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30 June 2004 Ref. 31-006%8

Honeysuckle Development Corporation
Level 2

251 wharf Reod

Newcasile, NSW 2300

Attention; Peter Bowles
Develapment Manager

Dear Beter,

Summary Site Avdit Report
Honeysuckle Development, Lot 22 and Parf 23 Lee 5 South

l have pleasure in submitling the Summary Site Audit Report for the subject site, the
westermn portion of Lee 5 Sauth. Honeysuckle Development Corporation
commissionad the Audit to assess the suitability of the site for the infended landuse.
The Site Audit Statement produced in accordance with the Contaminated Land
Management Act follows this letter. The Audit is not currently required for statutory
BUINOSES.

Thank you for giving me the cpportunity to conduct this Audit. Please call me on [02)
9954 8100 If you have any guestions.

Yours faithfulky,
SNVIRON austratlics Piy Lic]

g%vw M{}?w. o

Grasme Myland
EFA Accredited Site auditor 808

FO Box 540, Morh Sydney, NSW 2040 « Tel +471 2 9934 8100 « Fopd +81 2 9954 8180 » wwwanvitatheon.com
EMVIROIN Austraicn Phy Lt [ACKH 095 437 442: ABN 49 095 437 442§




NSW Environment Protection Authority

SITE AUDIT STATEMENT

Schedule 1. Form 2 (Contaminated Land Management Regulation 1998}

SITE AUDITOR {accradited under the Conlemirtaled Land Management Act 1997):

Name: Mr Graeme Nyiand Phone: 02 9954 3101
Company: ENVIRON Australia Pty Lid ' Fax: . D2 9954 3150
Address: Level 5, 60 Miller Street Acored. No: 9808

NORTH SYDNEY NSW 2060

SITE AUGIT STATEMENT NO:  GN 74-2

SITE DETAILS:

Address: Hnneysuckr'a. Dirive, Newcastie

Postcode: MNSW 2300

Lot and DP number; Lot 22 and Fart Lc;r 23 which have nol yet been gazelted. The sile is currently stilt part of
the larger Lot 1111 DP 1027135 (see Alfachmeni}.

Local government area; Newcastie Ciy Counci

SITE AUDIT REQUESTED BY:

Name: Peter Bowles

Company: Honeysuckis Developrent Corporation

Address: Level 2, 251 Whaif Road, Mewcastle, NSW
Postoade: 2300 )
Phone: 02 4327 3813 - Fax 0249208 3813

tarne of contact person (if different from above).

Consultancyiizs) who conductad the site investigationis} and/or remediation:

PPK Environment and Infrastruciure (PPK) Ply Lid.
Parsons Brinkerhioff (FB) Ausiralia Ply Lid fformedy PPK].
Robert Gair & Associales Ply Lid.

RCA Ausfratia (formerdy Robert Carr & Associales Ply Lid)
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Title{e) of report{s) reviewsd:

s Draft Sampling and Analysis Plan Honevsuckle Development” January 2002 by PPK,
»  ‘Sampling and Analysis Plan Honeysuckle Development’. March 2002, by PPK.

» Drafl Environimeniaf Assessment Lee 5 South, (Lot 1111 DP 1027135), Honeysuckle, NSW. May 2002
by PP,

s Draft Quality Assurance and Quatity Conlrol Report, Environmental Site Assessment, Honeysuckis,
WSW Ootober 2002 by PB.

= ‘Quaffly Asstirance and Quealily Conirol Repor, Environmental Site Assessment, Honeysuckte, NSW.'
February 2003, by FB. ' :

» 'Honeysuckie Delineation Sampling Plan — Lec 5 South.’ 28 October 2002, by PR,

*  ‘Proposal for Phase 3 Delineation investigation, Lee 5 South, Honeysuckle, NSW. 8 Movember 2002, by
FB. : '

o Draft Coniaminant Delinealion Investigation for Lee 5 South, Honoysuckle, NSW.' February 2003, by PR,
+ “‘Conlaminant Delineation Investigation forlee 5 South, Honeysuckie, NSW. February 2003, by FB,
* ‘Remedial Action Plan. Lof 22, { ee § Souih, Honeysuckle Development Estate’. June 2003, by RUA,

« Draft Implemantation of Remedial Action Bian Lot €2, Lae § South, Honeysuckie Developmont Estate’
March 2004 by RCA,

«  Final Implementation of Remedial Action Plan Lot 22, Lee 5 South, Honeysuckle Development Estafe’.
Aprif 2004 by RCA.,

Cther information reviewed: WA

Summary Site Audit Report
Tile:  Summary Site Audif Report — Honeysuckie Development, Lof 22 and Parf Lot 23, L ee 5 South

Date:  June 2004

| have completed a site audit {as defined in the Comntaminated Land Management Act 1857) and reviewed the reports ard
tnformation referred to above with due regard to relevant laws and guidelines. | certify that the sita {tick all appropriate
boxes)

{a) Is suitable for the following use(s):
E—Residentialf#wkﬂiﬁg-subetantiawegetabhﬁarden—andmh%
B-Resicentiolinstuding substantinrvegetable garian-oxsiuding poulias
B—Reaidemia:.w;mmm:e-mgm@mﬂmimmmrmmmmmmgm%m

and-vegelablontake} exciuding poultey:

E‘RESMMMH#MBOHUWMDG&%M&#Q—M&
Q—Daysaﬁeenkerpaeshae&rpdmaﬂfesheek
E—Semnaaai—seheeh
E‘Paﬂ(:-rec{eaﬂmalagmpaeﬁplayingﬁel@

Q—Gammessimﬁﬁduslrial-use
v Other {please spacify)

The site will be suifable for cormmercialindustrial use

Site Audil Statement G 74-2 page 2 of 4



subject to:

v Condition(s) (please specify):

Capping of the sife with suifable malferals that may include cloan soil or bulding siab ensunng that
materials are nat readify accessible to site users. Where capping is not feasible, validation should be to st
feast ‘recreational open space” standard fo a minimum depth of 0.5 m.

= [Motation of the presence of confaminafed soit on the Seclion 149 cortificale for the sile so that the
canfamination can be managed in any future redevelopment,

= Maintenance of site capping.

»  Groundwaler is nof abstracted for usse.

Hiene

¥ (Commenis): -

This Audif has not been prepared for a slatufory purpose. To be used for a sfatufory purmoss, it is
snvisaged fthal a management plary that specifically addresses the above Condifions and incfudes a
mechanism o implement them would need lo be prepared and incorparated inlo the Audit Conditions
and any Development Consents. '

I am accradited by the NSW Environment Protection Authority under the Conlaminatad Lang Management Act 1987 a3 a
Site Auditor.

Acereditation Number: 9808
| cartify that:
(a) | have personally examined and am familiar with the information contained in this statement, inciuding the reports

end information referred Lo in this statement, and

(b} This statement is, ta the best of iny knowledge, true, accurale and complete, and

{c} On the basis of my inquirias mads to those individuals immediately responsible for making the reports, and obtaining
the information, referred to in this statement, those reports and thal information are, to the best of my knowledge,
true, agcurate and complete. :

I am aware that therg are penalties for wilfully submitting false, inaccurate or incomplete information,

Signed: QRIGINAL SIGNED BY Date; 30 JUNE 2004
GRAEME NYLAND

Forward ta:

Manager, Contaminated Sites Seclion
NSW Environment Fratection Authority
PO Box A290

SYDMEY SOUTH NSW 1232

Phone: 02 9995 5514
Fax: 02 25955809

Attachment: Survey Plan
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ATTACHMENT : Survey Plan

O HSHYW H IR NOLLY O 0 PG A0 S0 T A S0 - R R —— x,.__m,f i K
L] PR : Bhlensins ; S B
e g NOIZHADER | e e emen b, i oy Dssd LGy [22) INCH .V/b.
_ TREEE H e et by nl.l...hﬂ!ﬁﬂ._hrrblh.“._ . FUSVIMIM BrB2 X0 TEOT MEN T3 LLEWTHAIN G
T % ALETH A : o M AN PO HOWOME * 1T S HIEINFD 1L . ©
- SELLA0 AN RELS LT NG NOISIAIDENS 4] Pl DA 1] P B b il g .
E “plr fufuy Ty " . - . . o L
M ———— ik . .u_._mw. F%_.“ vm_mmommw_u R ] | gy 4 YD e sl dpoiad 24 ANIHED TN "SHINNYT S "ABDNOOD "ARNRS Jm.v
i : H MY A . I
wos | T o - R : NVAI'TINSO SUHNOS ¥AH 151
n__wm._.._......uu- ={ H_ﬂ.,\.._u 20 -&N ANMIOYHNTT 0 LHDIY _”mu CATIAHTS NI Ly sOHEMNG v
{revfBR o0 J00) 300 umz_,_.__...cmw_,.._um H04 INIRISVE (v) SLHSAISYE Ny STARY T SRIISHNIANG e

;__ BITE £ OHG Kve) TION

(ALY ITWES WEMDZRION

,wﬁm..ﬁ _
S \ £ &&o@ =UZE0% TN,
~./ 3 W, N £C L0 LYvd ® 2¢ 107
/x,,, Yo TN, 035040¥d

. T 5...0_ e o
/ ey, ﬁ%,w« . N P
o . +5 e
Tascri Joorec| w82 | o) 3 ) wa,.ma .@ o R
e || e %p, 2 S
He : : = ’ g e
mﬁwh_m — & SREEY : ~ o m...@ .;.%.".w .
F4 Y1 eoual | el - | . bt
PO g o O
o | e GEEZZ0L 40 ELLLLOT NO NOISIAIQans |
LT M S 2 £e¢ Luvd GNY 071 d35S0d0Hd : T

muz“_._,hm.u”_ oav [sriss | 43% LIGNY 3.LS 37 P@\rMZOT— / - ./ /
e woaes | NGILVEOLE00 INIWAO TAAIE T ONSASNOE . N




Honeysuckle June 2G04
Summary Site Audif Report — Lot 22 and Par Lot 23 Lee 5 South

TABLE OF CONTENTS

List OFf AT GCNMENTS .o e et e eee e e ae e e ete e it ae e
List OF ARPENAICES e e e e e bt 14 e e s s rne e eene |
List OF ABBIEVIGHTONSG .o e e e e eneeaar e e e e if
1 INTRODUCTION
2 SITE DETAILS 1ot scanarescnteisre i mre s e e erm e e et arens 3
2.1 LOCTTION tevurereeeeree e eve s et s s st s s s e s mnns s ene et ettt e st
22 IOMING v 3
23 A ORI LB e e e e e e eaaes s st s et et s e e o
2.4  Proposed DevelSpiment o e e i
2.5 5ie CoNAfION fi s i s e e e e
3 STRATIGRAPHY AND HYDROGEOLOGY .o e 5
T T 1o s 0T P PSP PRSPPI

B2 HY N O S Oyttt s rrrrs i thasrrs bes s st p et bt E R ES R LA bt P g4 E bt e e panta enrn s aran oD
R L T 1T S TSRS UPTRURRITRRUPON 7
PREVIOUS RESULTS L rimee e i e e 8
CONTAMINANTS OF CONCERMN et rcmn s e ses e s ?
EVALUATION OF QUALITY ASSURANCE AND QUALITY CONTROL ............. 10
ENVIRONMENTAL QUALITY CRITERIA .o et a e 14
EVALUATION OF SOIL ANALYTICAL RESULTS oo, 17
¢.1 Evaluation of PAH and TPH C10-C34 Analytical Results e 1/

o T s TN I v S o T

22  PEvaluation of All Ofher Analylical BEsulfs e v e ceensie e | 2
DB BUITIITICINY e eeueea e e cee eree e e oo se ee e en seet e aearaa r£etan e na et nemeanaas e senneeraren st e e mnane s rnesnn s enesre DU
10 EVALUATION OF GROUNDWATER ANALYTICAL RESULTS (v 21
10.1 PAHs and Other HydrOCarons c e s e e ssecren e e e reeen s enes A2
TOLZ MEBTTIS e e e et e e T b 4 b S ee e n e en g e e s B
LR o 4 Tl 11 1 L Y PR
1T EVALUATION OF REMEDIATION oocveiiceeeeen e e ers b nccsrscesrer beren s 24
11,1 Rarmediation REQUITE e treene e sseemes e ermeees e sessnes resmess resen sosrenescen B4
11.2 Remediation and Validation ACvilEs ... 24
11,2, T EXGEVTTION t1 ottt et et e et e e et n s e s i e e an em e e e en e rens s ASF
11.22Cap and CONPAIN i i s e s e 26
13,3 CONCIUSION ceriieiteceae e ms s ea s b s ames st s o eeamanssbesana nsn e 27
12 ASSESSMENT OF RISK it s s e 28

EyProjecti ey e et Lea § SaU Lol 2EVEAR_Leediauln_Loli?_t#B.dac ENVIRON



Haoneysuckie : ’ June 2004
Summary Siie Audit Repoart = Lot 22 and Part Lot 23 1ee 5 South

13 CONTAMINATION MIGRATICON POTENTIAL ..o niaran e 29
14  COMPLIANCE WITH REGULATORY GUIDELINES AND DIRECTICNS.............. 30
15 CONCLUSIONS AND RECOMMENDATIONS e 31
16 OTHER RELEVANT INFORMATION ..o e sem e 32

EnMeolen i leneyseckboy o § SoulihLat ZRE5AR LeeSSowrt_olX2_fd.doc ENVIRON



Honeysuckle ' June 2004
summary Site Audit Report — Lat 22 and Pard Lot 23 Lee & South Page|

LIST OF FIGURES AND TABLES

Fage
Tale 3.1 - Stratigraphy of Lot 22 Llee 5 Sou’rh?é
Tabla 4.1 — S HIS Oy e v e s e e e e a4 e nar e e a4 b s b sressneean
Tablg 6.1 — ContaminGnts Of CONCEM . s e e e e cercrniee s g
Table 7.1 - QA/QC - Sampling and Anaiysis Methodology Assessment. .. 10

Table 7.2 - QA/QC - Laboratory and Field QA/QC ASSESEMENT . s 13

Table 9.1 - Evaluation of Soil Analytical Results for Layer A (Silty Sands} and Layer B
{Sands) Summary Table (MGG s et eresseeesns L7

Table 9.2 - Leaching Potential of Sand Fill and Tar Layers for Lot 22 {as surmmarised by

Table 9.3 - Evaludtion of Soil Anaiytical Results for Layer F {Alluvial Sands) Summary Table

Table 9.4 - Evaluation of Soll Analytical Results - Overall Summary Table {mg/kg). .o 19
Takle 10.1 - Evaluation of Groundwaiter Analytical Results — Summary Table [pafl). ... 21

Table 11.1 - Evaluation of Base Soil Validation Analtical Resulis for Excavations
Summary TARIE [MGIKDN. . e ettt ettt e eaees 20

Table 11.2 - Evaluation of Soil Validation Analylical Results tor Layvers A and B Used to
Reinstate the Site. Surnmary Table (Mg, e 26

LIST OF APPENDICES

Appendix A ATTACHMENTS

1. Honeysuckle Development Area

2. Survey Plon of Lot 22 and Part Lot 23 Lee 5
South

3. Soil Sampling Lecations - Let 22 and Part Lot
23 Lee 5 South

4, Groundwater Sampling Locations

5. Remediation Excavaiion - Lot 22 and Part Lot
23 Lee 5 South

Appendix B SOIL AND GROUNDWATER CRITERIA
Appendix C EPA APPROVED GUIDELINES
AppendixD  ANALYTICAL LISTS AND METHODS

EyArstecte oraysucklsiLoa 5 5oL lLer 22455A3_LeeSioutn Loi22_ o9 doc ENVYIRON



F]

Honeysuckle

Jung 2004

Summnary Sie Audit Report — Lot 22 and Part Lot 23 Lee 5 South Pagei

ARD

ALS

Amdel
COANZECC

AST

Baf

Bal

BTEX

CH

DP

DEMR

EFPA

CsA

ho

HCa,

HOC

LOR

Mercury

Metgals

mgfag
ma/L
ug/L
NATA
NC
KL
gl
MEHF
MEPM
MNHRARC
f
OCPs
OHAS
OPPs
P.aHs
PCBs
PID
PGIL
~— rH
LASQC
RAF
RPD
SAS
SMP
S3AR
SVQCs
Swil
TOM
TPHs
ucL
UsT
V(s

LIST OF ABBREVIATIONS

Austrdlion Height Datum

Austraricen Laboratary Services

Amdel Leboratoies .

Australion and New Zecland Envirenment and Conservation Council
Above ground Storage Tank

Benzo[a)pyrens

Below Ground Level

Benzene, Tolueneg, Ethylbenzene & Xylenas [Monoaromatic Hydracarbons)
Cyanide [total or free)

Leposited Plan

Deportment of Sustainable Nafural Resources {formerly DLWC)
Enviranmemn Froleciion Avtnariby [NSW)

Environrmental Sife Assessrnent

Hagtore

Honeysuckle Development Areg

Honeysuckle Development Coporalion

Limit of Reporting

Inorganic mercury unless noted oihenwvise

As: Arsenic, Cd: Cadmivm, Cn Chiomiom, Cu: Copper, Fe: ron, Nie Mickel, Ph:
Lead, Zn: Iinc, Hg: Mercury, 5n; Tin

miiligraims per Kilogram

siligrams per Litre

ticrograms per Lifre

Nationa Association of Testing Authorities

Not Calculated

Mot Detectec

Nanograms per Litre

Mafional Envirenmental Health Fonam

National Envirenment Protection Measure

Neional Health ang Medical Research Council

Mumber of Samples

COrganochlorine Pesticides

Cecupational Health & Safety

* Crganophosphorys Pesticides

Polyovclic Aromotic Hydrocarizons
Poivehlorinated Biphenyls
Photolenisaticn Cetector

Practical Guaniilation Limit
armeaasure of ocicity, hydrogen fon activily
Qudlity Azssurance/Quality Control
Remedial Action Plan

Relglive Percent Difference

fite Audil Staterment

Site Monagement Plan

Surmmary Site Audif Report

Serni Volatile Crganic Compounds
Standing Waoter Level

Total Organic Matter

Totct Pelroleun Hydrocartons
Upper Confidence Limit
Unelerground Storage Tank
Volatile Organic Compounds

O tablas is 'not calculeted”, 'no citeria” or ' not opplicable”

PO sy Honoys sk, Lo 3 Southi ol 220 55AR, LanSSou't ol &8 doc ENYIAOHN



Haoneyuckie June 2004
Summnary Site Audit Report — Lot 22 and Part Lot 23 Lee 5 South Page 1

1 INTRODUCTION

A site contaminafion audit has been conducted relating to the western portion of
'lee 5 South” within the Honeysuckle Development Areq, Newcastle, The Audit is
required by the Honeysuckle Development Corporation to determine the suitability
of the site tor the infended land vse. i.e. an qudit for the purpose stated in Section 47
(1) (b} {iia} of the NSW Contaminated Land Management Act 1997. It is understood
that the intended use of the site is commercial,

The Honeysuckle Devalopment Area (HDA) is located adiacent to Newcasile
Harbour and consists of reclaimed lond that was previously used for rail and port
related activities. The Honeysuckle Develepment Corporation is coordinating the
redevelopment of a number of other properties within the HDA. Separate Site Audit
Reports and Site Audit Statements have been or will be prepared for these sites by
the gppeinted Auditor,

This Audit has been conducted with regard to the western portion of what was
known s ‘Lee 5 South', This western section has been designated as Lot 22 and Part
Lot 23. Parsons Brinkerhoff [formerly PPK) investigatsd the whole of 'Lees 5 South’,
which consists of Lot 21, Lot 22 and Part Lot 23.

Details of the qudit are:

Requesied by: Peter Bowlaes on behalf of Honeysuckle
Development Corporation,

Request/Commencement Date; B Febiuary 2002
Auditor: Graeme MNyland
Accreditation No.: 2808

The audit included:
1 A review of the following reports:

5 ‘Draft Sampling and Analysis Plan Honeysuckle Development'. January
2002 by PPK Environment and Infrastructure Pty Ltd (PPK].

3 ‘Sampling and Analysis Plan Honeysuckle Development'. March 2002, by

PFK.

n 'Dreift Environmental Assessment, Lee 5 South, (Lot 1111 DP 1027135},
Honeysuckle, NAW', Moy 2002 by PPK.

o ‘Draft Quality Assurance and Quadlity Contfrol Report, Environmenial Site
Assessment, Honeysuckle, NSW,' Qctober 2002, by Parsens Brinckerhoff
(PB).

G ‘QualiTv.Assuronce and Qudlity Control Report, Environmenial Site
Assassment, Honeysuckle, NSW ' February 2003, by PB.

r 'Honeysuckle Delineation Sampling Plan - Lee 5 South.' 28 October 2002,
by PB, '

& ‘Proposal for Phase 3 Delineation Investigation, Lee 5 South, Honeysuckle,

P Pices 9y IoreysucieiLee 5 Soul Tulat 225 R Leastouln Lol22 sTBdos ENYIROHN
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NSW', 8 November 2002, by PB.

a ‘Draft Contaminant Delineation Invesiigation for Lee 5 South,
Honeysuckle, NSW." February 2003, by PB.

o '‘Contaminant Delineation Investigation for Lee 5 South, Honeysuckle,
NEW." February 2003, by PB.

L ‘Remedici Action Plan, Lot 22, Lee 5 South, Honeysuckle Development
Estate.’ June 2003, by RCA Ausiralia Pty Litd [RCA).

r 'Draft Implemeniation of Remedial Action Flan Lot 22, Lee 5 South,
Honeysuckle Development Estate.’ March 2004 by RCA.

" 'Final Implementation of Remedial Action Plan Lot 22, Lee 5 South,
Honevsuckle Development Estate.” April 2004 by RCA,

s Site visits on 17/02/02, 5/04/02, 11/04/02 and 05/06/03.

5 Discussions with PPK {PB), RCA and the Client. This included email
conaspondence.

The Samgling and Analysis Plan was prepared for 12 sites within the HDA. It included
a review of previous reports and cerial photographs. Plans relevant {o sach site were
also included,

The Quality Assurance and Quality Control Report was prepared for the
environmental site assessments underiaken by PPK for 12 sites within the HDAL It
included the data guality objectives and the field and laboraiory GASLC results,

The PB and PPK Environmental Site Assessrment Raports and the Delineation
Investigation included sail and groundwater analytical results for Lee 5 South (Lot 21,
Lot 22 and Part Lot 23}, Grounclwater results for the remaining HDA were tobulated.

The Remeadial Action Plan included details of the propesed soil rermediation and
validation sampling for the western portion of Lee & South, Lot 22 and Part Lot 23.

The Implementation of the Remedial Action Plan Included furiher site and
groundwaler characterisation and volidation results for Lot 22 and Part Lot 23 Lee 5
South. The Report also Included a draft Site Management Plan for Lot 22 and Part Lot
23 Lee 5 South.

I FreiEchai ook Lo § SouTh Lo ZEEAR_Leesioylh Lo!22 §5.doc ENVIRORN
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2  SITE DETAILS

2.1 Llocation

The Honaysuckle Development Area s located adjacent 1o Newcastie Harbour in
Newcastle. This entire development area gonsists of seven 'precincis’, most of which
have either been sold or davelopsd. Current investigations being undertaken for the
Honeysuckle Development Corporation (HDC) extend from ‘Fig Tree Patk’ 1o ‘Lee
wharf A Curlilage' and cover only two of fhe seven ‘precincts', which for the
purposes of this Audit will be referred to as the HDA.

Located within the HDA is Lee & South, which consists of Lot 22 and Fart Let 23, the
subject of this Audit, and Lot 21. A site plan of the HDA, indicating the tocation of Lee
5 South is shown as Aftachment 1, Appendix A. A survey plan of the site is attached
as Attachment 2, Appendix A, Tha northern boundary of the site is defined by
Honeysuckle Drive, which is known as Road Reserve. The southern boundary is
defined by a fence separdting the site from the rallway line.

Further site details include,
Streat addrass: HDA Is locoted af Honaysuckle Diive, Newcastle, NSW,

Identifier: Lot 22 and Part Lot 23 DP1027135 (referred fo qs Lot 2)
. have not yet been gazetted. The site is currently stil part
of the larger Lot 1111 DP 1027135 {see Attachment 2,
Appendix A}

Local Government: Newcastle City Council

Owiner: Honeysuckle Develepment Corporaticn
Sife Arear a032m?
2.2 Zoning

According fo the Newcastle Draft Local Environmental Plan [LEP) 2003 the site s
zoned as 3 (¢} Clity Centre.

2.3 Adjacent Uses

Lot 22 Lee 5 South is located within HDA, which, at the time of inspection remained
predominantly undeaveloped l.e., vacant grassed land. :

Surrounding landuses include:

o to the norfh-west, commercial (marinas, offices) and residential uses
[apartments) within other precincts of the HDA,;

n to the south, proposed commercial (hoiel) and residential uses [apartments),
exlsting commercial premisas and the railway line;

to the éas’r, predominately commercial premises;

1o the narth, Newcastie Harbour,

FFoechconeysuekailee 5 5ol ot ZASSAR Leuioulh Lo X gFB.doc ENVIRON



T

Honeysuckle June 2004

Summary Sile Audit Report - Lot 22 and Part Lot 23 Lee 5 south Poge 4

The site is located within a predeminantly commercial area with some raesidential
land uses.

2.4 Proposed Development

It is understood 1hc1i'whi]e thera is no specific development proposed at this sfage.,
that future development at the site is likely to be for commercial uses. The data will
be assessed against the 'commercial/industrial’ land use scenario.

2.5 Site Condition

Prior to the remediction works, Lot 22 Lee 5 South was partly covered by a grassed
mound approximately 2 min height. At the time of the Auditor’s visit in June 2003,
matericls excavaled from the adjacent property had been stackpiled over Lot 22,
RCA indicatad that these materials, laltened and trenched while ot tha site for an
asbestos survey, were removed and disposed of to landfill as inert waste,

Photds provided by RCA following the remediation works show the site fo be
relctively flat with only minor areas of grass. There are currently no structores located
over the site. A gravel track has been formed along the northern boundary.

Surface water that flows to the north of the site would he intercepted by the storm
water systern along Honeysuckle Drive that discharges into the nearest surface water
receptor, Newcastle Harbour, Surface water would alse flow directly inte Cottage
Craak.

IxFrschioneysuok el Len 5 SoltiLal 22VT5AR_Laessmin Lo22_sPh.dae ENY I ROHN
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3 STRATIGRAPHY AND HYDROGEQLOGY

3.1 Siratigraphy

The maijerity of land within the HDA has been recloimed from Newcastle Harbour
and Cottage Creek using fill materials, The depth of these materials varies across the
HDA, increasing towards the harbour. Pravious and current investigations indicaie
that the fill materials used across the HDA contain substances that are associated
with the following:

12 pc:sf rail activities i.e. railway sleepers, rail spikes:
u energy production i.e. coal ash, chitter, coal tar and slag; and
construction activities i.e. pipes, wood, building rubble.

Following filing at Lot 22 Lee 5 South, road base and cobbles were used as a base
for o loading platform over the site.

soil, excavated from Worth Place and Honeysuckie Drive were then stockpiled at
Lee 5 South, As these materials had been excavated from other paris of the HDA,
the materials encountered af this site are similar in compaosition to fill materials across
. the HDA.

The strafigraphy ot Lot 22 Lee 5 South as ouflined by RCA (May 2003) is summarised
as Table 3.1,

Table 3.1 - Straligraphy of Lot 22 lee 5 South

Approximat Layer (as
oo th (my | Indicated by Desetiption
P RGA)
Q A&B | Sty sand with some codal, ash, gravel paricles, plastic and meto!
debns. Both solls accur ¢s 1he top and the undearling layers.
1-1.5 C&D Silky gravel nciuding some slag. coal and cobbles at sondstone
thot ore coated in tar. These materials were found to be
associcted with Layers Gand £

1.5-1.4 G Roackase consisting of gravels and tar. RCA notes that Layer G
Is ‘compacted rood gravel impregnated with o tarry rood seol
which is fypicaly only 0.05m in thickness'.

14-1.7 E Compacted cobble sandstone within a sancly matrx.

Visitale tarry material occurs within the jeinls and the voids of the
cobbles,

Directly undericin by the alluvial sand materials,

Typicaly G.1 fo 0.2 thickness,

1.6-18 H&I Clay fil cortaining coal, sangstone and claystone overlying sitty
sand containing shel, coal and grovel. RCA indicate that these
ocCur o8 sporadic lenses In limited areas across the site.

17 = : 'F Alluvia] sands. The deptin below ground level varies due to
- canfinues maunding of fill,

These soil descriptions are fairly consisient with those provided for Lot 21 Lee 5 Scuth.
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3.2 Hydrogeclogy

Groundwater across the HDA is relatively shallow and given its close proximity to
Newcastle Harbour, is fidally influenced, Wells installed adjacent to the harbour
reported salinity similar fo that expected of seawater. Overall flow direction is
towards Newcasile Harbour.,

Al Lee 5 South, groundwater was encountered at depths of between 3.2 and 4.2 m
within the naturdl Qlluvidl sands well below the fill materials.

~Nine regisiered bore wells for domestic, recreational and industial use are located
within a 1 km radius of the site. The depth to water ranged in depth from 4.7 to
13,1 m,
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4 SITE HISTORY

The majoriiy of land within the HOA was reclaimed from Newcastle Harbour and the
mouth of Collage Creek sometime between 1894 and 1944. The HDA has previously
been used by various government authorities for rail and port reloted activities. The
site history for Lot 22 Lee 5 South and the HDA has been summarsaed Th Table 4.1,

Table 4.1 - Sile History

Dote Activily al and adjacent to Lot 22 Lee 5 South
1864 The Great Northern Railway waos first docurmented in 1886 fo the souih of
| Lot 22 along “the coast’,
1879 The Honeysuckls Point Railway Station was located to the east of Lot 22
until approximately 1236,
The mgjority of the HDA was reclaimed from Newcaoastle Horbour and the
1894 '_mou1h of Cottage Creek somelime between 1894 and 1944, Cotiage
Creek had flowed over Lot 22
Land in the vicinity of Lot 22 Lee 5 3outh has been port of the 'Trackfast’
site wsed for handling rail corge.
Unknowii d g
Uniit 19293, Lot 22 Lee 5 South confained raiiway lines and part of the
loading konk of the 'Trackiost’ site,
various maternials were previously stockpiled ot various sites over the HDA
including part of Weorth Place Parz, Park Residential, Wiight Lane. Lee 5
lo77 souin, South Park and Park Residential,
Soil excavated irom Worth Flace and Honeysuckle Orive hos been
stockpiled ot Lot 22 Lee 5 South since 1997,
Current Unoccuniad

It is the Auditor's opinion that the site history of both the HDA and Lot 22 Lee 5 Scuth
is adequately known.
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5 PREVIOUS RESULTS

Environmental site assessmenis have been undertaken by PB for a number of ‘sites'
acioss the HDA, from Fig Tree Park 1o Lee Wharf A Curliloge. The mmm results
abtcined prior t¢ May 2003 indicoted the following:

1 Only ong of the 45 samples submitted for QCP anabysis within the fill materials
reporfed an OCP, chlordane-trans, of a low concentration below the cnrerlcl
This sample was collected from the surface.

I OPPs were not detected above PQLs within the 12 samples subrnitted for
anabyses.

L: PCBs were not detected above PQLs within the 46 samples submitied for
analyses.

o BTEX compounds were only detected within three of the 147 samples submitied
for analysis. These have since baen shown 10 be associgted with former bulk
fuel storage and have been targeted for remediation;

s pMetals, pardicularly copper, ledd and zing, TPHs and FAHs, including
benzo(alpyrene have been defected at elevated concentrations across the
HDA.

These resulis confirm fhose from the seven earlier investigotions [1975-1999)
surnmarised by PB (March 2002) where OCPs, OPPs, and PCBs were not detected
above PQLs and where metals, TPHs and PAHs were shown to be the main
confaminants of concern.

Following this review, it is the Audifor's opinion that OCPs, OPPs and lPCBS are not
" contaminants of concem within the fill matearials and require no further investigation.
Pasticides could slill be a contaminant of concern in some locations due fo surface

spraying.

RCA indicate that maotericls stockpiled at Lot 22, sourced from the adjacent Lot 21
Lea 5 South site, had heen inspected by Pickford Consulting with ‘one small piece of
asbestos' found. Further inspections were undertaken following flattening and
trenching of the materials. One sample collected for analysis did not report asbestos
fibres. The advice obicined by Pickford Consulling indicated that the slockpiled
material is ‘free of visible asbestos-cemant’. Thase rasulis Indicate that there is o low
risk of visible asbestos-cement within fill ot the Lot 22 Lee 5 South site, Other results
obidined for the adjocent sife, Lot 21 Lee & South, are discussed in Section %.
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& CONTAMINANTS OF CONCERN

Following a review of the site history and previous investigations underiaken
adjacent to the site, the Auditor has identified the key contamination sources and
activities, These have been tabulated within Table £.1. Thase are similar to those
identified by the Consultant, |

Table &1 - Contaiminants of Concen

Activity Contaminants of Concern

riling Petraleumn hydrocarbons, PAHS, heavy metals
(especially Cu, P, Zn)

Railway ines and associated pesticide | Petroleumn hydrocarbons, PAHs, heavy metals,
SprCIying CCPs

Loading bank Petroleurm hydrocaroons, PAHs. heavy metals
fespecially Cu, Pb, Zn)

Stockpiling Petroleumn hydrocarions, PAHs, heavy metals

In addition 1o those contaminanfs of concern cutined in Table 6.1, PPK {2002)
identified:

n dsthastos as a contaminant of concem for rallway facilities and workshops. No
asbestos containing materals were noted during the PB and PPK investigations
and two samples submitted for analysis by PE did not report the presence of
asbeastos. No asbestos was observed during fisld investigations; and

L phencls within stockpiled scil, This was not reflected in the analytical suite and
given that the stockpiled materials have been sourced from the HDA it s
untikely that phencls are a contominant of concern,

In the Auditor’s opinion the contaminanis of concern listed in Table 6.1 are reflected
in the analytical sulie used by the Consultants, PB and RCA. The individucl
substances included in each analytical suite are listed in Appendix D,
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7 EVALUATION OF QUALITY ASSURANCE

AND GUALITY CONTROL

The Auditor has assessed the overall quality of the sampling and analysfs program
outlined n the following reports in reference 10 EPA [19297] 'Guidelines for Consultants
Reporiing oh Contaminated Sites'.

£ FPE [2002) ‘'Envirenmental Site Assessment, Lee 5 South, Haneysuckle, NSW'

i PB [2003]) ‘Contaminant Delineation Investigation for Lee 5 South, Honeysuckle,

N3W' and

5 RCA [2004) ‘Implementation of Remeadial Action Plan'.

The Auditor's assessment f-ollows inTables 7.1 and 7.2.

Table 7.1 - QASQC - Sampling and Analysis Methodolegy Assessment

|
Sampling and Analysis Plan
and Sampling Methaddogy

Comments

Reprasentative sampling:

Sampling Paitern and
Density

Depth and Maierial Type

Soil; Mumerows boreholes weare excavated over ihe site by
PPE [PB) and RCA. Much of the site has disa been
excovoted during remediation works, '

Similar materials were encountered at Lot 21 where
numearous boreholes and excavations for remediol works
wers underaken,

The Auditor considars that sufficient excavations have oeen
undertaken to characterse the strafigraphy of the site,
including those areas not included within the bounds of the
remediation works.

The varicus fill materials and the underlying alluvial sarids
have been fargeted for PAH, TPH and metals analysis,

In the Auditors ohinion. the coverage and sampling densities
far these contaminants are considered approgpriate.

Validation: Only base samples were collected. As the
excavations were visually validated for tar impacicd
materials, the tack of woll validotion samgles is not
considered significant. RCA indicate that although most of
the impacted materials were removed, that there moy be
some resigual material [not containing iar] that could not be
visually identified.

The density of sampling was ot approximately 2.5 m intervals
within tha nafural sands.

validaotion sameling of Layers A and B {top fill} combining all
previous sample results with 44 samples for 5000m? equalled
at adensiiy of @ 10mgrid,
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Sampling and Analysls Plan
and Sampling Methodology

Comments

These densities are considered to be appropricte.

Groundwater. Four groundwaier wells are locoied over Lot
22 Lee 5 South, An additional wel 15 located down-gradient
and three wells are located adjacent to 1he site al Lot 21
Lee South, A network of wells is alse located across the
remainder of the Honeysuckle Developrment Areaq,

sample Collechion

Soil; FB conducted sample collection via g solic flight auger
or an excavaior, Samples were collected with an SPT except
for surface samuples which were collected from the base of
the auger, which can result in a lass of volatiles, Samples
were Qlso collected by hand from the excavotor bucked.

RCA concducted samplé collection via an excavaior,
Samples were coliected by hand from the excavotor bucket
or directly from the walls of the excavation.

Groundwater: New disposable bailers were used by PB for
each well across the Honeysuckle Development Area. RCA
used a bladder pump to develop the wells and o bailer to
purae cnd sample,

well Construction

PB and PFK: No construction details were provided for the
well located at Lot 22, RCA do not indicate the depth of
screening. However groundwater was encountered within
the alluvial sands.

RCA: The wells wera completed at between approximate!y
4 dnd & metres depih. These wealls were screened over the
natural sgnds and into the lower levels of the fil materials
well chove the standing waoter levels.

Cetailed description of
sampling melhods

Al samples were placed into agpropriately prepared and
preserved sompling bottles pravided by the laboratory ond

chilled during transport to the |abs

Groundwater somples to be analysed for heavy metals wers
fizld filiered by RCA. PB and FPK do nof indicate whether
metals were figld filtered prior o andalysis. As the metals
concentrations reported by PE and PPK may be over- or
under-estimated depending on the groundwater pH, the
results obtoined oy RCA will be refarred fo.

Chain of custody

Chain of Custedy for all samples were provided for all of the
samples submitted to ALS, AMDEL and LabMark for dnalysis.

Detailed description of fisld
screening protacals

PR and PPK undertook field screening with the resulls

1 reporied within the test pit/borehele logs. PID screening

procedure was nat provided. Calioration field day sheets
were provided.

PB: The most elevated PID reading of 35ppm was repored in
sand containing tar. This sarmple was submitied for TFH
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Sampling and Analysis Plan
and Sampling Methodology

Comrmenls

anolysis. Al other readings wers relalively low,

PPK: The most.elevated PID reading of 19ppm was detected
in o gravely sand. This was nof submitted for TPH analysis.

KECA: Field screening with a PID was Hot undertaken. This is
considered appropnote given that the maoin contaminants
of concern were assccialed with visually chvious tor,

§
|

Decontamination
Procedures

PB and PPK: All sampling equipment including frowels, qugers
and split spoon sarmplers were decontaminated between
sampling locations. Mew disposable bailers were used for
2ach well.

All: The excavetor was not decontaminated o samples
weare collected from the body of the sail within the hucket,
The auditor considers this o be appropniate.

RCA decontaminated the bailer betwean saompling points.
Mo decontamination was undertaken during soi s'clmpling as
disposable gloves were worn and callectad direcily frorm the
excavator buckedt.

Sampling Logs
{indicating somple depth)

Sample depths were indicaled, 'as was the straligraphy of
the test pits/boreholes. The stratigraphy noted for each layer
was identical within each borehole log. The Auditor noies
that more details are provided in the text. U is thaerefore
ditficult to determine an association befwesn elevaled
concentrafions of the contaminants and differencesin
rmaterial typas between borehole logs.

Sampling Splitting
Techrigques

PB and PPK: Samples were splif by splitfing the sample i.e. no
rrixing.

RCA: samples for volatiles analysis were transferred directly
from the sampling gevice to the sampling botile.

The sampling and analysis methodology is considered appropriate as:

v the sampling density and depth indicate that there is a low risk of substantially
higher concenhrations remaining undetected at the site; and

sarnple collection was undertaken prroprio’rely under chain of custody.
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Table 7.2 - QA/QC - Labaratory and Field QA/QC Assessment

Lab and Field QA/QC Comments

Practical Quantitation Limids | RCA: The PQILs for anthracene of 0.1ug/L were greater
(PQLs]. | than the Ingger value of 0.01ng/L, While the PQL for
codmium of 0.1 mg/L was greater than the trigger value
of 0.0007 mg/L, cadmiurm was detecied in all three RCA
© groundwater wells.

| A number of PAHS and cadrmium for the PR and PPK
groundwater monitaring raunds also exceeded the low
reliabiity tigger values for groundwater. These wells were
located across the remaindser of the HDA, the resulis of
which hove been uied to provide an indicafion of
background concentrations.

Field Quality Control Samples | Field quality control samples including field duplicates
{intra-lob "blind™ and inter-lab “split" ], frip blanks [PPE)
and trip spikes (PPX] were undertaken at appropriate
frequencies.

Groundwaoter field quality control samples were
undertaken by PPK for the whole of the HDA.

| No trip blanks or trip spikes were analysed by RCA. This
~was not considered to affect the usability of the data as
. only low levels of TPH C4-C9 ond BTEX have been
defected within the soils. Trip spikes were not used oy PB.

Wash blanks weare not required as dedicated sampling
eguipment was used for each location for groundwater
sampling and gloves were changed for eqch scmple
location for soil sampling.

Fisid QA/QC undertaken The results from mast laboratory quality control samples
were within appropricte imits.

RPD reported by PPK for the interdaboratory soil duplicole
sample for lead was 112%. This result was less than the
criteria,

PE reporied RPDs from 44% to 246% tor arsenic, copper and
rmercury within ong intra-lab duplicate pair ond RPDs from
46% to 82% for these rmetals plus chromivm and nickel for |
the same inter-igb duplicate pair, The results iilustrate thot
the cantaminants within this soil sample are varcble in
concentration. Fram iha lag it appears that this sample
© contained tarry materiails.

FPK: Trip blanks for the HDA reported.copper {2), ginc (7)
and mercury {2 marginally chove FQLs. Trip blanks arg
wsually only used to measure incidental or accidental
contamination of vQCs. The results indicate the potential
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Lab and Fleld QA/QC Comments

far additional metal concentrations in the saomples. This
should be considered when evaluating the results for zinc
whgre concentrations marginally in excess of the trigger
values were detected, '

RCA: Three infra-laboratory duplicates were submitted for
analysis, Two of thase reported quite high RPDs {maxinurm
of 1&674%) for TPH, PAHS, arsenic and coppet. The resulls
indicate that these analytes may have been slightly
under-reported by Labrmark, This is in agreement with the
laboratory duplicates where high variation was noted.,

inter-ldboratory duplicate RFD: were all reported within
contral limits except one where RPD > 30% that was also
greater than 10% LOR for copper.

s nated that most concenirations were reporied at
low concentrotions or were non-detect,

The field blanks did not report analytes above |he PGLs,

Daota Guality Ob]ectives DQOs were set and discussed in relation to the results.
[DQOs)

NaTA raegistered laboratary Loborotory cerificates supplied by ALS, AMDEL and

- and NATA endorsed Labhiark were all NATA stamped,
mathods
Analytical methods and Sarmples wers ex*rrdcte_d and analysed within the
holding tirmes approgriate holding times. Method cades and methods

were supplied in the loboratory cerificates,

Lakoratory quality controd Laboratory quality controi samples including sumogates,
samples mainix spikes, method tlanks, laboratory control samples
and labaorotory duplicates were undertaken by the
laboratory al gpprocriate frequencies.

Laboratory QA/GHC Generglly, the laboratory qudlity control somples were
undertaken | reported within control limits. The exceptions are
discussed below:

The two mattix spikes for copper, nickel and lead could
not be reported due 1o elevated concentrations. These
reporiad concentrations did not appear to be
pariculanty elevated however the gk indicates that the
concentrations wears imoare than four times the matrix
spike concentration. The mairix spike concentration was
not provided.

Twa matrix spikes for flucranthene and pyrene could alse
'mol be reported due to elevated cancentrations.

! RPDs for five laboratory duplicates were repored well
above 30%. RCA indicate that sample heferogengity is
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Lab and Field QA/QC Comments

opinian, previous results shauld be used to determine the
expected magnitude to compensate for some variability
in results and the risk that the concentrations have been
under-reported.

i the likely source of the discrepancy. In the Auditar's

One shallow fill validation sample reported
concentrations of PAHs in o triplicate sample at a
mognilude well above those previously detected ond

! - | the primary sample. The variability with regard o

' chorgcternisation of the malerial is discussed in Section 11,

The most elevated concentrations were not always
reported by RCA. The auditor has included the most
alevated concenirations in the assessment of soil results,

suragatas could not be reported for o numear of
samples either due to matiix interference that reguired
dilufion or the significont concenfrations in the samples.

Qa/QC Data Evaluation As fhree seporate investigations have been conducied

' i Lot 22 Lee 5 Souih by two separate consultancies there
has been liffle consistency in borehole logging
technigues between the repaorts, s in the Auditors
opinion that the RCA borehole logs provide the most
detailed and representative logs. The Audit of the resulis
heas been based on the layers identified by RCA.

RCA determined that the QASQC is 'of sufficient quality ta consider acceptable 1o
comply with the RCA Australia’s quality protocols' and that the data and field
cduplicate results are 'free from systematic and method biasas’.

in the Auditor's opinion, the variability of the resulis for the laboratory duplicates and
the inter-laboratory duplicates indicate either the heterogeneaity of the materials or
the poor pracision and accuracy of the laboraliory, Given that the mest impacted
maitericils have been removed from the site and that those retained have been well
characterised following in-situ and validation sampling over this and the adjacent
site, tha QA/QC discrepancies are not considered to be significant.

In considering the data as g whole, the Auditor concludes that the datais likely to
be reliable and useabie for the purpose of this audit.
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8 ENVIRONMENTAL QUALITY CRITERIA

The Auditor has assessed the soil data provided by the Consultant in reference to Soil
Investigation Levels for Urban Redevelopmeant Sites in NSW {Column 4 -
‘commercialfindustrial’ in "Guidelines for the NSW Site Audiifar Scheme", 1998). NSW
EPA {1974} "Guidelines for Assessing Service Station Sites” have also been refarred to
for assessing TPH and BTEX resulfs.

The Auditor has assessed the greundwater data in reference to ANZECC (2000)
“Australian and New Zealand Guidelines for Fresh and Marine Waoter Quality” for
mdarine waters, Trigger levels provided are concentrations that, if exceeded, indicate
a potentfial envirecnmental problem and "rigger” further investigation.

The curent criteria for individual substances are reproduced in Apper‘rdi.x B.

Low reliability ANZECC {2000) trigger values have been used where they exist for the
individual PAHs (Appendix B). However, a frigger level for total PAHS within
groundwater is not provided within the ANZECC (2000) guidelines. As such, the
thrashold level of 3ug/L from the NSW EPA (1924) Sarvice Station Guidelines has been
adopted.
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? EVALUATION OF SOIL ANALYTICAL RESULTS

PPK {2002} and PB [2003] have previously undertaken intrusive investigations over the
site. The resulis of these investigations indicated that the site was impacted by PAHs

and TPH in association with materials such as coal far and 'black materials’. In some

cases there were 1o visual indications.

RCA {2003] excavaied boreholes to provide a more detalled inspaction of the
stratigraphy of the site. Thea results obtained by RCA have been tabulated and are
discussed below. The dofg obfained by PB/PPK has been summarised where
appropiiate. Remeadiation works have dlse been undertaken involving the
excavation and removal of layers C, G and E from the site. Validation results and
characterisafion of these matericls are discussed in Section 10.

RCA provided detailed borehole logs and collected representative samples from
each il and natural layer. These resulls have been tabulated for discussion while the
results obtained by PPK [2002) and PB [2003) have been summarised,

3ol sampling Iocc:‘r'ions are shown as Aftachment 3, Appendix A.

9.1 Evaluation of PAH and TPH C10-C34 Analytlical Results

PAHs weare the main contaminants of concern and at this site generally occur in
association with elevated levels of TPH ¢10-c34.

The in-situ results for layers A and B are summarised in Takle 2.1. These materials were
excavated temporarily 1o allow remediation of the undetlying kayers and were
reinstated. The validation results obtained prior to backfilling are discussed in
section 11. '

Table 2.1 - Evaluatlon of Sell Analytical Results for Layer A (Slity Sands) and Loyer B {Sands}
' Summary Table (rmg/kg).

Analyte n Detections | Maximum n=>SIL n >EPA
Column 4 (1994}
(EPA 1938)
Benzolalpyrena 7 ] - 22 1 N/A
Totol PAHs 7 5 322 1 N/A
TPH C10-C36 7 1 850 MNAA 0

Representalive samples were collected from the siity sands {layer A] and sonds {layer
B) and the results are indicative of the matenial retained.

Benzo(a)pyrene and total PAHs were reported in excess of the SiLs within only ane of
the seven samples collected. The other six samples reported relatively low levels of
total PAHs with a maximum of 45mg/kg. These results are consistent with those
reported for Lot 21. RCA noted that the maternials reporting the highest concentration
ot PAHs could not be distinguished visually from those with low contaminant levels,

TCLP results undertaken by PPK and included in the RCA report indicate that only
minor amounts of PAHsS lecach from the sandy fill materials. The maxinmum leachate
potential for the sandy fill materials was sourcad from a soil reporting total PAHs of
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474 mg/kg. similar to the maximum level repeorted for sandy fill at the site. Materials
containing tar have the potential to leach high amounts of PAHs. These materials
have beenremoved from the site as discussed in Section 11.

Table 9.2 - Leaching Potenticl of Sand Fill and Tar Loyers for Lot 22 (.us summarised by RCA}

Leachate Potential of; Fill Fill Cantalnlng Tar

(s&nd, no obvious tar}

n=§ n=4

Maximum Wean Maximum Mean
Naphthalene 23 7 . 8080 2164
Phenanthrene 21 5] i 400 237
Anthracene 3 0.9 9.6 3
Flugranthene 5 1.5 50 3
BiajP < LOR A 4 1.1

Layer O consists of gravels and was encountered in association with the fermer
loading bank. Total PAHS [maximum of 4/mg/kg) and benzola)pyrane (moximum of
3mg/kg) were detected below the SiLs. TPH was not detected above PQLs within the

two samples.

Layer H consists of clays that include coal, sandstone and claysione. Layer | consists
of silty sonds confaining shell, codl and gravel, RCA indicate that these occur as
sporadic lensas in limited areas across the site.

PAHs and peholeum hydrocarbons were not detected above PQLs within layer H.
Lead was however detected at an elevated concentration of 2080 mg/kg os

discussed below,

The sample colecied from layer | reporied benzolalpyrene at 5 4mg/kg marginglly
above the SIL with total PAHs at é1madkg. TRH C10-C34 at 340ma/kg was reported
below the crifera. Given that the exteni of this maiernial is likely to be limited 1o these
‘sporadic lenses' the Auditer does not consider it signiticant that the material has

been refained at the site.

A number of samples were collected from alluvial sands underlying the tar road base
and sandstone layer. PAHs wera not detected above the LORS within the majority of
the alluvigl sands submitted for analysis. TPH c10-c34 was not delected above LORs,

Table 9.3 - Evaluation of 3cil Analytical Resulls for Layer F (Alluvial Sands)

Summary Table {(mg/kg).
Analyte Detections | Maximum n>SiL n=EPA
Column 4 f19594)
{EPA 7998)
Benzo[d)pyrensa 0 - 0] /A
Total PAHs 1 1.3 (] MNiA
TPH C10-C34 0 - G MN/A
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2.2 Evaluation of All Other Analyfical Results

Soll somplas were dlso tested for ¢ variety of contaminants including TPH C&-C9,
BTEX, OCPs and heavy metals [As, Cd, Cr, Cu, Ni, Fb, Zn, Hg). Overall results for the fill
and natural materials sampled, excluding Layers C, G and E, have been summctrised
inTakle 9.4, :

Table 2.4 - Evaluaiion of Soil Analytical Results - Overall

Summary Table {mg/kg]).
Analyte n Detectiohs Maximum no= 810 n =EPA
Column 4 (1994}
{EPA 1988)
Asbastos 2 0 Mil MNIA MAA
Arsenic 13 13 36 0 N/ A
Codmiurm 13 7 1.6 o NfA
Total Chrarmium 13 L 1 0 N{A
Copper 13 13 90 O M/A
laad 13 12 2080 flayer B) 1 MN{A
Micksl 13 8 14 0 MN7A
Zinc | 13 12 : 770 llayer H) 0 NYA
i E‘:E;‘g:ic) 13 6 0.53 0 N/A
TPH [cé-cF)* 13 o - N/A 0
PCE* 4 0 - Lo N/A
L OCPs” 4 L0 - | 0 | A
| Total phenolics 2 4] - 0 MNA
Other YO s . 3 4] - M NS A

Heavy metals, particularly copper, lead and zing were detected at slightly elevated
concentrations within the fill mc[ienclls

A parficularly elevated concen’rrohon of lead was detected in Layer H at
2080ma/kg. The distribution of the elevated concentration appears random and
delineation would be difficult, The extent of impacted scils appears limited.

The resulis reparted by RCA are similar to those reported by PPK for Lee 5 South and
RCA and PB for Lot 21 Lee 5 South and for the Honeysuckle Developmaeant Ared. A
numker of fill materials across the site contained slc:g The concentrations of metals
were no greaier within thase samples.

TPH C&-C9, OCPs or PCBs were not detected above the PQL s which is consistent
with results for materials over Lot 21 and those obiained for the HDA.
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2.3 Summary

Silty sonds {layer A) and sandy fill {layer B) that have been retained across the site
are known, from previous and current investigations, to contain elevated levels of
PAHs and TPH above the human health based threshold concentrations. These
elevated levels appear to occur randomly within the fill moterials ond connot be
identified visually by the Consultant. The Auditor considers that further investigation
would not provide any further clarity on the distribution of the high PAH
concenfrations, and that selective remaovadl of "hot sppots” is nat feasible.

It the Auditor's opinion, the soil analytical results are consistent with the site history
and field cbservations. The results indicate that fill has been impacted by PAHs and
peiroleumn hydrocarbons. The Auditor is satisfied that fill and alluvial materials af the
site have been cdequately characterised and that no further investigations are
heeded,
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10 EVALUATION OF GROQUNDWATER ANALYTICAL RESULTS

Fill materials across the HDA are characterised by elevated concentrations of PAHs
and TPHs. Fill over some areas of the HDA have dlso been impacted by elevated
concentrations of metals. Considering the distiibution of these impacted materials
across the HDA and the arbitrary boundaries between land parcels, groundwater at
the HDA has been considered as one data sat.

Groundwater samples collecied from over the Honeysuckle Development Area were
tested for o variely of cantaminants including PAHs, TPH, BTEX, OCPs and heavy
metals {As, Cd, Cr, Cu, Ni, Pb, Zn, Hg). Twenty-one of the wells were sampled and
anatysed in April 2002. Cne further groundwater bore was installed ond sampled at
Lee 5in Janvary 2003. Three new groundwater wells were installed by RCA over the
adiacent Lot 21 Lee 5 South and samplad on 17 and 18 May 2003,

Three wells were installed over Lot 22 Lee 5 South and sampled in August 2003 prior to
remedicl works at the site. The results have been summarnised in Table 10,1,

The analytical suite iIncluded the most likely contaminants of concern for tha HDA.

Overall resulis have been summarised in Table 10.1. Groundwater sampling locations
at and down-gradient of Lee 5 South are shown as Attachment 4, Appendix A,

Table 10.1 - Evaluation of Groundwater Analytic al Results - Summoarny Table (Lg/L).

Analyte Honeysuckle Development Area Lot 22 Lee 5 South ;
Detectlons | Maximum | n> frigger Detections Maximum n = trigger
n=25 values =23 values
Arsenic 21 ! 130 20 3 34 2
Cadmium 3 | 0.4 0 1 [aic] a
Total Chromium ? 1 7 4] 0 - a
Copper 21 i 5% 20 1 2 1 5
leod 12 B4 8 0 - a
hMangonese 22 1241} 15 MNA MA NA,
Nicke! 18 8 2 3 - 2
Zinc 25 101 13 3 25 3
karcury (inarganic) Q ! - 0 0 - HA
TPH [cé-c%) lpofL) {n=22|] 56 NAA G - NA
TPH (C10-¢36) (ng/L) [n=42|] 334 N/A 190 . MA
BTEX [HEEI} - MAA MNA NA it
Benzofa) pyre'ne 1 2 1 0 - o
Hophihalene 2 0.8 0 3 0.3 G
Phegnanthrene 3 4.4 2 3 19 (138
Anthracene 1 1.7 1 3 1.2 1
Sluroanthene a 4 & 3 17 1
PAHs ~ total® 7 19 7 3 11 1
totas NA - nol anciveed “assessed MSW EPA (1 594]
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10.T PAHs and Other Hydrocarbons

PAHs are the most commaon contaminants found in the fill materials over the HOA
with the greatesi concentrations detecied in association with coal tar. The vertical
extent of these elevated PAHs aver most of the HDA is not clear, given the imited
characterisation of both the fill materials and the underlying materials. However, the
vertical extent of these materials of Lot 22 Lee & South has been determined and the
fill matericils have been adequately characterised.

Low reliability ANZECC {2000) trigger values have been used where they exist for the
individual PAHs and as there fs no EPA endorsed criteria for fotal PAHS the NSW EPA
(1994) guidelines have been referenced,

While the concentrations of PAHs detected have generally been low, thair presence
is likely {0 be related to their presence in the fill materials across the HDA, The
location of the source is hot clear given ihat PAH concenirations within the wells
range from elevated to non-detect down-gradient of impactad {ilt materials.

As the intenfion is to retain impacied fill moterials on-site at Lot 22 Lee 5 Scuth, o
targeted assessment has been underiaken following remediation to assess the
localised impacts from PAHs. Three wells have been installed aver Lot 22 Lee 5 South,
with three othar wells located on the adjacent Lot 21 Lee 5 South.

Tne most elevated concentrations of fotal PAHs af 11 pg/L were detecied above the
criteria of 3 ug/L, on the up-gradient side of the site. Reduced levels {maxirmum total
PAHs 2.9 ug/L) below the criteria were detected within the two down-gradient wells.
These wells were located within the same fill matenals ond were located on the
gown-gradient boundary of the site. These wells appeared o be located on the
edges of the site and not directly down-gradient of the excovation, However, the
results are similar To those reporied jor wells down-gradient af Lot 21 Lee 5 Scuth.

It is not clear whether the PAHs have originaied from off-site. Naphthalens and
anthracene, not previcusly detected ai the HDA, were detected. The lecchate tasis
undartaken by PB indicated that these contaminants have a high leachate potential
from the tar materials. These tar materials have since been removed,

TPH C29-C36 was detecled in one of the down-grodient wells at 190mg/L. TPH was
not detected in any other weills in the near vicinity of Lee 5 South. The PGIL for TPH
C15-C28 was fairly elevated at 400 mg/L.

Given that tar at the sfte reporied particularly elevaied concentrations of TPH
Imaximum of 252,200 mg/kg) in associafion with elevated concentrations of PAHS it is
possible that the TPH in groundwaier was sourced from the tar materials. The
concentration of 150 mg/L is not considered to require remediation as the tar
rmaterials have since been removed,

TPH C&-C% and RTEX were not delected above LORs within any of the on-site and off-
site grouncwater wells,
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10.2 Metals

Copper and zinc were found at elevated concentrations in seme fill materials across
the HDA, with manganese almest inherent at elevated levels within the fill materials.

Heavy metals, principally copper, lead and zing, but also arsenic, cobalt and nickel
in places, was found at concentrations above Yigger values in many wells over the
HDA. Manganese was also detected within groundwater across the HDAL

While concentrations of metals generally appeared consistent across the HDA, two
wells stand out as having elevated concenirations of Zinc ond copper above these
‘background concentrations'. These were detected adjacent to Newcastle Harbour
where elevated concenfrations of these mefals had been detected in the fill.

Lo 22 Lee 5 South reported relatively low concentrations of heavy metalsin ihe fill,
Only low concentrations of metals have been detected in groundwater down-
graclient at Lee 5,

10,3 Conclusion:
The results for Lot 22 Lee & South indicate that:

n Elevated lavels of PAHs were detected within the up-gradient wells af Lot 21
and Lot 22 Lee 5 South. Those wells in similar fitl materials and down-gradient of
these wells reported reduced [evels of PAHs in the groundwater. In addifion,
three PAHs previously not detected atf the HDA were detected, Considering
thase details it is lkely that the source of the PAHs 5 located off-sife and
up-gradient.

As only low levels of PAHs were detected on the down-gradient section of the
site and down-gradient af Lee 5, no further assessment s considered necessary.

u Generally, low conceanirations of metals were reported for the fill materials ot
Lot 22 Lee 5 South and the adjacent site. It s ikely that source of the elevated
levels of heavy metals defected in the groundhwater is located off-site and
up-gradient, or are the result of ¢ widespread regional scurce.

o TPH <29-C24 was detected of a low level in one of the down-gradient wells.
Given that tar has since been removed and that petroleum hydrocarbons wera
not detected dabove the PQLs within the groundwater at other wells over Lot 22
Lee 5 South. Lot 21 Lee 5 South or at the two down-gradient wells over Lee 3,
the detection is not considered o require further assessment or remediation.

Given thal the proposed land use is for a commercial purpose, it is unlikely that water
would be abstracted for use. Groundwater is located approximaiely 3 m BGL in this
areq.

Groundwater for the HDA or at Lot 22 Lee 5 South has not been assessed for all
pessible uses. Iif use of the groundwater is proposed, a licence from the Department
of Sustainable Natural Resaurces [DSNR] should be cbiained.
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11 EVALUATION OF REMEDIATION

PB [2003) concluded that the site was 'unsuitable for the proposed commercial land
use', PB recommended 'that remediation and/or management of PAH, TPH and
heavy metal {lead} contaminated material’ be undertaken prior to development of
Lee 5 South. A remediation action plan [RAP} was prepared by RCA in consideration
of the investigations undertaken by PPK, PB and RCA. Remediation has since been
conducted by excavation and removal of the tar impacted material,

11.1 Remediation Required

Based on the investigations compleied by PPK, PB and RCA, the contaminants of
concern fargeted by the RAP included PAHs and TPH in association with tars within
both the gravel read base material {layer G) and the sandsiane cobbles (Layer E).

RCA {June 2003) indicated that rermedial works would focus on chasing out of the tar
impocted hardstand area that was likely 1o extend over the site, RCA estimated the
extent based on their knowledge of the adjoining Lot 21 Lee & South and the site
history,

RCA presented o number of options for remediaiion works and concluded that there
was only one ‘viable alternative’. This involved the excavation ‘of the identified soll
contamination’' followed by either landtarming or disposal to landfil. RCA did not
discuss the possibility of cap and contain of any remaining impacted materiais.

The RAP prepared by RCA was found fo mostly address the required information, The
checklist included in "Guidelines for Consultants Reporting on Contaminated Sites”
was completed for the RAP.

it is considered that the remediation approach recommended by RCA was
generally appropriate. If shauld be noted that iellowing comments providad by the
Auditor and further investigative works by RCA that the remediation approach was
modified 1o reflect this meore detailed information.

11.2 Remedidation and Validation Activities

Remediation works were undertaken generally in accordance with the RAP, s
modified {0 address the Auditor's comments and actrudl conditions encountered in
the field during remedialion activities,

11.2.1 Excavotion

Soils impocted by tar (laver G and E) including the gravel road base materials and
the underlying sandstone cobbles were excavated and removed fram site, Tar had
been visible in the joints and voids of tHe cobbles. These materials were associated
with particularly elevated concentrations of PAHs [maximum of 243, 717mg/kg) and
TPH C10-Cas, RCA limited the sxcavations mainly to these impacied layers as the
material had been shown 1o leach.

Due 1o imited stockpile space, validation and backfilling occured progressively
during the remediation. RCA noted ihat the maieriais fransported off-site included o
significant amount of overlying sand. This indicates that the matericls were not
screened on-site with @ ‘screening bucket' to separate the tar impacted sandsione
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boulders from the sand fill as had been undertaken ai Lot 2) Lee 5 South. During the
investigation af Lot 21 RC A noted that the tar adhered to the sandstone.

Thase materials were 'visually easy to distinguish’ in the field and the solls were
excavated until ne more tar was visible. Validation samples were used to confirm
these visual cbsarvations. The excavated area and the final validation sample
locations are shown gs Appendix A, Attachment 5.

A summary of the PAH and TPH validation results have been tabulated in Table 11.1.

These results do not include samples analysed by PB, PPK and RCA that have since
been excavated due to elevated concentrations of PAHs or that of Layers A and 8
that have been used o reinstaie the site.

Table 11.1 - Evaluglion of Base Seil Validalion Analyilc al Results fer Excavatlons

Summary Table {mg/kg).
Analyte n Detections | Maximum n>SIL n >ERA
' Column 4 {1994)
{EPA 1398)
Benzo[a)pyrene 43 24 i7 . d4 MAA
Total PAHS 43 28 262 2 NS4
TPH C10-C346 43 4 440 MAA 0

Elevoted concentrations of benzo{alpyvrene were detected in four of the validation
samples above the SIL Two of these also reported tolal PAHs in excess of the SIL.
TPHe10-c36 was detected in association with the elevaled concentrations of PAHs,
These samples were dll located at the edge of the validation areas.

Given that the excavation was visually validated for tar impacted materials, that the
gravely sands have been shown o have o low leachate polential and that the
concentrations were simikar to these reported in fill retained at the site, the Auditar
consiclers that the excavation has been adequately validated both visually and
anahddicaliy, No further ossessment is considered necessary.

Layer C consists of gravels and coal that reported elevated concentrations of total
PAHs [maximum of 1151 mg/kg) and benzo(alpyrene (maximum of 49mg/kgl. This
layer was alse removed from the sife. Previously only low concentrations of PAHs
were detacted in this layer over Lot 21 (total PAHs max 8 mg/kg). RCA note that the
‘majority’ of the material, which is 'the same sandy materal which is present in the
overlying fll lgyvers’, was removed. RCA does not provide a clear indication of how
much rasidual might remain at the site. In the Auditor's opinion, it is kely that the
most elevated concentrations were ossociated with the cobbles that were coated
in tar that were visuglly removed. The Auditor is satisfied that the layer is likely fo be
limited in extent and that further excovations to target this particular layer would not
be feasible.

RCA indicate that two large agreas were excavated prior to the documented
remedial works 'to remove material from the area of the proposed read extension’
and to remove fill from the flocdway'. According to RCA these were the 'starting
points' of the main excavations.
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11.2.2 Cap and Confdin

The remaining FAH impacted fill materials were retained over the site and include
silby sands {(layar A) and sandy fill (layer B). Layers A and B were used as backfl
materials following validation sampling. A summary of the results is provided in
Table 11.2. :

Table 11.2 - Evolualion of Soll Valldation Analylical Results for Lavers A ahd B Used to
Reinstate the Site, Summary Table {mg/kg).

Analyte n Datactions | Maximum n>SIL n >EPA,
’ Column 4 (1854}
({EPA 1558)
Benzo|o)pyrens [¢] 10 KX ] 4 NiA
Total PAHS 13 10 624 3 NfA
TPH C10C346 13 5 970 NJA 0

Total PAHS (maximum of 424 ma/kg) and TPH ¢10-c36 [maximum of 270mg/kg) were
detectad above the site criteria within four of the validation samples. These are not
dissimilar to those praviously detected within the sandy fili. RCA had observed that
the sands were not impacted by the tar materiols, These materials were used to
backiill the excavation. The Auditor considers this io be approgriate.

The primary, duplicate and triplicate of one sample excluded from Takle 11.2,
reported total PAHs at 53ma/kg, 740mg/kg and 2376mg/kg. The elevated
concentratian is uncharactenstic of the fill material.

The elevated concentration is not discussed by RCA in ferms of extent or risk. This was
one of 44 samples colected from Lavers A and B durng the course of the
investigation in-sifu and ex-situ over Lot 21 and Lot 22, In the Auditor's opinion. the risk
of significant amounis remaining at the site is likely 1o be low, RCA note in their
qudlity evaluation thal sample varignces ‘were due 1o sample heterogeneity and
are not of concern’. While the variance is of concern to the Auditor, In consideration
of all data, the Audiior concludes that no futher assessment of the variance is
necessary. :

Metals resulls were dll less than the SiLs.

RCA propose fo cap gnd contain these materials using the proposed commercicl
development. It is understood that the details of the proposed development have
not yet been finalised.

The auditor considers this remediation option {o be appropriate as:

o stratigraphy at the site is well charactersed and the nature of the impact s well
known Le. elevated concentrations within the sandy fill are randomly
distributed:; '

o other targeted remediafion works would be difficult given the random
distribution of PAH impacied materidls;

= other methods would have a high relative cost; and
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o dcceass fo the soils would be imited by the commercial development and is
likely to provide adequate protection for future site users. However, as the

delails of the proposed development are nof finalised, there is mited
assurance of protaction in these areas i.e. integrity of capping,

RCA has prepared a Site Management Plan, The Site Management Plan [SMP) is
based on the Woodward Clyde [1999} Environmental Mancgerment Plan for the
Honeysuckle Development. The SMP appears appropriate to reduce the risk to
bhuman health during canstruction works as the plan:

requires that safety plans and briefings for all personnel be undertakan. This will
effectively notify and adequately protect personnel who may come into
contact with materials from the presence of the residual contaminants;

0 requires that any soils that are excavated are classified for disposal or reuse in
accardance with applicable guidelines and that any imparted sail would have
to be validated: and ' '

1 provides contingency plans and provides procedures to ensure that soils are
managed in aecordance with the applicable legislation and guidelines.

This SMP does not address the risk to human health fellowing completion of the
commercial developmeant,

11.3 Conclusion

Tha remediation consisted of excavation and offsite disposal of heavily
comtaminated material, and retention on site for capping during site redevelopment
of less contaminated material. In the Auditor's opinion, the highly contaminated
maieiial hos been effectively removed. In the Auditor’s opinion, capping of the less
heavily contarninated rmaterial on site can be achieved to manage sk to humdan
hedlth and the environment, and the only viable alternalive to capping of the less
heavily contaminated material on site is 1o remove alf potentially impacted fill.
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12 ASSESSMENT OF RISK

Based on the overall assessment results and comparisons with guidelines, 1t is the
Auditer's apinion that:

s the elevated concenirations of FAHs associated with the fill materials al the sife
could pose a risk to human health in unsedled areas and during any
excavations. Capping of the site will minirise this risk;

G given that the stratigraphy and distribution of the contaminants within these
materials is well known, the risk. of major pockets of undetected contamination,
both in ferms of concentration and extent, is low; and

o contaminants within the groundwater are not likely 1o pose a risk to human
health as absiraction and use on-site is not expected given the sfte use and the
tidal and saline nature of groundwaoter in the vicinity,
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13 CONTAMINATION MIGRATION POTENTIAL

The site is currently unsecled and therefore there Is a risk of contaminant migration as
a result of dust or surface water runoff currently and during construction works.
Following capping of the site with the proposed commercial development tha risk of
contaminant migration as a resuli of thess pathways would be negligible,

PAHs were detected in association with the il materials located across the site. Only
low levels of PAHSs were deiacted in the underlying alluvial sands and only low levels
of PAHs were detected within groundwater analysed down-gradient of the site.
Thess results indicaie a low potenfial for off-site migration in groundwater of
contaminanis sourced from this site, however there is contamingtion In groundwaier
which appears to be migrating onto the site and could pass under the sife.
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14 COMPLIANCE WITH REGULATORY GUIDELINES AND DIRECTIONS

Guidelinas curently approved by the EPA under section 105 of the Confaminated
Land Management Act 1997 are listed in Appendix C, The Auditor has used these
guidelings where appropriate.

The Environmental Site Assessment was generclly prepared in accordance with the
Guidelines for Consutants Reporiing on Contaminatad Sites, The checklist included
in that document has been completed and is kept on file. The EPA's Checkiist for Site
Auditors using the EPA Guidelines for the NSW Site Auditor Scheme 1998 has also
been completed anid is kept in file. '

The Auditor concludes that the reports have been prepared generally in
accordance with EPA guidelines.

Waste disposal dockets were obtained by RCA. Waste was classified as "fruck sorted
demaolition waste' and 'inert’ waste disposed of at the Summerhill Waste Centre.
RCA indicaied that the tar impacted materials from Lo 22 and those temporarily
stockpiled at the site sourced from Lot 21, were sent 1o Summerhill as 'inert wasie, i.e.
asphalt'. RCA do not discuss or provide any other documentation regarding the
classification of the wastes. It is not clear whether the wastes were classified in
accordance with the EPA {1999} “Assessment, Classification and Management of
Liquid and Non-Liquid Wastes”.

The Consultant does not indicate whether Department of Sustainable Natural
Resources licences were obtdined for the insiallation of the groundwater bores.
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15 CONCLUSIONS AND RECOMMENDATIONS

The Consultant, FPK [now PB) who undertook the ‘Environmental Site Assessment’
concluded that remediation of TPH and PAH wouid be required for
commercial/inclustricl land uses.

The Consultant, PBE who undertook the ‘Contaminant Delineation Investigation’
concluded that, '

Com ‘the confamination conditions present at Lee § South resulfs in the sife in its

cuirertt stafe being unsuitable for the proposed commercial land use'; and

i remediation and/or management of PAH, TPH and heovy metal flead)
contaminarted material Is required prior 10 development on the sife’.

The Consultant, RCA, who underfook the 'Implementation of the Remedial Action

| Flon' concluded that:

G 'inn its remediated stafe the site is considered suitable for the proposed
industriat/commercial development which conforms to HIL E, as fong os the Sife
Manggement Plan is folftowed’. The SMP indicates that the sTte is suitable for the
proposed development 'providing the site is capped'.

Based on the infermation presented in the Consultant's reports and abservations
made on site, and following EPA [1998] Decision Process for Assessing Urbon
Radevelopment Sites, the Auditor concludes that the site could be suitable for the
puroses of commercial/industrial land uses if the following were undertaken:

£ capping of the site with suiiable materials that may include clean soil or
building slab ensuring that materials are not readily accessible to site users.
Where capping is not feasible, validation should be to at least ‘recreational
open spoce’ standard to a minimum depth of 0.5 m;

n nolalion of the presence of contaminated soil on the Section 149 certificate for
the site so that the contamination can be managed in any future
redlevelopment; and

n grounquTer is not alstracted for use.

This Audiit has not been prepared for a statutory purpose. To be used for a statutory
purpose, it is envisaged fhat a management plan that spacifically addresses the
aizove Condilions and includes a mechanism te implement them would need to be
prepared and incorporated into the Audit Conditions and any Development
Consents.
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16 OTHER RELEVANT INFORMATION

This Audit was conducted for Honeysuckle Development Corpoargaiion for the purpose
of determining the suitability of ihe site for its intended landuse. The Audit falls within
the definition of an audit under Section 47{1}[b]{la) of the NSW Corntaminated Lond
Management Act 1997, No, 140, This audit report may not be suitable for other uses.
The Auditor has prepared this document in good icith, but is unable to provide
ceriification cutside of areas over which he had same control or is reasonably able
to check,

It is not possible In a Site Audit Report 1o preseni all data that could e of interest to
all readers of this report. Readers are referred to the referenced reports for further
data. Users of this document should satisfy themselves concening is application to,
and where necessary seek expert advice in respect to, theair situation.
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APPENDIX A
ATTACHMENTS

1. Honeysuckle Development Area

2. Survey Plan of Lot 22 and Part Lot 23 Lee 5 South

3. Sail Sampling Locations — Lot 22 and Part Lot 23 Lea 5
Scuth
Groundwater Sampling Locations

3. Remediation Excavation — Lot 22 and Part Lot 23 Lee &
South
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Groundwatar Sampling
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Soil Investigation Levels for
Urban Redevelopment Sites in NSW (EPA 1998)

Hezlth-based lnvestigation lavals (mgfkg)

Substance Residenlial with gardens | Rosidential with | Parks.,  recrealional | Commercial or | Provisional
and accessible sofll (lome- | minimal access o | open space, playing | Industrial phylotoxicity-
growwT produce | o nduding high- | fclds induding | {MEHF Fy hased
contributing less than 10% | rise apaftments and | secondary  schools invesligaion
fruit and wvegetabla intake, | flats {NEHF E) fevels for sandy
no  politryd,  [ncluding | {(NEHF B loams pH B8
children's day-carg {mgika)
canires, preschools and
primary schopls, or igwm
haouses or villas (NEHF A)

Column 1 Coluiris 2 Celumn 3 Calumn 4 Calumn 5
Aldrin + Dligidrin 14 40 2n £Q -
Arsenic (lolaly 100 40 200 500 20
Benzofadpyiene 1 4 2 5 -
Eerylliom 20 &0 40 100 -
Cadmium 20 L] 40 100 3
Chlord ang 50 on 100 250 -
Chromium {1l * ! 12% 48% 24% 0% 400
Chiramium. {v1) 00 400 200 500 1
Capper 1000 4000 2000 SaG0 100
Cyanides (comple:x) £a0 2000 1000 2500
DoT 20 £00 4[] 10C0
Heptachlor 10 a0 20 50
Lead 300 1200 G0 1500 BOG
Mangancse 1500 BO0D 3000 75800
Welhyl mercury 10 40 20 50
Wercury fnorganic) 18 60 a0 75 1*
Micke! BOC 2400 fateli] a0Go a0
FAHs flotal) 20 a0 41) 100
PCEs {tofal) 10 40 20 50
Fhenol? 8500 34000 17000 42800 70
2ing 7000 26000 14000 35000 200




Trigger Values (TV) for Screening Marine Water Quality Data (pg/L)
for Slightly to Moderately Disturbed Ecosystems (ANZECC 2000)

Contaminant Conc;rrl:trreamﬂ?pgm}} Guideline Source

Metals and Mefalloids

Arsenic — At (IIIFY) 2.9/ 5 Low rellability E\fgliie.;:gL;?iﬁgzééecﬁnnulcﬁmtec{innj fram

Cadmium - Cd 0.7

Mickel — Mi 7 AMZECC {2000) 99% prateclion level dug to petential for
bio-accumulation or acube toxicity to particular spacies.

Mercury —Hg 0.1

. e SR ey

Chromium — Gr {I1IFv]) 2T AN A

Copper - Cu 1.3

Cabalt 1 ANZECC (Z2000) 85% protectian levels,

Lead ~ Pb 44

Zinc = Zn 1%

Aramalic Hydrocarbons

Benzene 500

Toluene 180

Einylbenzens s Low reliability trigger values {35% level of proteation) from

0-xylene 350 Wolume 2 of ANZECC (200D)

fi-xyiene A

p-xylene 200

Polycyclic Aromatic Hydracarbans

| e

Anthracene 0. U

Fhenanthrane 0.6 Low reliability trigger values from Volume 2 of ANZECC

(2000)

Fluroanthene 1 AMZELCC (20000 98% protection leve! due to potential for
bis-accumulation ar acute toxicity ko particular species,

Benzo {8) pyiene oA

Chlorinated Alkanas

Tetrachloroethene - PCE 70

11,2 Trichlorathene- TCE 330 ‘

11,2 Trichiorathene- 1,1.2-TCE_ 330

Viny! chiaride (chioreethena) 100 Low rcliability tigger values {95% level of protectian} from

1.1,1 Taehloreethane —1.1,1-TCA [111-TCE) 270 Volume 2 of AMZECL (2000)

1.1 Dighlorpathanc 700

1,1 Dichlorpethane 2530

1.2 Dichlgroelhane 1500

1,12 - Tiichivreelhene 1900 Moderate rerﬁr?;.ﬁi.“gg:z?ng: ;ﬂiﬁzlgg% Itez\aeguc;l protection]

Chiaraform 570 Low reliabitity tigger values (85% tevel of protection) from

Volume 2 gf ANZECG (20009




Trigger Values (TV) for Screening Marine Water Quality Data {pg/L)
for Slightly to Moderately Disturbed Ecosystems (ANZECC 2000)

Non-Metallic Inorgarics

Ammonia Total - NH, {a1 pH of 3) €10

ANZECC {2000) 85% protection levels,

Cyanide (Free or unionlsed HON) 4

White Ihe Jow reliability figures should not be used as default guidelines they will be useful for indlcaling the quality of
groundwater migrating off-site.




Threshold Concentration for Sensitive Land Use - Soils
Guidelines for Assessing Service Station Site (NSW EPA 1994)

Confaminant

Threshald Cengantration {mg/kg)

TPH {Cs-Ca) BS
TPH £Cp-Cac) 1.000
Banzeng 1
Toluens 1.4
Eihylhenzene 34
Kylenes {telal} 14
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EPA APPROVED GUIDELINES
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Guidelines made or approved by the EPA under section 105 of the
Confaminated Land Management Act 1997

{as of 17 March 2004}

Guidelines made by the EPA

= Contaminaled SHes: Guidelines for Assessing Service Station Sites, December 1904

s Conlaminaled Sites: Guidelines for the vertical mixing of soif on former broad-acre anrictlfural land,
January 1985,

Contaminaled Sifes. Sampling Design Guidelines, September 1595

Contaminafed Sites: Guidolines for Assassing Banana Plantation Sifes, Oclober 1897
Contaminafed Sites: Guidelines for Cansullants Reporting on Confaminated Sites, Noverber 1997
Contaminaled Sites: Guidelines for the NSV sie avditor schems, June 1988

Contaminated Sitas: Guidelines on Sranﬁcan! Risk of Hanm from Cordarminaied Land and e Soby
fo Repoit, April 1989,

Mote: All references in the EPA's contaminated sites guidelings to the Australian Water Quality
Guidedines for Frash and Marine Wakers (ANZECC, November 1982) are replaced as of 6 September
2001 by references to the Australian and New Zealand Guidalines for Fresh and Marme Water Qualily
{ANZECC and ARMCANZ, October 20003, subject o the same terms.

Guidelines approved by the EPA
ANZECC publications

» Ausfralian and New Zealand Guidelines for the Assassment and Management of Corlarinated
Sites, published by Australign and New Zezland Environment and Conservation Council (ANZECC)
and the National Health and Medical Research Council (NHMRC), January 18982

«  Ausiralian Water Quality Guidefines for Fresh and Marine Waters, Australian and New Zealand
Environment and Conservation Council (ANZECC), Maovember 1992, which are only approved for
the purposes of contaminated site assessment, investigation, remediation and site auditing under
the Contaminated Land Management Act {(or other relevant lagislation) commenced before
September 2001

» Ausiralian and New Zealand Guidelings for Fresh and Marine Water Quality, Australian and New
Zealand Environment and Censervation Council and Agriculture and Resource Management
Council of Australia 2nd New Zealand, Papar No 4, October 2000

‘EnHealth publications (formerly National Environmental Health Forum monographs)
» Composite Sampiing, by Lock, W. H., National Environmental Health Forum Monographs, Soil
Series No.3, 1998, S8A Health Cormmission, Adelaide
v Emvironmenfal Health Risk Assessment: Guidelines for assessing human health risks from

ervirgmmertal hazards, Department of Health and Ageing and EnHealth Council, Commonwealth
of Australia, June 2002 '

National Environment Protection Council publications

« Nafional Environment Protection (Assessmeni of Site Contarminalion) Measure 1999

The Measure con-sists' of a policy framework far the assessment of site contaminatian, Schedule A
{Recormended Gereral Praocess for the Assessment of Site Contamination) and Schadule B
{Guidelines). Schedule B guidelines include:

B{1) Guideiine on Investigatinn Levels for Soif and Groundwaler

B{2) Guideline on Data Colfection, Sample Design and Reparting



B{3) Guideline on Laboratory Analysis of Fotentially Gonfaminated Soits
B{d} Guideline on Health Risk Assessment Methodology

B(&) Guideline on Ecological Risk Assessment

B{G) Guideline on Risk Based Assessmenf of Groundwaier Contfamination
B{7a) Guidaiine on Healih-Based nvestigation Levels

B{7b} Guideiine on Expostre Scenatios and Expostre Seltings

B{3) Guideiire orr Communily Consuftation and Risk Cormmunicalion

B(9) Guidedine on Profaction of Heaith and the Enviranment During the Assessment of Site
Contamination

B{10) Guidefine on Compelencias & Acceplance of Environmental Auditors and Related
Professionals

" Other documents

*  Guidelines for the Assessment and Clean Up of Calfle Tick Dip Sites for Residential Purposes. NSW
Agriculiure and CMPS&F Environmental, Fehruary 1996

« Austrafian Drinking Wafer Guidelines, NHMRC & Agriculture and Resource Management Councl] of
Australia and New Zealand, 1998
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AMDEL ANALYTICAL LISTS AND METHODS

TARGET COMPOUNDS

AMDEL METHCD 1D

METHODOLOGY SUMMARY

FOLYAROMATIC HYDROCARBO

NS

Naghthalene

Acenaphihylens

Acenaphihens

Flugrene

Phenanthrens

Anthracens

Fluoranthene

Pyrene

Ecnz[alaninracensg

Chrysene

Benzo{b}&ik}fluoranthene

Benzc{alpyrens

Indenoil.2.3-c.dipyrene

Cikbenziahlonthracens

Genze(g.h.ilpervlens

E1110

50l — Acetone/DCM Sonication
USEPA 35508, GC/FID,

HEAVY METALS

Arsenic

Cadmium

Chromivrm
Copper

‘| Mickel

Lead

Iinc

E-5710

Soil - HNG, HCL & HeOn digeskion

UZEP& 200.2 [modification), ICP-AES

MEreUry

EE9a0

Soil - kmnQ4 digestion USEPA 3051, Cv-a A%,

BTEX COMPOLINDS

Benzene

Toluence

Ethylbhenzens

meia- & para-ryleng

ortho-Xylene

E1010

3ol - Methanol Extraction USEPA 5035,

GCIMS Purge & Trap

TOTAL PETROLEUM HYDROCARE

ON3

CE-CY Fraciion

E1Z30

| Soil = sMethanol extraclion USERA 5035,

Furga and trap/GC-M5

C10-C14 Fraction

C154C28 Fraction

C29-C34 Fraction

E1221

0l — Acetone/DCM Sanicatian USEFA,

35508, GC/MS




LABMARK ANALYTICAL LISTS AND METHODS

TARGET COMPOUNDS

LABMARK METHOD 1D

METHCDOLOGY SUMMARY

POLYAROMATIC RYDROCARBONS

2-chlaraphenol

2-methyiphencl

4-methyiphenol

2-ritrophenal

2. 4-dimethylphenal

2. 4-dighlerophanol

4-ghlore-3-mathylphenol

2.4 &-ficholrophenal

2.4, 5-nchlorophancl

Pentachlorophenal

toos.2

Magphthalens EQG7.2 ED07 .3
Acenaphthylens
Acenapinthene
Fluorene
Phenanthrens EQD7 2; (Soil) 810 soil exdracied wilh 20mL
Anthrocene DCWfacetone [8:2), Analysis by GC/ME.
Fuarantnene
Pyrene
Benzlojonthrocene
Chrysene '
Benzolb] &k fluoranthene ECOY 3. [Water) Triple extraction with DCKM
Benzola]pyrene followed by concentrafions step.
Indenajl.2.3-c.dipyrens Analysis by GOMS,
Dibenzianlonthracene
Benze{g.h.ilperylena
HEAVY METALS
Arsenic E022.1 E022,2 ED22.1: (Water) Filfered HNO3 praserved
Cadmium sarmple directly andalysed by ICP-MS,
i Chromium
Copper ED22.2: [3oil) 0.5g digested in nitric/
Mickal hydrochloric acid. Analysis by ICP-ME,
L&ad
Zing
E024.1 ECZ6.1 (Water) Analysis by CV-ICP-ME
) following BrC| pra-treaiment.
Mercury £026.2; [Soil) 0.5g digested with nitnc/
L02a.2 hydrochlaric acid, Analysis by CV-ICP-M3 or
FIMS.

TOTAL PETROLEUM HYDRQCARBONS

. 2-10g sci extracted with 20mL mmethancl.

- EDN3.2

©6-C? Fraclion 00 Analysis by PET/GC/FID. -
Z10-C14 Fraciion EDDS.2 8-10g 5ol extracted with 20mL
L1528 Fraction DCMfAcetone [B:2]. Anclysis by GC/FID,
C22-C3a Fraction
PHENQLS
Fneno 8-10q soil exhacted with 20mil

DCMfaceions [8:2].
Analysis by GCIMS






