Attentus Projects and Properties Ply Ltd

m*“""""" & Phaze 1 - Preliminary Site Environmental Investigation

Pelican Beach Resort TA0-T42 Pacific Highway, Sapphire Beach

6 FIELD SAMPLING, ANALYSIS AND
SAMPLING METHODOLOGY

Dwring the assessrment, remediation and validation of contaminated sites the integrity of
data collected s considered paramount. With the assessment of the Sapphire Beach sife
@ number of measunes wane Eken 1o ensene the quality of the data,

Theesd inciuded:

Sample Conltainers

Soil and groundwater samples collected durng the investigation were placed immediately
inte bamatory prepared glass jars with Teflon Id inserts, Standard identification labels
were adhered f0 each ndwvidual contaimer,

Sample Collection

All samples wara collecied by David Lane of David Lane Associates who s specifically
traingd in hazardous waste feld mveshgation fechniques and heaklh and safety
proceduras. All techniques usad are spacihed n David Lane Associates Field Manaal for
Contaminated Sites, which are based on mathods specified by the United States
Envirenmant Protection Agency (US EPA} and The Mational Emaronmeantal Protection
(Assassmant of Site Contamination) Measura (HEPM}, 1899

Decontarmination

All equipmant used in the sampling program were decontaminated prior to use and
bebegen samples to prevent cross conlamination. Decontamination of equipment
invehoed the following precedures:

* Claaning equigmant in patabla waler 1o Parmsve gross contamination
. Cleaning in a solution of Decon 90, and;

. Ringing in clean demanaralised water than wiping with clean lin frée cloths
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Sample Tracking and fdentification

All sarmples ware identifisd wilh a unique sample numbar and all sampling datails vare
inclsded on the sample labal and were reproduced on the fisld log sheals and chain of
custody records, Rofer to the Chain of Custady Forms in Appandi: 1.

Sample Transpot

All samples were packed m ke from the time of collection and were transported wnder
chain of custody from the site o 2G5 Ausiralia Fly Lid, @ NATA regisiered labomiory
kcated in Matranlle, During the project, the laboratory reporied that all the samples
arrived intact and were anabysed well wathin thear relatee holding times for the respectree
analylas.

Laboratory Duplicates

Labaratory duplicates were sampled and analysed o chack for consistancy of laboratary
parfarmance and the homogenaily of samples,
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7 ANALYTICAL METHODS AND DETECTION LIMITS

Typical metheds used for analysis and their respective level of reporting are outhined

bakow 8 follows,
Table Ta
Methods of Analysis - Soils
Level of Reporting
Analyte Method Scil maf
Polyeyelle | LS EFA SW 846 Method 82700
Mo matic 555 Mathod ID SECQW0AD - In hause melhad 0.1 {Ind. Analyte)
Hydrocarbons
558 Method 1D SEM-00S - In house method Hyg 0os
Hi 02
Matails IGP-M5 Cd-Cr-Cu-Zn 0%
S5ES Method 1D SEM-010 - In house method, Ph 2
A ]
LS EPA SW B4E Method 81414 ocP 0.1
Pesticides
E5G5 Method 1D SEOUOCS - In house melhod aPe 01
PCE S5GE Method 1D SEOQCS - In house method FCE o1
Eenzena 0.5
Toduene oS
BTEX 5G5S Metned ID SEOT - Inho method
e Ethylbenzens 05
Total Xylena 15
238 Metnod ID SEDOIT - In house method [ 20
ol 5G5S Method 1D SEO0X - In house methad Gl o0
Cyg=Cin 50
Crrla 1|
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Table Tbh
Methods of Analysis - Groundwater
Level of Reporting
Analyte Method Wat 1
Palyeycliz
Aromatic SCS Method ID SEC-030 - In house method 0.0005 {Ind. Analyte)
Hydrocarbons
As-Cu-Cr-Ni-Zm 0.001
B 0nas
Ba .02
Yietals SG5 Method 10 EXTO34 - Semples Out-Sourced 1o | Co oo
MGT Victoria. Analysis by APHA approved methods. | Min 000
cd Qui00
Ph oS
Mg £.0001
ocP 0.0002
Pesticidas S565 Wathod ID SEQO0 - In ha medhod
e are 0.0002
PCB SG5 Method ID SECO0S - In house method PCB 0.0001
Bonrende 0004
Tl 0o
Ta
BTEX SG5 Wethod 1D 20T - In house method Q0o
Total Xylene  0.003
Cole 004
TPH SGS Method ID SEC020 - In heuse method G o
GGy oz
Cryllng 02
. DAVID LANE ASSOCIATES =2=
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Thee inbegrity of analytical data provides the second step in the DADC process lor total
data complance. The data validation techmsgques agopted by David Lane Assaciales afe
based upon lechnigues published by the US EPA and in line wilh rmethods and guidelines
adopted by the NEW EPA and outhined in the NEPM, 1929,

Dwescriptions ane provided of the specific mechanisrms used im the assessment of
accuracy, precision and useability of anakytical data within the project. Labaratory QAGC
reparts are included in the Laboratory Analytical Results.

Bianks

Blanks were used for the Moentification of false positive data, Labaratory blank samples
were analysed,

Mo cross contamination of sarmples s said to have occurred as a resull of laboratory
techniques provided all blanks show concentrations below the levels of delection, Mo
results on blank samples were above the level of reporting for any determination during
the project,

Spikes and Control Samples

Control sample spikes ware utilised for the organic analysis. This involves analysis of
spiked control samples and ther duplicales, spikad with a known concantration of erganic
analytas.

Accuracy was assessed by calculation of the percant recovery (%R}, The duplicate

sampla spikaes ware used to assess the precision of the metheds used. The percent
recovery (%R} for all spike analysis weara within the acceptance crfena T0-140%.
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Cuplicate samples were prapared in the field by dual sampling and sending samples bo tha
game laboralory, Approxirmately 10% of sarmples cellecled had duplicate analysis conducted

as indepandant samplas.
Flzld duplicates provide an indication of the whole Inesestigation process be, the sampling

process, sample proparation and analysis. The relatiee percont differences (RPD) for the
propect were sel at 30% beteeen samples, which for the most part were not exceeded.

Table T¢ = Calculated Percent RPD's for Metals

*%RPD
Duplicxte As | cd | o | cu | Po | Hg | N | 2n
BH2-0.3 5 <0.1 25 1.1 1 <0105 0 46
BH2-0.34 5 <01 24 1.0 - 1 <005 - 0.6 4.0
RPD % 0% 0% 4.1% 9.5% 0 0% 0% 14.0%
Acceptable Criteria 30 30 30 30 I 30 30 30 0
Table 7d - Calculated Percent RPD's for Petroleum Related Analytes
Dughicats %RPD
Benzens Toluene | Ethylbenzens | Xylene CoCs | Culn
BH2-03 0.5 0.5 =05 =05 =20 -:E'D_
BH2-0.34 <0.5 0.5 =05 =05 =3 <50
RPD % 0% 0% 0% 0% 0%
Acceptable Criteria 30 30 0 30 30 a0
Table Te = Calculated Percent RPD's for Remaining Analytes
Duplicate Ll
BaP PAH PCHE oCP oPP
BHZ2-0.3 =0,05 ND ND MD MND
BH2-0.34 .05 ND ND ND ND
RPD % 0% 0 0% 0% 0%
Acceptable Criteria 30 30 30 30 30
23
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To assess the performance of individual erganic analysis e aboratory used surrogates,
Parcent recoveres were caloulated for each sumegate providieg an indication of
analylbcal accuracy,

Surragale recoveries for soll samples were all within recormmended contral himts,
indicating that there was an acceptable degree of accuracy in analysing for organic
conmpounds,

Commrents

The results of the fiald and labaratory quality assurance and guality condral procedures
ganaraly reflect the relalive nature of the materials being anahrsed, Vhile a degres of
homogeneity is oxpecied, the very nalure of the rmaterial and the contaminant
concanirabions would create expeclancy for serme hetaroganeily, The lew concentralions
prasent in the soil an site, relative to threshald concontralions, inharently cause Some
hateregeneity, Helerogeneity was not experienced above the acoopled RPD% crileria of
30%

I iz considered that the analylical data generated is of an acceplable degiee of accmacy
and precision for the purpose of assessing the soil quality on the site,
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8 ASSESSMENT CRITERIA

| Rationale for the Selection of Assessment Criteria

Ther critaria salected have been chosen in accordance with curent Australian and NSW
EPA guidelines. Auwstralian Guidelines have been usad in preference to international
guidalinas where availabla. These crileria are the most current and widaly accephbed
guidalinas in use at presant in Australia, and have genarally been developed using a risk-
bazed approach. Tharefora, the selacted guidelines provide a satisfactory framewark for
tha site azsassmant.

8.2 Soil Griteria

. Health Basad Investigation Levals (HBILS) far differing land uses (Imeay, P
and Langlay, A) fram the Matisnal Environmaental Health Farumi (NEHF)
Monographs, Sod Science Mo, 1, Levels applicable to Residential with
Gardens and Accassible Sails (category A),

# Schedule B-1 Guidelbnre on the Invesiigabon Leveis for Sol and Growndwater
frem the Nabenal Environment Pretection (Assassment of Sie Contaminabon)
Measure 19590 Tabla 5=& Column & and;

* HEW EPA Guidelines for dssessmg Serwee Stalion Sites, 1994,

* HEW EPA Guidelines for the NSV Bde Audifor Scheme, 1998,

All assassment critera are presented n Tables 8a and Bb balow:
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Table Ba
MNEW EPA Soil Investigation Levels For Urban Redevelopment in NSW
Column A Table 5-A NEPM 1958 and,
NEW EPA Guidelines lor Assessing Service Station sites 1984,

NMEHF A
Analytes Threshold Concentrations Souwces
(mgrkg dry wh)

BTEX H5W Sarvice Station
Beanzene 1 Guidelines
Toluene 1.4%130

Ethylbenzene 3.1%50°
Xylane (total) 147281
TPH: CE&-Co 63 HSW Sarvice Station
TPH: C10-C40 1000 Guedalines
>C16-C35 Aromatice 20
*C16-035 Aliphatics SE00 HEPM 1929
*C35 Aliphatics S6000

Arsena: 100 HEPM 1999 Column A

Cadmmium 20 i
Chromium 100 ¥
Capper 1000 al
Lead 00 il
Mercury 15
Hickal GO0
Zing 7000
Tatal PAH's 20 -
BaP 1 i
FCB 10 =
Pesticides:
{ Aldrin/Dieldrin) 10 .
Chlardane &0
DOT+DDE+DDD 200
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Table Bb

MNSW EPA Groundwaler Investigalion Levels

Marine Waters Table 58 NEPM 1589 and,

NSW EPA Guidelines lor Asgessing Service Station sites 1994,

Marine Waters
Analytes Threshald Concenbrations Souwrces
(1sgg diry wt)
BTEX
Benzene
Toluana 000 HEPM 1559 Marine Waters
Ethylbanzana
Xylana (lotal)
) ANZECT Water Cuality
TPH: CG - C40 7.0 Guidelines®
Arsanic 50 HEPM 19249 Marine Watars
Beryllium =
Baron 1000.0 ANZECC
Cadrriurn 20 HEPM 1585 Marine Watars
Chromium 500 ¥
Cobak 1.0 ANZECC
Capper 5.0 NEPM 1923 Marine Walars
Lead 5.0 -
Manganese 100 ANZECC
Mercury 2.1 HEPM 1559 Marine Waters |
Hickal 15.0 ¥
Zinc 50.0 .
Tatal FAH's 3.0 +
BaF 1.0 #
FCE 0,004 o
Pesticides:
{ Aldren/Dieldring 10.0ngiL 2
Chlordane 4. 0ng/L
DOT+DOE+DOD 1,0nglL

* Me groundwwater criferia is present for speciated or fotal petroleum hydrocarbons in
aither the NSW EPA Sanice Station Gandelines or the NEPW Schedule B(1) Guidelinas
on the Investigation Levels for Soll and Groundwater. The ANZECC Water Cuality
Guidelines” TPH threshold criteria of Tugl B a guideline for protection of aguats
ecosystomns, and i derived from a study on the effects of petroleum hydrocarbons on

tropical marnng organisms.
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" The tolwene threshold concentration s the Netherlands Maximum Permissible
Concentration (MPC) to protect termestial organisms in soll.  This valuee was oblained by
applying the US EPA assessment factar o terrestrial chronic Mo OCbsarved Effect
Concantration (MOEC) data. Tha MPC is an “indicative™ value (Van de Plazscha af al
1993 van de Plassche and Bockting 1883,

" Human health and ecological based protection kevel for toduene. The threshoeld
concenirabion presented here & the Netherlands intenrention value for the protection of
temestrial organisms. Other considerations such as odours and the protection of
groundwater may require a lower remediation criterion.

¢ The ethyibenzene threshold concentration ls the Netherdands MPC for the
protection bamesirial crganisms in soil. Mo lemestrial ecotoxicological data could be found
for use in the Metherlands criteria dervation. Therefore, equilbnum paritioning has been
applied to the MPC for water 1o obtain estirmates of the MPC for sofl, The MPC far water
has been derived from the agquakic ecotexicological data (WVan de Plassche ef af 1953
Van de Plassche and Bockiing 1993).

a Hurman health based protection lavel for ethyl banzene or total sylenes as shown.
The threshald concentralion presented here is the Netherlands intervention valug, Other
comsbderations such as odours and the protection ol groundwater rray redguine a lower
rermediation criterion.

= The wylene threshold concentrabion is the Melherdands MPC far the protection
temastrial organisms in soil. Mo terrestrial ecoloxicological data could be found for use in
ther Hetharlands criteria demvation. Therefore, equilibrivm paditioning has been applied
to the MPC for water to obtain estimates of the MPC for soll. The MPC for water has
baen derived from the aguatic ecetaxicelogical data. The concentralion shown applies o
the tetal xylenes and s based on the anthmetic average of the individual xylene MPCs
(Wan de Plassche ef al 1953; Van de Plassche and Bockling 1993),
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Table 8c

NSW EPA Provisional Phytotoxicity — Metals (mg/kg)

Heavy Metals MSW EPA Provisional Heavy Metals NSW EPA Provisional
Phytotoxicity (mg/kg) Phytotoxicity {
Arsonis . 20 Lead 500
Cadmam _ 3 Marcury 1
Chramiurm . 400 Mickel . B0 .
Coppear 100 Zinc 200

8.3 Limitations of Assessment Criteria

All erfaria have hmBations. Mot all analybes are coversd by each set of guidelines,
raquiring some criberia to be sourced from alsewhers. This is particularly relevant o the
Dudch guidelines, which provide a guideline for assessment for some amalyles not

coverad by the Australian guidelines
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9 RESULTS

8.1 Field Results

8.1.1 Subsurface Conditions

Twao dishned geological profiles were obseried across the site, These geologecal profiles
are summarsed boloew

# Tha wastem (upper) areas of the site possessed sty clay mmadiately atop
waathered argillibe,

" The eastern (ower) areas of the site possessed sandy clay atep meedium
coarse grained sand and gravel,

9.1.2 Hydrogeology

Groundwater was encountenad dunng site imsestigabon in Borehale threa (BH3). Tha
groundwater was encounterad al a depth of 4.2 mabres from the suface level, The
groundwater i predicted to Bow in an aasterly dimection wanrds the ocean.
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5.2 &nalytical Results
8.2.1 Soils

A total of nine (9) soil zamples and one (1) groundwater sample were submitted o 5G5
Ausiralia Pty Lid far a range of laboratory anabesis as shown in the sample inventony
imchided as Appendix 3.

.Fd'l:llj'ﬁ::ll results of the soal and gr-nundmt-ur $:I‘Iﬂn$ are summarised n Tables 93 < 8F
for TPH/ETEX compounds, PAHs, Pesticide compounds (OCCs and OCPs), PCE and
Heavy Metals respectively. Resulls above background conditions for the slle andsr
above rebevand crileria are highlighted,

Table 8a - TPH in Soil (mgikag)

Sample ID & Total Petroleum Hydrocarbons
DepthM) | €&, | Cwlu | Cuwla | Cuwlu | Toul
BH2-03 <20 | <0 | <0 | <50 ND
BH2-0.3A <20 <20 <50 <0 ND
BH3-30 <M =30 =30 =50 . MDD
EH4-0.5 =20 =30 | =50 | =50 MO
Criteria 85 - 1 - 1 - 1000

MO = Mot Detected
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Table 9b - BTEX in Soil {mg/kg)

Sample ID & BTEX
Depth (m) Benzene Toluene Ethylbenzene Total Xylene
BH2-0.3 <0.5 <05 0.5 15
BH2-0.34 0.5 <05 <0.5 <15
BH3¥30 =0.5 0.5 =0.5 £1.5
BH4-05 <0.5 <05 <05 <15
Criteria 1 1.4°130" 3150 14%128"
Bbede _ me olined in Table 9a,
Table 9c - PAH in Soil (mg/kg)
Sample ID and Corlaminant
Depth (m) BaP Total PAH
BH1-0.1 <005 ND
BH1-05 <0.05 ND
BH2-03 <005 WD
BH2-0 34 <005 ND
BH2-1.0 <0.0% ND
BH3-0.3 <005 ND
BH3-10 =005 ND
BH4-0S =005 ND
HS-1 <0.05 ND
Acceplance Criteria 1 20
ND = Mot Detected
| DAVID LANE ASSOCIATES -32-
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Table 9d - Organics in Soil (mgrkg)

Contaminant
Sample 1D and Depth{m)

oCP OPP PCB

BH1-0.1 17 0.1 <01
BH2-0.3 <0.1 0.1 <0.1
BH2-0.3A <0.1 0.1 <0.1
BH3-1.0 <0.1 0.1 <0.1

HS-1 <0.1 <0.1 <0.1

Acceptance Criteria 10 - 10

MO = Nt Detected

Table 9¢ - Metals in Soil (mg/kg)

Sample ID and Acid Extractable Metals
Dagth (m) As cd Cr Cu Pb Hg Ni Zn
BH1-0.1 20 0.3 15 54 57 005 | a7 170
BH1-0.5 g 0.3 17 34 24 <005 | 3.3 44
BH2-0.3 5 <1 25 1.1 1 <005 | 06 48
BH2-D.3A 5 <01 2.4 1.0 1 =0,05 0.6 40
BH2-1.0 7 0.1 2.3 0.8 <1 005 | 07 28
BH3-0.3 g 02 1 28 14 | <005 | &8 56
BH3-1.0 4 0.2 8.0 15 82 =0,05 6.6 3
BH4-0.5 g 03 14 69 18 <0.05 1" 120
HS-1 24 0.3 20 42 41 <005 | a7 8
Acceptance | 100' | 20" | 100" | 1000' | 200" | 18" | so0' | 7000'
Criteria 20° ¥ 400? 100? | 6007 17 60° 200°
' NEHF A Criteria * NSW EPA Phytoloxicity Criteria
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Environmental Assessment Report
Appendices August 2006 . 263



m-ﬁn-m " Phase 1 = Preliminary Site Environmental Investigation

Attentus Projects and Properties Pty Lid
Pelican Beach Resort TA0-T42 Pacific Highway, Sapphire Beach

8.2.2 Water
Table 3f = Analytes in Groundwater {pg/L)
Analysis Date BHI-W M:::.:':“
BTEX 2.03.06 MND Wﬂ_
GGy | 20308 @ MWD
Cu-Cu 20306 ND | 70
PAH | 20308 WD | 30
BaP | zm06 | @5 | 10 |
PCE | 20306 MWD 0.004
ocP 2.03.08 ND 10
oFP | 20006 @ wD | -
As 2.03.06 2 50
| 20308 @ <10 :
B 2.03.08 =10 1000.0
cd 20306 | 1 | 20
Co 2.03.06 <1.0 50.0
er | 20306 | <10 10
Cu 2.03.08 3 50
Pb 2.03.06 I 1 . 50
M 2.03.06 S0 100
Hg 2.03.06 <1.0 0.1
Ni 20006 20 | 150
Zn 2.03.08 53 50.0
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8.2.3 Soil Analytical Results

Taftal Petroleum Hydrocarbon:

Concentrations of Tetal Petrodeurn Hydrecarbon (TPH) compounds above the Servce
Statlon Guldelines (most sensitive) of 1000 mg'kg were not detected In any of the
samples taken on sibe,

Monecyclie aromatic hydrocarbons (Cg — Cy and BTEY fractions), assoclated with petral
cantamination, wazre not detected in any of the sarmples collecied on site,

Polyeyelic Aromalic Hydrocarbons (PAH):

& fotal of seaven (7] s0il samples and a duplicate were submited for anakysis of PAH
compounds. PAH's are generally associaled with ash material used as fill. PAH
canfamination above defaction limiks was not noted in any samghe taken on site

Heavy Meolals:

A total of seven (T) soil samples and a duplicate were submitted for analysis of all
aight (8) heawy matals as recommended by the M5W DEC (formady EPA). He
axcaadancas for any of thesa eight (8) haavy matals analysed for wene recorded for the
site acceplance critera. Provisicnal phytotoxicity based imeastigation threshold levels
vare notl exceadad in any sampbe location.

Pestficides:

Four (4) samples and a duplicate were submitted for pesticide and herblcide anabysis
(OCF and OFF). Minor concentrations of Organachiorine pesticides were encountered in
gample lecations BH1, however no concentrations of Organcchlorine  or
Organophosphorus pesticides were recorded above the site assessmend criteria.

Polyehlorinated Biphenyls (PCE's):

Four {4) samplas and a duplicate ware analysed for Polychlerinated Biphanyls {PCBs)
PCE contamination above detection limits was net noted in any sample taken on site.
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8.2.4 Groundwater Resulls

Tofal Petreleumn Hydoearbon:

Concentrations of Total Petrodeurn Hydracarban (TPH) compounds abave the Sendce
Station Guidelines (mosl sensitive) of 1000 rmg/kg were not detected in the groundwater
sampla colleciad on site.

Maonecyclic aromatc hydrocarbons (Ce = Cp and BTEX fractions), associated with patrel
cantamination, were not detected in the groundwater sample collected on sita.

Palyeychic Aromatic Hydrocarbons (PAH]:

PAH's are genarally associalod with ash malarial used as fill, resulting fram incomplhale
combushen of grganic compounds, PAHS above defechon limits were not nobted n the
groundwater sample aken on sibe,

Heavy Melals:

The groundwaler sample was analysed fof heavy melals as recormmended by the NSW
DEC (incorporating EFA), There were no excesdances above the HNEPM 1889 Table 58
Groundwater Investigation Levels.

Peslicides:

Ma Qrganachlorng (00} or Crganaphesphorous (OF) Peshicides vare detactad in the
groundeater of the site, meeting the sie assessmant critena.

Paiychlorinated Biphenyls (PCE's):

Mo Pehpchlorinated Biphenyls (PCBs) were detected in the groundwater of the site,
meeling the site assessment criteria.
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10 EVALUATION OF QUALITY ASSURANCE
AND QUALITY CONTROL

Firom a reviesy and evaluason of the OALC data provided by David Lane Assoctates and
the intended objectives of the sampling and analysis it s considered the data presented
iz of sufficent precision, accuracy, representativeness, comparabiily and completeness
for its intended purpose.

Laboratory GA/LIC on all samplés analysed included calculation of SRFD, matm spike
recovery and blank delerminations. Comrmenl on the acceptability of data was grsen with
each analytical reparn generated.

Az the objactives of the David Lane Assocites vers 19 pravida an indication of
contamination across the Sapphire sife, assessmonts for all polontial contarminants of
concarn and qualification of any data is not considened to matedaly affect usefulnass of
s claka

10.1  Dala Quality Objectives
The Data Cuality Objectives (DCR0's) for the sampling and analysis investigations wera:

. Assess if the site has potentially been contaminated by past aclivities
undertaken on-site and that the assessment stralegy s thereugh enough ko
enabde comparison with accepled site critaria;

- kentify i the concentration of potential contaminants poses an adwerse threat
to the ermdronment or health under the proposed commerdcial land wse;

¥ Collect data on the concentrations of polental contarminants i the ol at the
sie lo be used to complete the assessment The assessrment data was
assessed by comparnson to the gudelines currenlly recommended by the
HSW EPA  Data exceeding the appropriate guidelnes will be reviewad o
identify its everall impacts;

. Sebect a carmpling design that optimises the ablity to gather relevant data,
Irmplermentation of a combination of judgmental and systernatic sampling
protoce| provided the required confldence and s belleved justified,
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