fiebd observations. The assessment applies to inftia!
characterisation of the stockpiles, and validation following remediation.

My assessment foilows i Tables 0.1 and 6.2,

Table 6.1 — GA/GC ~ Sampling and Anzlysis Methodology Assessment

Sampling and Analysis Plan Aunditor Comments
and Sampling Methodology

Sampling Patterns and Locations | Samples were obtained from a nuniber of stockpiles.
Approximately 10% of the stockpiles were sampled. GHED do not
discuss how they were selected,

Validation samples were collected ou a systematic grid patiern,

Sampling Density Stockpiled soils were sampled at a vate of approximately 1 per

10,

Validation was mainly by visual assessment, with one butk sample
abrained per approximately 30m’. One sample was obtained for
laboratory ashestos analysis from cach bulk sample.

L. stockpite S

v Theson Park Ponsii




Sampling and Analysis Plan
and Sampling Methodetogy

Audditor Comments

Sample dogths

amnpics were obtained from the full depth of'the
remedistion pad.

Sample Collection bethod

Stockpile and validation samples were coffecied by shovel.

ation Procederes

{Jecontam

Thecontamination was not discussed Ty (3HIY for sigokpite
sarnpiing, but cross contamination is not & coritical issue in this
case. Validaion samples were obiained with a washed shovel and
new disposable gloves.

Samnple handiing and containers

Chemical gnalysis samplos were pleced into laboratory supphed
Jjars and transferred in chilled eski

Samples for asbestos walidation analysis wers collected by gloved
hand from the bulk samples and placed i glass jars,

Chatn of Castody

Chain of custody forms were provided.

Detailed deseripiion of ficld
screening proatocois

Visual fickl screening was undertaken,

Sampling Logs

No individual sample descriptions were provided,

Table 6.2~ QA/QC ~

Field and Lab Quality Assurance and Quality Controt

Field and Lab QAQC

Auditor Comments

Field quality controf samples

For stockpile chavacterisation, 10% intra-laboratory replicate
samples were analysed for the full range of analyies..

For ashesios valuation sanples, approximgicly 10% replicates
were collected both for visual assessment of bulk samples and for
laboratory analysis.

Field quality controf results

RPDs for most chemical analyses were fess thars 0% There were
scveral discrepancics but with analyte concentrafions near the
POLs, so are not constdered sypmificant.

Fhere were no detections of asbestos above LOR in replicate
samples,

ATA registered laboratory and
NATA codorsed methods

Envirolab Services Pty Lid conducted aff laboratory anajyses
including ashestos. Al sertificates are NATA stamped, and no
certificates are endorsed as ot covered by NATA. There was no
cireck iaboratory.

Analytical methods

Envirelab provides a methodology summary. Astestos was by
quahitative identification using Polarised Light Microscopy and
Dispersion Staining Technigues.

Holding times

Data provided indicates ali sumples were anafysed within holding
fimes,

Practical Quantiation Lim

(FQLs)

The ashestos limit of reporting for sofls was not discussed, GHI
diseuss the uncerainties associated with polatised fight
microscapy detection of asbestos within clay. The Andisor notes

that the laboratory inspecied a subsample of 30-40g of s0il,

R

snsid. snckpite: SopdiTadoc TNVHEON

¢
f
f
.
¢
f
v
f
i
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Tleiznion

rarninn Park, Mok

Fiebd and Lab a0 Aunditor Comments

Labaratory aualiy controt Envirelsb presenis organic sumregate samples in result ceriificates
samnpies wnd provides & separate quabity control ropors with resudes for
blanks, duplivates and spikes. Mo information is provided on any
ashesios quality control,

[aberatory guality contral o Isborgiory rosults were qualified.

segulis

Drata Quality Oljectives and Gy did not present DOUs, They presented the resulis of GC
Draty Fyalgution (completeness, | anabyses, For stochpre anafyses und validation tesiing they
comparability, conciuded that data aze precise and repeatabie.
Tepresenlaiiveness, Precision,

ACCULACYY

in considering the data as 2 whole it 15 concluded that the data are hikely 10 be relfable and are
usgable for the purpose of this review, 11 would have been preferable for deseriptions of
stockpiles and samples to be presented 1o demonstrate that samples were representative. |
consider thaf the resufts {Section 5) are sufficiently consistent io conclude that the data are
represenfative, With respect fo asbestos, | note that a field or lsboratory “non deteet” does not
necessarity mean that there {s zero ashestos present.

4, PROPOSED ENVIRONMENTAL QUALITY CRITERIA

As the ilegaily dumped stockpiles are proposed for reuse, possibly on residential sites, results
were assessed against Investigation Levels for Urban Redevelopraent Sites in NSW (S1L.
Column | — ‘residentiai with pardens and accessible soils’ and the Column 5 *provisional
phytotexicity”) in DEC Guidelines for the NSW Site Auditor Scheme (2006). EPA {19943
Cuidelines for Assessing Service Stafion Sites have also been referred to for assessing TPH
and BTEX results.

There are no national or EPA approved guidelines for asbestos in sofl relating to buman
health, IYEC (2006) state that Auditors must exercise their professional judgement when
assessing whether a site is suitable for a specific use. The DEC states that the position of the
Health Department is that there should be no asbestos inr surface soil. ~“Management of
ashestos i1 the non-veeupational environmen™{entlealth 2003) hag also been veferred to. This
inciudes referonce to Iinmay and Neville {1993) “dpproaches to the Assessment dnd
Managemeni af Ashestos Contamingied Soil " which proposes that a site can be considered to
be uncontaminated if it has less than 0.001% w/w ashestos.

5. EVALUATION OF SOIL ANALYTICAL RESULTS
This section semmarises the results of analysis of the orange clay stockpiles. The grey
stockpiles were found to contain clevated concentrations of metals, petrolewm hydrocarbons
and polyeychc aromatic hydrocarbons, and were removed from site. The chemical results are
therefore nof considered further in this review, The orange clays were proposed for
renediation by removal of asbesios and reuse.

Analytical results are summarized in Table 5.1, There were 26 analyses for all of the analytes
tisted, plus 3 replicate samples.
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Table 8.1 - Evaluaton of Soil Anatytical Resehs - § ry Tabie imgfig).
Anasbyte Bretections Tl axintum u> EPA w = Bk = BEE
£r494y Colmn ¥ olume 5
(IR 2606} | (DEC 1006

Asbestos ] -

Areie 149 58 - [l i
Cadmivm i 1z - 4] &
Totsl Chromium 26 13 - 3 &
Copper 26 26 L & 4]
Load 26 280 - 4 4]
Nickel 26 12 - G 0
Zine 26 1500 - 4] 2
Mercury {inorpanic) il B - ] 0
Tetal Cyanide [ - - 0 -
PCBs & - - ¢ -
QrP i [ ] - - -
Ieldsin 1 0.3 - 1] -
TPH {C-Co) 26 - 0 - -
TP C 36 26 - 0 - -
BTEX 20 - il - -
Total PAHs i 4 - t] -
Benzo(a)Pyrenc H 0.4 - i} -

- Ner criteria availabfosused o nor applicable

Four of the 26 saniples had elevated concenirations of contaminanis in comparison to what
would be expected from virgin soil, Two samples confained elevated zine, one of which also
had an elevated lead concentration. Twao samples had low level detections of organic
compounds, one of PAHS i which a number of the heavier end compounds including
henza{a} pyrene were detected, and one for OCPs i which dieldrin was the only compound
detected. Sample logs were not provided, Al of the contaminants detected at clevated
concentrations could be expected to be associated with demolition waste.

The asbestos Iaboratory analyscs were of soils without visible fibre pieces of suspected
hestos-containing maferial,

‘The density of anafysis was not high, hut the resulis are consistent and in my opinion indicate
that no forther analyses were required fo sharacterise the chemical status of the orange soils.

Remediation was required because of the visible fibro pieces found with the demolition waste
in the soil stockpiles. Of the fwo zine concentrations exceeding the S1L Column 5 provistonal
phytotoxicity-based investigation fevel of 200myy/kg, one only slightly exceeded (220mp/kp}

Admin & Communicatiosid, stusdiiles_ SeeiT.ine TVIRON
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5. REMEDIATION COMDUCTED

g4, (iffsite disposal

GHIY classifled the stockpiles of grey sands as “solid waste containing ast :
material was disposed to Veolin Bnvironmental Seevices, Disposal dockets were provided.

6.2. Asbesfos removal

Stockpiles were removed from their original locations and spread out in another area (see
agtachment). Suspected asbestos-containing material was removed by making and visual
assessment withim 10m x 10m prids, A total of 85 Lots, each approximately 10m x T0mix
0.3m, were inspected. ‘This corresponds wetl with the inftial estimated volume of 2600 v,
The process is summarized in Table 6.1

Table 6.1 - Asbestos removal and Vaiidation

Process Step Summiary of Results

[nitial rake and pick Asbestos picees found in majotity (S0/85) of the Lats.
Lip ta 17 pieces found per Lot

GHI} visual inspeetion 10 Lofs failed the visual inspection, most of which had
only I or 2 picees.

Second rake and pick afier turning with Further asbestos found, most only a few picces but one
excavator. Lot had 75 pieces found.

GHI? second visual inspection No pieces found.

20kg bulk sanspie taken from each grid, No ashestes picces Tound

spread on plastic and isspected for asbestos.

30-40g samples inspected microscopicaliy by | Respirable fibres not derected.
anafytical labomtory.

The collected asbestos pieces were disposed to & Sita landfill. A disposal docket was provided.

In 1y opinton, the removal process was conducted in a systematic wmanner, and the process
and results as docamented in the GHD validation report provide a high degree of confidence
that the vast majonty of the ashestos was removed from the stockpiles. The amount of
asbestos remaining would almost certainty be wel Tess than (L001%,
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5.3, S#e inspection

T underiool o site inspection on 27 July 2007, At { e first batch remedintion had
hees complated and soit had been stockpiled. The second bateh remediation was iy process,
| noted:

«  (irds were

arked cut and raking and picking was being undertaken systematicatly

16 501

are clays with clods, wiich make raking to the full depth diffiak

= The stockpile of remediated batch 1 material contained some brick, picees of wood wnd
plastic

+ Some pizees of fibro were noted in the seraped area where the stockpiles were originally
located. { The validation repart notes that these were Iater removed).

My observatfons were consistent with the information presenfed in the vabidation report.

ASSESSMENT OF RISK

GHD discuss uncertainties. 1 s uniikely that there has been 100% remaoval of asbestos picces,
bt the procedures conducted and validation results achieved provide a high depree of
confidence that any pieces remaining would not pose an appreciable risk to human heaith.
"This i3 particularly a8 no respimable fibres were detected in any of the microscoepsc analyse
While heaith risk is considered negligible, there could be a nepative pereeption if a piece of
fibro is found.

The chentical characlerization did not swmple all of the stockpiles, and there is a risk that
some stockpiles contained muarerial not represented by the analytical results. Based on the
consisteney of results and GHIDPs visual inspection, including subsequent inspection during
ashestos remaoval, this risk is considered to be low.

While ashestos bas been removed, the soil remaining contains some anthropogenic materal
such as brick and plastic. This may have a negative sesthetic impact.

CONCLUSIONS AND RECOMMENDATIONS

Rased on the processes conducted and validation vesults achieved, { consider that the itlegalty
durnped stockpiles have been satisthctorily remediated and validated, GHIY conclude that the
orange maierial thal remaing on site is “suitable (from a confamnination perspeetive} for
beneficial re-use, on sither a residensial or commercial developrient site”™. | agree with this
conchusion.

While the remediaied soil is suifable for residential use, T recommend that 7 ssed on a
residential site that it not be used in the surface layer. This is because the presence of some

anthropogenic material, and the possible finding of a fihro piece, could have a negative
perception o smodional impact.

ENVIRIRN

2. LIMITATIONS

This review was conducied on the bohalf of Department of Defence consistont with the
purpose contemplated in Section 471 KYHa) of the CLM Act, as a folow up fo a previoss
sudit in eelation to site sutability, This summary report may not be suitable for other uses,
The Consubtant, (GHD, included Hmitations in their reports. This review must alse be subject
i those limitations, | have prepared this document in god faith, but am unable W provide
certification cutside of arcas over which | had some comtrof or am reasonably able @ check.

{ higve relizd on the documenns referenced in Seclion 1 of this letler report in preparing his
opinion. 1f'] am unable to rely on any of those documents, the conclusions of the review could
change.

‘Fhis review letter does not present sl dara which cowdd be of interest to all readers of this
report. Readers are referred to the referenced teports for farther data. Users of this document
shoutd satisfy themsclves concerning s application fo, and where necessary seck expent
advice in respect to, fheir situation.

My comments and conclusions provided in this document regarding the suitability of the site

and the stockpiled soiis are implicitly limited to 8 consideration of contamination related
issues as defined under the NSW Contaminated Land Management Act 1997

Yours faithiily,
ENVIRON Australia Pty Lid

\Aw):rci. W %ﬁﬁ

Graeme Nyland
EPA Accredited Site Auditor 9808
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Report

Summary Site Audit Report,
Castlereagh Site, Thornton Park

Prepared for
Department of Defence
Level 8, Defence Plaza

307 Pitt Street

Sydney NSW 2000

2 February 2001

URS

URS Australia Pty Lid
ACH 000-691-650
Leve] 3, 116 Miller Street
North Sydney NSW 2060, Australia
Tel: +61 £2) 8925 5500 Fax: +61 (2) 8925 5555

w

Dames & Moore
Woodward Clyde

2 February 2001
Project No. 12343-050-371

Department of Defence
Levcl §, Defence Plaza
307 Pitt Strees

Sydney NSW 2000

Attention:  Mr Matthew Beggs

Dear Matthew

Summary Site Audit Report
Castlercagh Site

Subject:

I have pleasure in submitting the revised summary site audit report for the section of
Thomton Park, formetly the North Penrith Army Stores, known as the Castlereagh Site.
A report and accompanying Site Audit Statement dated 5 July 2000 for this same sile
were previously issued titled “Summary Site Audit Report, Thernton Park, “Lot 11", The
Stateinent was numbered GN-5-B. The report and staterent have been revised only to
change the site descriptive name and to incorperate a new DP number for part of the site.
Details of site ownership and proposed landuse have also been revised to reflect changes
since the previous report. It should bo noted that there have been some changes jn
applicahle Environmental Quality Criteria and in regulatory guidelines (Sections 7 and 12
of the Summary Site Audit Report) related to the endorsement of the National
Environment Protection Measure on the Assessinent of Site Contamination by NSW EPA
in August 2000. These changes do not affect the conclusions of the report.

This andit is a non-statutory audit under the NSW Contaminated Land Management Aot
1997. A copy of Site Audit Statement GN-22 follows the Table of Contents.

Piease call me if you have any questions.

Yours faithfully
URS AUSTRALIA PTY LTD
(incorporating Dames & Moore and Woodward Clyde}

S oanms <<w o

Graeme Nyland
NSW Site Auditor 9808
Contaminated Land

fece: My Peter Righy, Fitnwalier & Associates Pty Lid

URS Awslmlia Ply Lid (ACN D00 581 630}
Cames & Moors Pty Ltd (ACN 003 293 695)
Level 3, 118 Miter Strost

North Sydney NSW Ausiraka 2060

Ted +51 2 8325 5500

Fax +51 2 8925 5555
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SITE AUPIT STATEMENT FORRM
Form 2, Schedule 1, Contaminated Land
Management Regulation 1998

NSW Environment Protection Authorily

Site Audit Staternent

Site Audit Statement No.: GN-22

Site Audifor (accredited under NSW Contarninated {and Managermeni Act 1897);

Name: Groeme Nyland Company: URS Aust. Pty Lud
Address: L3, 116 Milter Street, North Sydney, 2060
Phone:  (02) 8925 5580 Fax; (02) 8925 5555

Site Detajls:

Address: Castlereagh Road, North Pearith

Lot and DP Number: Lor 11 in DPB62420 plus Lots { to 4 in DP1017480

Local Government Area:  FPenrith

Site audit requested by:

MName: B, Blackley Company: Dept. af Defence
Address: Defence Ploza, Pitt Street Sydney

Phone:  (02) 99557772 Fax: (02) 9955 7324

Name of confact person (if different from above): Matthew Beggs

Consultancyfies! who conducted the site investigation (s} and / or remediation:

Egis Consulting Australia Pty Limited (formerly CMPS & F Environmental)

Title(s} of reporf(s) reviewed:

»  Geotechnical Study, Conamination Assessment & Remediation Strategy North CAIPS&F Nov-97
Penrith Army Stores Depot. Technical Work Plan

«  Draft Geotechnical Study, Assessment & Remediation Strategy, Phase 1, Site CMPS&F Dee-87
History, Prefiminary Sampling and Work Plan

«  Contominotion Assessment & Remediarion Strategy - Phose I, Site History, CMPS&EF May-98
Preliminary Sanpling and Work Plan

s Drajt North Penrith Army Stores Depat Report on Validotion of NPASD - Lot 1] CMPS&EF May-28

v Qeotechnical Study, Contamingrion EGIS Sep-28
Asvessment & Remediation Strategy - Phase 2
Contamination Assessmenz~ Yolume 2

Appendices
¢  Remedial Action Plon — North Penrith Army Stores Depot ECGIS Sep-58
s Draft Report on Validation of NPASD - Lot 11 EGIS Apr-99
e Ceotechnical Study, Contamination Assessment & Remediation Sirategy ~ Phase 2 EGIS Jun-98
Contamination Assessment — Droft Revision 8
«  Report on Validotion of NPASD = Lot 11 EGIS 98 S
D ,m:h_u__.nss:mc‘_ Validation Work — North Penrith (Lot 11) LEGIS 20 June-00

Gither information reviewed:

Summary Site Audit Report titie: Date; 2 February 2001

Summary Site Audit Report, Castlereagh Site, Thornion Park

! have completed a site audit (as defined In the Contaminated Land Management Act 1997) and
reviewed the reports and information referred to above with due regard to laws and guidelines.
t certify that the site (tick all appropriate hoxes)

{a) s suitahie for the following use(s):

residential with accessible soil, including garden {minimal home-grown produce
contributing less than 10% frult and vegetable intake), excluding poultry;
residentiai with minimat opportunity for sell access, including units;

daycare centre, preschool, primary school;

secondary schoof;

park, recreational open space, playing field;

commercialfindustrial use;

REERR H[E

O—other{ploase spesifyl
subject to
¥ eonditlon{s} (please spacify):

«  Any use of groundwater will require an assessment of the suitability af the groundwaler.

O comments):

| am accredited by the NSW Environment Protection Authority under the Contaminated Land
Management Act 1997 as a Site Auditor {Accreditation Number: 9808)

| certify that:

(a) | have personally examined and am famitlar with the information contained in this
statement, Including the reports and infarmation referred to In this statement, and

{b} this statement Is to the best of my knowledge true, accurate and completa, and

{c} onthe basis of my inquiries made io those individuals immediately responsibie for
making the reports, and cbtaining the information, refarred to in this statement, those
reports and that information are, to the best of my knowledge true, accurate and
camplete.

| am aware that there are penalties for wilfully submitting false, inaccurate or incomplete
information.
% anch

Signed: Date: » AlTlg O




AHD
ALS
Amdel
ANZECC
AST
BaP
BTEX
CHC
CN

CT

DP

EPA

ha

LOR
MAH
Mercury
Metals

meg/ke
mg/L
pg/l
NATA
NC
ND
ng/L
NEHF
NETM
NHMRC
n
OCPs
OHE&S
CPPs
PAHs
PCBs
PID
PQL
pH
QAQC
RFD
30,
SVOCs
TOM
TPHs
UCL
UST
VCH
VOCs
<

List of Abbreviations

Auvstraiian Height Datum

Australian Laboratory Services

Amdel Laboratories

Australian and New Zealand Environment and Conservation Coungil
Above ground Storage Tank

Benzo(a)pyrene

Benzene, Toluenc, Ettylbenzene & Xylenes (Monoaromatic Hydrocarbons)
Chilorinated Hydrocarbons {see also VCH)

Cynnide (tolal or frec)

Certificate of Title

Depasited Plan

Environment Protection Authority (NSW)

Hectare

Limit of Reporting

Monocyclic Aromatic Hydrecarbons

Inorganic mercury unless noted otherwise

As: Arsenic, Cd: Cadmium, Cr: Chromium, Cu: Copper, Fe: Iron, Mi: Nickel, Pb:
Lead, Zn: Zinc, Hg: Mercury

Milligrams per Kilogram

Milligrams per Litre

Micrograms per Litre

National Association of Testing Authonties

Not Calculated

Not Detected

Nanograms per Litre

National Envirenmental Health Forum

National Environment Protection Measure

National Health and Medical Research Council

Number of Samples

Organochiorine Pestieides

Occupational Health & Safety

Organophosphorus Pesticides

Palycyclic Aromatic Hydrocarbons

Polychlorinatcd Biphenyls

Photoionisation Detector

Practica} Quantitefion Limit

a measure of acidity, hydrogen ion activity

Quality Assurance/Quality Control

Relative Percent Difference

Sulphatc

Semi Volatile Organic Compounds

Total Organic Matter

Tota! Petroleum Hydrocarbons

Upper Conlidence Limit

Underground Storage Tank

Volatile Chiorinated Compounds (see also CHC)

Votlatile Organic Compounds

Less than (laboratory PQL)

On tables is "not calculated", "no criteria” or " not applicable”
Note that analyie lists of the individual analytes included within each of the groups ef
analytes in the laboratory program are included in the Appendiz,
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Introduction

SECTIOM ¥

A site contamination audit has becn conducted on part of Thornton Park, formerly the North Penrith

Army Stores site, known as the “Castlereagh Site”, The audit of the Castlereagh Site is being compleied
in advance of the remainder of the Thomton Park site because it may be refeased for development belore
the rest of the site. This sile was formerly referred to as "Lot 117,

The audit was conducted for the purpose of determining the nature and extent of any contamination of the
land, the nature and extent of the investigation or remediation, and what investigation or remediation
remains necessary before the land is suitable for the specified use, ie Section 47 {1)(b) (i}(ii) and (51} of
the Contaminated Land Management Act 1997, The ebjcctive of the Depariment of Defence, the site
owner, is to obtain a Site Audit Statement cerlifying that the site is suitable for residentia use, The andit

is non-statutory at this time.

1 was engaged in November 1977 to conduct an audit of the North Penrith Army Stores site of which the
Castlereagh Site is part. The Consultant for this work was Egis Consulting Australia (EGIS), formerly

CMPS&F Environmental.

1 have conducted discussions with the Consultant and undertaken site visits during the project, and have
reviewed the following documents, some of which relate to the entire North Penrith Army Stores site or
to parts of the site which are not within the Castlereagh Site. Note that Lot 117 is most of the

Castlercagh Site.

TITLE AUTHOR DAYE
Preiiminary Contamination Assessment DJ Douglas & Partnars Dec-g2
Report on Contamination Assessment DJ Douglas & Partners Mar-93
Planning Report — Pentith Planning Workshop Jun-83
Report on Stage 2 Contaminabion Assessment DJ Douglas & Parlners Dec-93
Review of Contamination Assessrmient — Dames & Moora Sep-94
Narth Pearith Army Stores Dapet
Environmentat Audit ~ North Penrith Army Dames & Moore Aug-97
Stores Depet ~ Coreon Avenue Penrith
Geotechnical Study, Contamination CMPS&F Nov-97
Assessmant & Remediation Strategy North Fenrith Army
Stares Depot. Technical Waork Plan
Draft Geotechnical Study, Assessment & Remediation CMPS&F Dec-97
Strategy, Phase 1, Site History, Prefiminary $ampling and
Work Plan
Contamination Assessment & Remadiation Stralegy - Phase CMPS&F May-98
1, Site Mistory, Praliminary Sampling and Work Plan
Draft North Penrith Army Stores Depot Repart on Validation of CMPS&F May-98
NPASD - Lot 11
Report on Battary Siere Demoiition, Ssparator Pit Excavation CMPS&F Jul-98
& Associate Soil Validation
Report on Underground Storage Tank and Abovaground CMPS&F Jul.G8
Storage Tank Decommissioning & Assaciated Soil Validation
Sampling
Draft Remedigtion Action Flan for CMPSA&F Sep-28

North Pensith Ammy Stores Depot
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1-1

URS




fmtroduction SECTIDN 1

TILE AUTHOR DATE

Drafl Contamination Assessment - Phase 2 EGIS Dac-88

North Penrith Army Slores Depat — Volume 1

Geotechnica Study, Gontamination EGIS Sep-g8

Assessment & Remediation Strategy — Phase 2

Contamination Assessment — Volume 2 Appendices

Remedial Action Pian — Narth Penrith Army EGIS Sep-98

Siores Depot . .

Draft Report on Validation of NPASD — Lot 11 EGIS Apr-89

Draft Norlh Penrith Army Stores Hazardous Matedials EGIS May-99

Audit Report

Gaotechnical Study, Conlamination Assessment & EGIS Jun-g9

Remeadiation Strategy — Phase 2 Contamination Assessmant -

Draft Revision 8

Repoit on Validation of NPASD Lot 11 EGIiS Jul-98

Technical Specification for Site Remediation EGIS Aug-98

North Penrith Army Stores Depot (NPASD)

Thorriton Park, Penrith, Validation Reporl for ORTA EGIS Apr-00

Occupation area

Supplementary Validatian Work -- Merth Pendth (Lot 11) EGIS Jun-00
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Eite Details SECTION 2

2.9 Location

The general location of Thormton Park is shown on Atéachment I as Main NPSAD and Lot 11, Thormton
Park occupies approximaiely 38 hectares within the area between Casticreagh Road, Coreen Avenue,
Mountain View Crescent and The Western Railway Lire. The Castlercagh Site consists of Lot 11 and a -
small extension to the south znd occupies approximately 7.6 ha fronting Castlereagh Road.

The site location is described ns: Castlereagh Road, North Penrith 2750, Lot 1} in DP862420 and Lots
1-4 in DP1017480 (Penrith Ciry Council) (Attachment 2).

Lots 1 and 4 in DP1037480 are currently in the ownership of Pacific Power. Lots 2 and 3 in DF1017480
are currently in the ownership of Integral Energy. Defence is cutrently in the process of acquiring this

land.

2.2 Zoning

1t is understood that the site is eurrently zoned as “General Industey 4(a)”. The Auditor has not viewed
any zoning docwmentation.

2.3 Adjacent Uses

The site is the western part of the former army stores aren. The area surrounding Thomton Park is mmixed
eommercial and residential, with the western end industrial or open ground.

2.4  Site Condition

The Castiereagh Site is an open grassed ficld with a few wrees. It is crossed by a drainage channel which

is unlincd and contains reeds. The north west comer contains some bare ground in the forner RTA area
(see Section 3}.

Lot 11 in DP862420 is separated from the Integral Energy/Pacific Power land by a bitumen road. The
Integral Energy Parcel (to be acquired) is also grassed and unused,

2.5 Proposed Development

An indusitial subdivision/development is proposed for the subject site,
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Site History SECTION 3 Potentizl Contaminants of Concem BECTION 4

The site history has been investigated by Egis vsing aerial photographs from 1947 and interviews with Based on the site history, the Auditor concludes that the potential contaminants of concern are:

Defence and RTA personnel.
»  residues of persistent pesticides or herbicides assoeiated with agricultural use;

Historical activities on the site relevant to the Site Audit are:
= residues of heavy metzals, especially copper, lead, zine, arsenic, cadmium and mercury;

« the site has never been used for Defence purposes;
o petroleurn hydrocarbons in the RTA compound;

= the north western coney of the site was used as an RTA compound between 1993 and 1598, It
inciuded a house (brick or fibra) which was previously used for residential purposes, The RTA used
the compound for storage of road construction materials. The housc has been demolished and surface

+  polycyclic aromatic hydrocarbons within the RTA area if tars ot bitumens were stored; and

W hydrocarbong associated with maintenance of vehicies or pre-coating of road agEregates.
soils in the compound scraped and removed; = hydroca P E BETCE:

¢ the rcmainder of the site was used for agricultural purposes, possibly an orchard, or unused;
¢ the Integral Energy land is undeveloped grassland; and

»  dumping of soil from an unknown source occurred on Lot 11 in DP862420 since the RTA vacated.
The Auditor noted on a site visit on 24 November 2000 that the stockpile has been removed from site.

The Auditor concludes that the site history as documented is suffieiently thorough for the purposes of this
audit, and is in accordance with the Auditor’s observations.
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Stratigraphy and Hydrogeology BECTION 5

Investigations on the site extended to a depth of 1.0 m and encountered silt with some clay. These sotis
are parl of the alluvial deposits of the Nepean River.

The Penrith 100,000 Geological Series Sheet and investigations on the adjoining Delence property
indicates that these fine aliuvial deposits are underlain at a depth of 3-6 m by water bearing gravels.
These are underlain by Wianamatta Group shales.

Groundwater on the adjoining section of Thomton Park is present within the altuvial deposits at depths of
approximately 5-8m below ground. Flow direction is expected to be in a generally north westerly
direction. The Consultant identified 5 registered bores within a 1.5 ki rad{us of Thornton Park.
Groundwater within the alluvials is described as being “suitable for stock, domestic and some irrigation
purposes.”

SAPROJECTSHZMTD50_DFOALDIT_REPORTIROIZ CASTLEREAGH DOGZ-FEB-01

2 URS

Evatuation of Guality Assurance and SECTION 6

Cuality Control Plan

The investigations relevant to this audit have been conducted over a momber of years and are reported in a
number of reports. Most of the investigations had separate QA/QC plans, which were generally adequate
and in aceordance with EPA puidelines at the time. The plans and associated quality control samples
considered the larger Thomion Park investigation site as one area. The Auditors evaluation of the
implementation of the plaos foliows,

e Egis has conducted their investigations in acccrdance with their standard Ficld Operating Procedures
for Environmental Investigations. Tliz auditor has not supervised the field investigations, but based
on the reported procedures the investigation methods were appropriate.

© The sampling density has been apprapriate to allow cenclusions to be made a5 to the suitability of the

land for the intended purpose.

@ The analytical laboratories which conducted the analysis are certified by NATA to perform the
analyses conducted for data reported in the Validation Report. The laboratory analysed method
blanks with results ali below PQL; spike recovery percentages were generally within the laboratory
control lirnils, and intemal laboratory split duplicate RPDs were generally within acceptable ranges.

o Blind duplicates were analysed at a rate of approximately 10%. In general, the repeatability was
acpeptable with RPD values falling within acceptable ranges. In some cases, RPDs were outside the
generally acceptable range where the analyte concenirations were near the detection limits, As there
is a very large amount of data for this project within acceptable results, the Consultant concluded that
the overail repeatability of the laboratory testing procedures is acceptzble. The Auditor agrees.

«  Chain of custedy forms were signed and dated as received by the laboratory, and data on the
laboratory certificates indicates that samples were analysed within the holding times listed in
Reference 3.

o 'The Consultznt’s reports generally include a commentary on the results of quality control testing.
& Laboratory test cerlificates are NATA stamped.

o No interlaboratery duplicates were analysed. The Auditor considers that, given the farge number of
separate batches analysed over a long period of time in the Thornton Park investigations and the
compatibitity of the results, this deficiency does not compromise the usability of the data.

The Auditor concludes that the data presented by the Consultant are suitzbie for the purposes of this audit.
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Environmental Quality Griteria SECTION 7

The Consultant has assessed the investipation results against the criteria listed below,

Soil Assessment Crifteria

Parameter Environmental Health Rased Soil
Investigation Threshold Investigation Threshold {Residentialj
{ma/ka)™ {mgrkg)™

Antirngny 20 -
Arsenlc 20 100
Cadmium 3 20
Chromiuns 1) 4p0®™ 12%
Copper B 100% 1000
tead s0a®! 300
Mercury {inorganic} 1 15
Nicket 60 600
Zine 200 7000
Cyanide - 500
TPH Ce-Ca 558 85@

CioCas 1000 1000
Benzene 3 -
Toluene 1.4 -
Ethy! Benzene 3.1 R
Xylene 1410
Pheno! - 8500
PAHSs (tolal) 20 20
Benzo(a) pyrene 1 1
PCBs, total 1 10
QCPs (Individuzl} - 50 chlordane, 200 DDT {DDE + DCD)

10 haptachlor
OPPs (individual) PQL .
Phenoxy Acid Harbicides POL -
Footnotes:

{a) ANZECG/NHMRC Environmental Investigation Lavel.

b} NSW EPA Pravisional Phytotoxicity Based Thresholds (where diffarenl to ANZECC Environment Invesiigation Lavels,
[6) MEHF Heailth Based Soft Investigation Level - Standard Resldeniial.

{d) From NSW EPA “Guidelines for Asseasing Service Station Siles™.

While industrial development is proposed, a conservative approach is being taken in aiming for
certification as suitable for “residential with accessible soil”. The criteria sclected by the Consultant are
therefore generaily considered to be suitable. Since preparation of the Consultant’s reports, the NSW
EPA has endorsed the “National Envirenment Pretection Measure (WEPM) on the Assessment of Site
Contamination”. The Measure includes a Guideline on the Investigation Levels for Soil which is now
applicabie to this site, Review of the levels against the levels used by the Consultant with reference to the
analytical result indicates no significant different in the conclusions would result by using the NEPM

levels,

Groundwatcr under the site has not been nssessed.
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Soil Analytical Reswits and Evaluation SECTION &

For assessment purposes, the site was subdivided into:
e RTA Area;
» Remainder of Lot 11 in DP862420; and

= Integral Encrpy/Pacific Power area.

RTA Area

Sampling in the RTA aren was fargeted around the former building and stockpile ares. Some samples
contained concentrations of PAHs and heavy metals exceeding assumed background. Subscquently, the
building wes demolished and the seil surface scraped by RTA. The Consultant collected 14 validation
samples spread over the RTA area, which is lcss than 0.5 ha.

The sample density exceeded the minimum requirements of Reference 15, and is considered adequate by
the Auditor. The Auditor also considers that the collection of near surface {0-0.% m depth) samples was
appropriate. No PAHs were detected. Metals were not re-analysed, The initial sample and analysis
which was conducted soon after the site was vacated indicated that although several sample results
exceeded the assumed background, the 95% UCL on the mean was Jess than criferia. The maximum
concentration detected were:

Lead 92 mg/kg

Copper 62 mg/kg
Zinc 506 me/ke

Only zine (in 2 of 13 samples) exceeded the enviranmental investigation thresheld. This could Jead to
difficulty in establishing zinc intolerant vegetation species in localised areas. In the Auditor’s opinion,
this minor exceedance in surface 5oil does not warrant placing restrictions on site use or undertaking
remediation, particularly as the current zoning and anticipated site use is industrial.

Remainder of Lot 11 in DP862420

Over the remainder of Lot 11, samples were obtained on a grid patiern. Samples were obtained from the
surface and depth in test pils, and from surface samples. The Auditor censiders that the grid pattern was
appropriate given that the site history indicates a lack of potential contamination sources. However, most
of the surface samples were not analysed and none were logged and were therefore of no value to the
audit. The depth samples were excluded by the Avditor from statistical analysis as the potential
contaminants are from surface application. This left a data set ef20 analytical results for metals. Results
for all metals analysed (Sb, As, Ba, Be, Cd, Cr, Cu, Co, Pb, Mn, Ni, Se, Sn, T1, Zn) were below the
environmental investigation threshold, except for two zinc results {212 mg/kg and 202 mg/kg compared
to a threshold of 200 mg/kg) and manganese, which was within the background renge. Metals for which
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Soil Analytical Results and Evaluation SECTIGN &

Growndwater Evaluation SECTION @

there is no chteria were at Jow concentrations (gg., Co maximum 24 mg/kg, Ba maximum 222 mg/kg) or
below PQL {Sb, Be, Se, T1).

As several results from near the dminage channe] were elevated with respect to assumed background, the
Auditor requested further analyses from near the drainage channel. A total of 9 further samples were
obtained and anaiysed. All ndditional results were below the health based investigation threshold. This is
further discussed below.

The Consultant did not include mercury in the melal analyle list. The Auditor considered inorganic
mercury a potential contaminant of concern. Some previously untested samples and the additional
samples from the drinage channel were analysed {or mercury (lotal 17 analyses). Mercury was detected
{maximum 1.37 mg/kg, above the environmental investigation threshold of 1 mg/kg) in a drainage
channel sample. Away from the drainage channel, mercury was below or only slightly 2bove (maximum
0.06 mg/kg) the PQL.

Results From near the drainage channel were censidered as one data set by (he Auditor for statistical
analysis. Resulis for metals with some concentrations above background were:

Matat n Max!mum 95™ UcL Lot +1*
{mgfkg) {mglkg)
Copper 12 206 77 21
L.ead 10 147 76 26
Zinc 15 561 79 35
Marcury 12 137 0.32 0.08
* Maxi over remainder of Lot 11 excluding RTA area.

These average results are a}l below the environmental and human health eriteria for the site. The Anditor
conciudes that there is evidence of some copper, lead, zinc and mercury contamination near the drainage
channel, possibly intreduced from upsircam. The concentrations are below the site criteria for human
health, There could be local difficulty in establishing some copper, zinc or mercury intolerant vegetation
species, but given the existing lush vegetaticn, localised nature, and industrial zoning, the Auditor
considers that remediation is not required.

Integral Energy/Pacific Power Land

Threc samples were obtained from the small parcel of land currently owned by Integral Energy/Pacific
Power. None of the organic compounds analysed for (OCPs, PCBs, PAHs, TPH, BTEX) were detected.
All metals analytical results were below the site criteria.
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No specilic greundwater studies have been conducted for the Castlercagh site. One of the wells instalied
for the Thornton Park study is within Lot 11, o (he presumed downgradient (west) side. When sampled
and analysed in 1998, the well did not contain any TPH, BTEX, phenolics, PAH, OCF, OPF, PFCB or
herbicides above the PQL. Zinc was detected ata concentration above ANZECC water quality guidelines
for protection of aquatic ecosystems, but similar to other wells in Thomton Park. The Auditor concludes
that the groundwater at the location sampled was not contaminated at the time of the sampling. Based on
the low concentrations of contaminants in the soils on Lhe site, there is no reason to suspect that
groundwater is contaminated due to previous of current activities on the Castlereagh sitc.

The Auditor notes that wells immediately upgradient of the Castlercagh site on Thornton Park contain
low concentrations of petroleun hydrocarbons, It is therefore possible that groundwater under the site
could be contaminated due to offsite activities.
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Assessment of Risk SECTION 10

The Consultant has compared the soil analytical results with the environmental criteria Iisled in Section 7
to make conciusions as to the suftability of the site. The Consultant concindes:
“ft stammary, if is considered that Lot 11 (now Jmown as the Casilereagh Site) (inchuding the
adjeining land parcel) is eurrently suitable from o contamination perspective for sensitive
{including “standard residential™) Iand uses, subject to removal of the small soil stockpile norih

of the former RTA compound ",

The stockpite referred to has been removed. The Auditor concurs with the Consultant’s assessment of
risk from the soil.

The Consuliant has not assessed risk to site users from groundwater. There is some risk that
contaménation could migrate onto the site from the adjoining site. Based on the site stratigraphy and level

of contaminanis i site seils, there is minimal risk that groundwater under the site has been contaminated

by pravious site activities.

No risk from surface water or sediment was identified by the Consuitant. The drainage channc! is
believed to be man made and does not have permanent fow.

in some localised areas, there is a risk that growth of some plant species may be adversely affected.
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Evaluation of Hemediation SECTION 11

A stockpife of dumnped, apparently umcontaminated but not validated soil has been removed, and the
surface of the RTA Aren was seraped by RTA and sodi removed. These activitics were conductad to
reduce potential risk of undetected contamination rather than because of demonsirated risk. Soif removal
was not conducted under a formal Remedial Action Plan.
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Compliance with Regulatory Guidelines  secTion 12

and Directions

Guidelines which were approved by EPA at the time of preparation of this report in July 2000, referenced
by number in this audit report, are:

AUSTRALIAN AND NEW ZEALAND ENVIRONMENT AND CONSERVATION COUNCIL
ANZECC) PUBLICATIONS

1 Australian and New Zealand Guidelines for the Assessment and Management of
Contaminated Sites, published by the Australian and New Zealand Environment and
Conservation Council (ANZECC) 2nd the National Health and Medical Research Council
(NHMRC), January 1992,

2 Australian Water Quality Guidelines for Fresh and Marine Waters. ANZECC, November
1992.

3 Guidelines for the Laboratory Analysis of Contaminated Soils, ANZECC, August 1996.

NATIONAL ENVIRONMENTAL HEALTH FORUM MONOGRAPHS

4 Heaith-Based Soil Investigation Levels, by Imray, P. and Langley, A., Nationai Environmental
Health Forum Monographs, Soil Series No.1 1998, 2™ edition, SA Health Commission, Adelaide.

5 Exposure Scenarias and Exposure Sentings, by Taylor, R. and Langley, A., National
Environmental Health Forum Monographs, Soil Series Mo.2, 1998, 2" edition, SA Health
Commission, Adelaide.

6 Composite Sampling, by Lock, W H,, National Environmeulzl Health Forum Monographs, Seil
Series No.2, 1996, SA Health Commission, Adelaide.

DTHER DOCUMENTS

7 Guidelines far Drinking Waier Quality in Australia, NHMRC & Austealian Water Resources
Council, 1996 (sic).

B Guidelines for the Assessment and Cleanup of Catde Tick Dip Sites for Residential Purposes,
NSW Agriculture and CMPS&F Environmenial, February 1996.

GUIDELINES MADE BY EPA

] Guidelines for Assessing Banana Plantation Sites, October 1997, EPA publication 97/37.
10 Guidelines for Assessing Service Station Sites, December 1994, EPA publication 94/115.

i1 Guidelines for Consultants Reporting o Contaminated Sites, November 1997, EPA publication
97/104.

12 Guidelines for the NSW Auditor Scheme, June 1998, EPA publication 98/58.
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Complisnce with Regulatory Guidelines  SECTION 12

anc RDirections

i3 Guidelines for the Vertical Mixing of the Soil on Former Broad-Acre Agricultural Lund,
January 1995, EPA publication 95/2.

14 Guidelines o Significant Risk of Harm from Contaminated Land and the Dity fo Report,
April 1999, EPA publication 99/8.

15 Sampling Design Guidelines, September 1995, EPA publication H5/59.

The investigation was condueied generally in accordance with the “Guidelines for Consultants Reporting
on Contaminated Sites” (Reference 11 above). The checkiist included in that documnent has been
campleted by the Auditor and is kept on file. The EPA’s “Checklist for Site Auditors using the EPA
Guidelines for the NSW Site Auditor Scheme 1998” (December 1999) has also been completed by the
Auditor and is kept on file.

The Consultant docs not identify any eonsents, licenees, notifications or other regulatory rcquirements
relating to the site. The Consultant instalied one monitoring well on the site and it is not stated if a well
licence was ohtained from DLWC. Removal of soils from the site was conducted independent of the
Consultant, and the Auditor does not know the fate of the soils removed. The s0fl was not kmown to be
contaminated. The Auditor is not aware of any other regulatory requirements which would have applied
to this investigation.
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Contamination Migration Potential SECTION 13

Conclusions and Recommendations SECTION 14

‘The Consultant does not discuss contamination migration potential, The Consultant does not identify or
discuss potential receptors of contaminated groundwater. Rate and direction of groundwater flow and
likely attenuation of contaminants is not discussed by the Consultant, These omissions are net considered
criticai by the Auditor because there is no signifieant contamination on the site, and groundwater is

Based on the audit conducted and the decision process for assessing urban redevelopment sites outlined in
the Guidetines for the NSW Site Auditor Scheme (Reference 12), it is concluded that the site is suitable
for residentizl devetopment, with accessible soil, including garden and excluding substantial vegelable

garden and poultry subjeet to conditions as follows:

unlikely to be contaminated by previous site activities.
s Any use of groundwater will require an nssessment of the suitability of the groundwater.

Analysis of soils from the drainage channel indicates that no significant offsite migration of contaninants
is occurring via these pathways,

133 14-1
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Dther Relevant Information SECTION 15

This non-statutory audit was conducted for Department of Defence, for the purposes of their cumrent
requirements. It may not be suitable for other uses. The Consultant, Egis Congulting Australia, has
‘inciuded Limitations in their reports. The audit must also be subject to those Emitations. The Auditor is
unable to provide certification outside of areas over which he had some control or is reasonzbly able to
check.

It is not possible in 2 Summary Site Audif Report to present all datz which could be of interest to all
potential resders of this report. Readers ave referred to the referenced investipation reports for further
data. Users of this document should satisfy themselves concerning s application to, and where necessary
seek expert advice in respect to, their situation.,
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Site Location - Genaral
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Correspondence {0:
B0 BOX 514
HORNSEY NSW 16301

Averediiation No 36+

ENVIRONMEMTAL AND INDUSTRIAL SERVICES DIVISION
Teading 31 Austrifian Analyicat Labormanes fa Lot
ACHN D01 491 667

3 Kelray Plaee

ASQUITH NSW 2077

Tekephone: (02) 9482 1922

CERTIFICATE OF ANALYSIS

Facsimite: (02} 9482 1734

Contents :

1. Cover Page

2. Analysis Repon Pages
3. QA/QC Appendix

Report MNo. ;. DEDE2T]

Attention : Mr Andrew Hogan

Client . EGIS Consuiting Australia

Samples : 20

Reference  YADI02

Project :  PENRITH-DOMAIN L

Received Samples @ 14/04/00 Insiructions :

Date Reported : 26/04/Q0
Method Description Extracted
ET500 Moisture (%w/w) 19/04/00
E1220 Total Petrolewm Hydrocarbons 18/04/00
Eill0 Polycyctic Aromatic Hydrocarbons 18/04/00
E5910 Metals by JCP-AES 18/04/00
E5%50 Mercury in Soil 18/04/00

RESULTS

14/04/00

Analysed
19/04/00
2604100
19/04/00
19/04/00
19704100

All samples were analysed as recived. This repart relates specifically m the samples received,

Resuits relats 1o the source material only 16 the exieat that the sampley 28 supplied are muly

represencative of the sample source. This ceport replaces any prelimipary resutes issued.
Note that for schemes indicated with ® HATA accredintion does ace cover the performance of this service.
Three significant figures {or 2 for <19PQL) are reparied for sastical purposed only.
PLEASE SEE ATTACHED PAGES FQR RESULTS

per . SPRINGER B.App.S
Manager Envirgamental Sydne

Method  Description

E{220 Tatal Petrolenm Hydrocarbons
Ei1i0 Polycyctic Aromatic Hydrocarbons
E3910 Metals by ICP-AES

E5950 Mercury in Soil

Retention Time Window
Within Acceptance Criterial £2%)

Check Standard Within
Acceptance Criteria{+10%)

Recalibration Within
Acceptance Criteria(+15%)

Internal Standard {where applicablc)
shows acceptable recovery

Other QA/QC

Holding time conforming
With Method Specification

" Chain of Custody Attached

Comments

No N/A

N/A=Nat Applicable

1. Laboratery QA/QC including Methed Blanks, Duplicates, Matrix Spike Duplicates, Laboratory
Control Samples or CRM's are included in this QA/QC appendix, {Where applicable)

2. Tnter-Laboratory proficiency trial resulls available on request. {Where applicable)

1. Surragate description and recoveriss are recorded in the Report, (Where applicable)

4. Accepiance criteria for specilic analytes are available upon request (Refar 10 SPM-01).

5. Practical Quantitation Limit (PQL is typicaily 210 x method detection limit (MDL)}.

§. PQL's are matrix dependent and are increased accordingly where sample extraces are diluted.

7. Results are uncorrected for matrix spike of surmogate recoveries.

per D. SPRINGER B.App.Se¢.

Manager Environmental Svdney
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QAMQC APPENDIX NG, GE(1832

.. Method . Descyiption e e e R

E5910 Metals by ICP-AES

E5850 Mercury in Seil

E1081 Crganochlorine Pesticides and PCBs
EL110 Polycyclic Aromatie Hydrocarbons
E1220 Tatal Perrolewn Hydrocarbons

Ei01Q Benzene, Taluene, Ethylbenzene & Xyiene

hromatgeraphy QAL

Yes No /A

Retention Time Window

Within Acceptance Criteria(:2%) v
Check Standard Within

Acceptance Criteria{ +10%) <
Recalibration Within

Acceptance Criteria{+15%) v
Internal Standard (where applicable)

shows acceptable recovery N

QOther GA/QC .

Holding time conforming

With Method Specification v
Chain of Custody Anached <

Commens

Control Samples or CRM's are included in this QAQC appendix. (Where applicable}
2. Inter-Laboratory proficiency ¢rial results zvaiiable on request. (Where applicable)
3. Surrogate description and recoveries are recorded in the Report, (Where applicable)
4. Acceptance criteria for specific analytes are avatlable upon request {Refer to SPM-01).
5. Practical Quantitarion Limit (PQL is typically 2- 13 x method detection limit (MDL)).

7. Resuits are gncoriected for matrix spike or surrogate recoverics.

N/a=Not Applicable

{, Laboratory QA/QC including Method Blanks, Duplicates, Matrix Spiks Dupiicates, Laborazory

6. PQL's are matrix dependent and are increased accordingly where sample extracts are diluted.

e

ob Number ; QE01271
m:ma : EGIS Consulting Australia

ference ;: VaAQ102
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Page

% of

g

plus Cover Page

nd = <PQL
- = Mot Applicable

Meihod Header

Lab Ne E60193 m E601%4 E50195 E601598 _
! _
Sample Id 7 | 3 Cs 551 m
ﬂ Analyte POL | _
i E5910 Metals in Soil
Arsenic 5 & 7 [ nd
inw&ﬂ_.g 0.5 nd nd ad nd
Cobalt 5 3 16 ] g
Chroraium 5 10 1 10 12
Capper 5 39 32 27 47
‘Zmnxm_ 2 1 11 & 22
Lead 5 EY) &8 16 45
lmmhn 5 83 190 b1 58
JEE_E 0.05 0.54 0.33 0.1 nd
lﬁ |
I |
3
|
V
I |
n PQL = Practical Quantitation Limit Soils : mgfkg (ppm) dry weight unless etherwise specified
LMR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise spegified in Method Header
u Leschates : mg/L {ppm) in leachate unless otherwise specified in
B




wibigiy Von Lot

Number : OEQ§271
ient : EGIS Consuiting Australia
ference @ VAQLO2

Page

5 of

g

pius Caver Page

mE.nnH - PENRITH-DOMAIN L

: | tab No; EGO7S | E60I80 |  Ec03sl | E60I82 [ Ee01s3
m i
i Sample 1d | RTA-VI| RTA-VZ| RTA-V3| RTA-Vd| RTA-VS
Analyte PQL
Ef110 PAH's in Soil
i aphthalene 0.5 nd nd nd ud nd
‘“nmnwufrinum 0.5 nd nd nd ad nd
cenzphthene 0.5 nd nd nd ad nd
B luorene 0.5 nd od nd nd nd
| Phenanthrene 0.5 nd nd nd pd nd
othracene 0.5 nd nd nd nd od
Fluoranthene 0.5 nd nd nd nd nd
0.5 nd nd nd nd nd
Beaz{a)anthracene 0.5 w  nd nd nd nd _ nd
hrysene 0.5 “ nd nd nd nd m nd
enzo(h) & (K)fluoranthens 1 nd nd nd nd nd
Benzo(a)pyreae Q.5 ad nd nd od nd
Indeac{1.Z.3-cd)pyrene 0.5 nd nd nd od nd
Dibenz{a.h)anthracene 0.5 od nd nd nd nd
Benzo(g.h.l)perylenc 0.5 nd nd ad od nd
Total PAH 0.5 ad nd nd ad nd
2-Flucrobipheny-SURROGATE i 116% 104% 103% 103 % 105 %
Anthracene d10-SURROGATE 1 m 118% 108 % 133%; 108 %) HT%
#.ﬂmngmu_\_&;,mcﬁwomb.am 1 122%) 114 % 112%) 115% 2%
] ¥
. | |
[ W
= w M
PQL = Praciical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR »= Samples Listed not Received Waters : mgfL (ppm} unless otherwise specified in Method Header
Leachates : mg/L {ppm) in leachate unless otherwise specilied in

.- = Not Applicable

n rd = <PQL

tethod Header

%ww Lwibgoy L Ot

Job Number : 0E01832
ient ; EGIS Consuiting Australia
eference : VAOIO2 77 ‘
m&mﬂ : NORTH PERNITH

Page 3of

8

plus Cover Page

Lab No | Ef7123 EG7126 M E&7127 EG7128 E67129
|
! deiuﬂ[ 1d LX1/0.1 LX30.4 | LX2/0. Lx2/0.4 | LX30.1 |
Analyte PQL h
EL081 OC's & Tolal PCB's in Soil
CR 0.1 nd nd nd nd nd
BHC 0.t nd od nd nd nd
BHC 0.1 nd nd nd nd nd |
eptachior 0.1 nd nd nd nd nd
drin a1 nd nd nd nd nd
ﬁmwﬁ 0.3 nd nd nd nd nd
HC 0.1 nd nd nd nd nd
chlordane 0.1 nd nd nd nd nd
Heptachtor epoxide 0.1 nd od nd nd nd
ndosulfan 1 0.1 nd nd nd nd nd
Chlordane-Trans 0.1 nd nd nd nd nd
Chiordane-Cis 0.1 od od nd nd nd
trans-Nonachlor 0.1 nd nd nd nd nd
DDE 0.1 nd ml nd nd nd
Dieldrin 0.1 nd nd od nd nd
Endrin a.l nd nd nd nd ngd
DD 0.1 nd nd nd nd nd
Endosulfan 2 0.1 nd nd nd nd nd
0.1 nd d nd nd nd
Endosulfan sulfate 0.1 nd nd nd nd nd
Methoxychtor 0.1 nd nd nd nd nd
Todal Polychlorinated biphenyl 1 nd nd nd nd nd
4.5.6-TCMX-SURROGATE 1 102%] 104 T 103 %) 105%| _ON.&M
]
PQL = Pracrical Quargitation Limit Soils 1 mefkg {ppm) dry weight unless otherwize specified
LNR = Samples Listed not Received Walers : mg/L (ppm} unless otherwise specified in Method Header
Leachates : mg/L (ppm} in leachale unless otharwise specified in

.- = Mol Applicable

m nd = <PQL

Methad Header
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© fop Number @ 0ED1832
* JEPnt : EGIS Consulting Austraiia

¢ Reference @ VAO102
wmh.mg : NORTH PERNITH

Page 80f 8

plus Cover Page

-- = Naf Applicabie

m Lab No | E67130 |  E67)3I
’mwh:@_n Id LX3/0.4 LXK
‘ Analyte PQL
E1220 TPH in Soil
lP(hw Fraction 10 nd nd
C10-C14 Fraction 10 nd ud
H!m..ﬂmm Fraction 50 nd nd
C29.C36 Fraction 50 nd nd
hos_ C6-C36 10 nd nd
i E1010 BTEX (P&T) in Soil
nrene 0.5 nd nd
_.‘crha:m 1 nd nd
thylbenzene 1 nd nd
Total Xylenes 3 nd nd
-.wﬂcaoﬂcoﬂo#nﬁg%om ATE 1 8% 91 %]
|
_mm
- PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Waiers : mgfL (ppm) unless otherwise specified in Method Header
n nd = <PQL Leachates : mg/L {ppm} in leachate unless otherwise specitied in
B

Method Header

Apperndix B

Summary of Sample Locations and

Analytical Results
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Table 1 - Validation Results For Former RTA Area Following Clean-Up Operation
I validation Of Lot 11 - NPASD
Allunits in mg/kg
Saraple (D Doepth Sampiling Total Peleolewm Fydrocarbons Pk
[ ate Total TPH Cply Co-Cany | Total PALE l Hensola]Pyrene
RTAVY 1-0.15 U4/ 2000 N[ N N N ] NiD
RTAV2 0-0.15 143412000 ND NG ND D N3
RTAV3 0-0.15 14/04/2000 MO ND ND ND O
RTAVA 0-0.15 14/04/2000 ND ND ND N ND
RTAVS 0-0.15 14/04/2000 ~ND ND N0 ND ND
RTAVE 00,15 14/09/2000 MND ND ND NI ND
RYAV? 0-0.15 14/04/2000 ND ND N NO MO
RTAVE 0-0.15 14/04/2000 ND N N ND ND
RTAVS 0-0.15 14/Q4/2000 D NE ND N i3
RTAV1O 0-0.1% 14/04/2000 ND ND ND ND NI
YAV 0-0.15 14/04/2CG00 NO D ND N [g{0]
RTAV12 0-0.15 14/04/2000 ND ND ND ND D
RTAVIZ G-0.15 3440472000 ND ND ND ND N
RTAV14 0-0.75 14/04/2000 NOD ND ND MO ND
- RTACH 0-0.13 14/04/2060 ND NE ND ND ND
e S g 551 - 14/(14/2000 ND D ND i 6 0.6
Method Detection Limit
ML (Amdel) | - [ 10 | 10-50 j 0.5 0.5
{ilebings or Repulatory Requirements
NSW EPA Sonsitive Land Use™™ - 65 1000 - 1
ANZECC - Environ. |rn.'cssllg.'|lian“'J - - - pit] 1
Fiewthh Based investigation™ . . - 24 H
' Guidelines for Assessing Service Station Sites, NSW EPA December 1994
¢ Austratian And New Zeatand Cuideings For The Assessment And Management of Conaminaied Sites (ANZECC, 1902}
¥ MLHF Hentih Based Soit Investigatian Lewe! "Standaed Residengial*
N clenotes concentration below the method detection limit
AIIE Above NSW EPA sensitive land use thresholds




Table 2 - Additicnal Metal Resufts - Drainage Channel & Soit Stockpile
validation Of Lot 11 - NPASD
Abusits in mg/tky

|
Sansple 1D Depth Sampling Metals
{m} Date Arsenic Cadmium Cobak Chromium | Cepper Nickel Land Zine Mercury
{As) (Cd) {Co) {Cn) (Cu) {Ni) \ (1) 120 g
C7 0-0.15 14/04/2000 & ND 8 10 39 8 37 83 0.54
C8 0-0.15 14/04/2000 7 ND 10 i 52 i1 48 190 0.33
9 Q-0.15 14/04/2000 & ND & 190 27 G 36 54 011
551 - 14/04/2000 ND ND g 12 1 47 23 49 58 N[
wethod Detection Limit
MDL [Amdel} T 75 1T &5 [ 5 1T "5 715 ] 2 1 5 ] 7s T Toas
Guilefines or Regulatory Requirements
ANZECC - Environmenlal Investigation™ 20 3 nfa 50 60 | &0 300 200 1
Health Based Investipation™ 100 20 nfa 100 1000 1 onn 300 7000 15

U Austealian And Mew Zealand Cuidelines For The Assessinent And Management of Contaminated Sites (ANZECC, 1902}
? NEHF Heatth Dased Soll nvestigation Level "Standard Resfeeniial
ND denotes cancentration befow the methed detection limit

Above ANZECC thresholds

Above NEHF Threshold

Table 3 - Area Adjoining Lot 11 - Metals

|
Validation OFf Lot 11 - NPASD
Altonits in mpfky,
Sample 1D Depth Sampling Matals
{m} Date Arsenic Cadmium Cabalt Chromtuin Copper Mickel Lead Zing MirCuey
(As) {Cd) (Co) Cr} Cu) (N1} {Pl} {Zn} g}
LX1 .3 13.6.00 nel nd 8 10 15 <] 31 45 ricl
LX1 .4 13.6.00 nij ndd 8 14 11 7 18 29 il
£X2 0.1 13.6.00 nl nd 5 10 15 6 30 49 nel
X2 0.4 13.6.00 nel nd 10 10 11 7 21 F1 nd
LX3 0.1 13.6.00 nel ©nd 6 b 15 [ 3t 50 0.94 ;
LX3 0.4 13.6.00 n nd 3 10 12 [ 19 27 0.8
LXX - 13.6.00 nel nd 6 g 14 & 29 48 0.76
Method Detection Limit ;
ML tAmelel) 5 0.5 5 5 5 | 2 5 5 0.05
Cuidelines or Regulatory Requirgments
ANZECE - Envimamental Investigation™ 20 3 nfa 50 60 60 300 200 | 1
Hualth Based Investigation™ 100 20 nfa 100 1000 600 300 7000 l 15
' Australian And New Zealand Guidelines For The Assessment And Management of Contaminated Sites (ANZECC, 1992}
Y MUHIF Healih Based Soil tnvestipntion Level “Starelard Rosidential®
Ni) tenotes cancentration below the method detection limit

Abave ANZECC thresholds 3] Aliove NEHF Theoshold




Table 4 - Area Adjoining Lot 11 - TPH & BTEX
validation Of Lot 11 - NPASD
All anits in mp/kg
Sample H) Deplh Sanpling Total Pelroleum Hydrocarbons & BTEX
(m) Dale Total TPH CoCo CioCac fenzene ] Toluene Ethylbenzene 1 Tolal Xylenes
LX1 0.1 13.6.00 ND ND NE ND ND ND NG
1LX1 0.4 13.0,00 WD NG [§]8] MD ND N N
£ X2 0.1 13.6.00 NDO MO MO ND ND N0 ~D
LX2 0.4 13.6.00 ND N ND ND ND ND | ND
£%3 0.1 13.6.00 ND ND ND ND ND 8] | ND
LX3 0.4 13.6.00 ND ND ND ND ND ND i NI
LXX - 13.6.00 ND ND MND ND ND D ! ND
Method Detection Limit
MDL (Amdely [ - i 10 [ 1050 0.5 | 0.5 ] 0.5 f n.s
Guidelines or Regulatory Requirements
NSW £PA Sensitive Land Use™ : 65 1000 1 14 37 14
ANZECC - Environ, Invusligation™ . . . . B
FHealth Based (rvestigation™ . - - . . . -

' Guidelines for Assessing Sarvice Station Sites, NSW EPA Decamber 1994

* Australian And New Zealend Guidelines For The Assessment And Management of Contaminated $Hes (ANZECC, 1992)
* MEHF Health Based $oit Investigation Lyvet *Standard Residentiae

NIY denates concentration below the method detection limit

I HHER] Above NSW EPA sensitive land use (hresholds

Table 5 - Area Adjoining Lot 11 - Olher Organics
validation Of Lot 11 - NPASD
Allunits in mgfkg

Organics
o
o g € o
Sample ID Dapth {m) Sampling Date ‘,I‘E % 8 <§
= Z = .2
LX1 0.1 13.0.00 ND ND ND ND
LX1 0.4 13.6.00 ND ND ND ND
LX2 LA 13.6.00 MD ND ND HD
LXZ 0.4 13.6.00 ND ND WO ND
LX3 0.1 13.6.00 ND ND ND WD
LX3 0.4 13.6.00 ND D ND WD
LXX - 13.6.00 ND ND e ND
Maethsod Delection Limit
DL (Amdel) t 0.5 i 0.5 [ 0.1 i Q.01 /.05
Guidelines er Regulatory Requiremenls
ANZECL - Environ, Investgitian© [ 20 I ) { 0.2 (dicidrint I 1
teaith Based Invostigation” | 20 | 1 i o T

¥ Australian And Mew Zealand Guidelines For The Assessmant And Management of Contaminated Sites (ANZECC, 1992)
* NEHF Health Based Sail lavestigation Level “Standard Residential®

4 Bascd on theeshold for Heptachlor - oiher OCP species’ thresholds range between 50 and 200mg/kg

ND denoles concentration below methed detection limil

Above ANZECC threshnlds {8l Above NEHF Threshald






