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Exeative Summary

This Exadive Summadgtailghe findings oiGombined Preliminary and Detailed Site Investigation
(PSI & DSI) conducted at 1 Progress Road, Mount Hutton, NSW 2290. Tlamecktistigasess
contamination potential, chasgctbesite (referredo hereinafteas the Site)and evaluate its

suitability for proposed development, all within the framework of current state and commonwe
guidelines and regulatidie scope of the ingzgtoninvolvedlesktop research, historical aerial
photography analysis, geological and hydrogeological assessments, environmental database que
onsite inspections, and the formulation of a Conceptual &t8N)o8elbsequently, the Detailed

Site Investigation involved the collection of 18 samples from varying depths to assess soil contamin
and bridge data gaps identified during the Preliminary Site IMVesggatispproximately 1,704

m2 and is presently zoned as R2 Low Density Residaiggefdinhis investigatisasdue to
theproposed structural demolition and the construction of two nelbuiddidgal Geotéch
investigatiomhd site displayed an aldtat topography, wwaintained fencing, and a blend of
cultivated and uncultivated vegetation, with the northern section appeariigdessvienaaent
surrounding the Satured a blend of land uses, includithgnkty residentiabibimg, a local
centewithan Aldi supermarket and other commercial establishengimt®uainmublic school to

the north, and a recreational playground area to the south. The adjacent areas were generally dee
environmentally souAdhistoricanalysisisingimagery dating back to 1944 unveiled the site's
transformatiygogressioftom an unoccupied plot to its passestateHistorical investigations
revealed thatighbouringmediation efforts within the Local @emiaejoining eastproperty
addressedontamination stemming from underground storage tanks and asbestos stockpiles. Howe\
no records indicated contamination investigations on tBikesAbjaabceptual Site Model was
devised to identify potential contamination sources, affedratispedianechanisms, exposure

routes, and potential receffors.data gaps were identifitie PSinvolvinghe contents of ash

near the gardemjstoriccontamination along the eastern site boundary, potential driveway
contamination, surface runoff assessment, and the potential presence of contaminants in the nort
site paionThe Detailed Site Investigation yielded results indicating that only one sample (E2), collec
from the driveway area, surpassed established contamination criteria for lead and zinc. The origin
extent of contamination in this particulanaaesed unresolvéd. a resulideal Geotech ks
recommendatiofsr a Remedial Action Plan (RAP) targeted at adtiedssny and zinc
contaminated soil in the driveway area. Proposed remediation may involve soil excavation :
appropriate dispdsSubsequent soil sampling after remediation is advised to validate contaminatio
removal.
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Aim and Objectives

The aim of thiembine®reliminagnd DetaileSitelnvestigatias toresearcthe Sit& condition
inaccordance with current state and commonwealth guiteding®se objectives

1. Determind there is ampptentidbrcontaminatiat the Site

2. Characterise anetermine the natareextenof SiteContaminatidif any,)

3. Makeconclusiomb out the Siteds suitiability
*iContaminated Sitedo is defined as: iland or watresultoivher e an
human activity at above background level and represents, ar potentigllg e nt s, an adverse health or

2013ASCNEPM amendment).

Scope of Investigation

Preliminary Site Investigation:

A Desktop study of topographic and geological maps.

A review of selected historical aerial photography.

Sie soil, acid sulphate soils, geological, and hydrogeological descriptions.
Environmental Protection Authority (EPA) regulatory database searches.
Site inspection.

Background research and site inspection.

Identify if any potential areasvafonmental concern (AEC)

Develop a Conceptual Site Model (CSM).

I I D I D D

Detailed Site Investigation:
A Developata Quality Objectives (DQO)Bahpling Analysis Quality Plan (BASH)on
the CSM.

ReferencBlumbe65042
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A Obtain 16and 2 QA) samples, guided by the CSM
A ldentify Contaminates of Potential Concern (CoPC)
A Interpreand summarisgboratory results &g investigations to ascectatamination

>\

status.
Make conclusicasd recommendations regarding the aim and objectives of this combined report.

Regulatory Framework

I I I D I P D

NationdEnvironment Protection (Assessment of Site Contamination) Meé&sure of 1999
Australian Standard 4482.112005

Contaminated Land Management Act &f 1997

NSW EPA, Consultants Reporting on Contaminated Land: Contaminated Land Guidelines, 202
NSW EPA, Contaminated Land Guidelines, Sampling Dé&sign, 2022

Protection of the Environment and Operation Aé¢ of 1997

NSW EPA, Planning Guidelines SEPP 55 Remediation ofZand, 1998

NSW EPA, State Environmental Planning Policy (ResHaraedahdChapter 4 Remediation

of land, 2021

Details of Site
Table 1Ke)Sitedetails.

Address:1 Progress Road, Mount Hutton, NSW 2290
Location DMS32A58641.380 S, 151A400605.880 E
GDA9416883640.83892402.6

Lot/DP 8/29077

Name Backyard Grannys Pty. Ltd.
Client Phone0455 050 157
Emailjoshu@backyardgrannys.com.au

Property Title, SeeAppendix A

Development

Application Not available at the toheeporting

Planning .
Cerificatel0.7 SeeAppendix A

c - Local government coundilake Macquarie City Couak#érfiac.comu
ounci

Aboriginal land counciiwabakah(c.org.gu

Approximate Sit

1704 ™
area

CurrenZoning | R2: Low Density Residential

Trigger for

assessment Demolition of structure and construction of two newAgleimis B, Figure} 1b

Statutory contro Planning Certificate ¥bpendix for acomprehensive $igovernment statutory control

Lake Macquarie Local Environmental PlanaR@IMacquarie Development Controsee|

ReferencBlumbe65042
Addresst Progress Road, Mount Hutton, NSW 2290


https://www.lakemac.com.au/Home
file:///C:/Users/Daniel/Dropbox%20(IdealCorp)/Civil%20Lab/GEO%20SERVICES/Enviromental/IdealGeotech%20Reports/Dropbox%20(IdealCorp)/Civil%20Lab/GEO%20SERVICES/Enviromental/IdealGeotech%20Reports/1%20Progress%20Road,%20Mount%20Hutton/alc.org.au/land_council/awabakal/
https://legislation.nsw.gov.au/view/html/inforce/current/epi-2014-0605
https://www.lakemac.com.au/Development/Planning-controls/Local-Planning-Controls#section-4

=

idealgeotech Septembeird", 2023

Current Site Description

Anldeal Geote@nvironmental investigasitedhe Sitatl Progress Roatbund noamAugust
17, 2023during a clear sunny aiag madthe following observations:

i.  The Site is located in Mount Hutton, aatmasimatel?2 geodesic kilometemutheast of
Newcastl@\ppendix,Figure 1c)

ii. The Sitgerimetas rectangularhapednd about 92 m long. The south end iswide8and
starts to widerearthe middle and erat#ts widedt- 32 matthenorth(Figurel; Appendix,C

Figures 1.)c

iii.  The Sitésrelatively flat, with a 2 to 3 degreagsiopmllfalling from the nestst to the south
west.

iv. The entire Site is enclosed predominatslylidimetéColorbond styfepcing that is in good
condition.

v. The Siteds frontage (south) is adjacent to
ofoldchaidink fencin@\ppendix,Figure 6c)

vi Scrubby Creek | ies approximately Appesdx 3 t o
C, Figurec).

vi. The eastern boundary is enclosed bgncretewall (~2.5 m)that has an exposed
plumbingrainagsystem, presumablyréutingunoff from the nedtorLocal Centiearpark
(Appendix,Figuréc).

viii. The southern portion of the Site is well maintained and in good aesthetic condition.

ix. A metal fencibgects the middle of the Siv@énctiC, Figuréd).

X. At the north end, beytrabisectinfence the vegetation is unmaintained and over grown.

ReferencBlumbe65042
Addresst Progress Road, Mount Hutton, NSW 2290
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The north end is mostly eraptept for a few empty bins and serstafreing fence sections

that appeared to be configured as a makeshift storage area (but storing nothing at the time of
visit Appendix,Figuréc).

A rusted metal burn barrel was observed c@@@indé@) mm of claral/charred material
(AppendiC, Figure 4c).

A single residentiat@rey brick and wood house with argatwdebrick foundation is the only

fixed structure on the Site. The house is approximately 8 meters back from Progress Road.
estimated to be have been builteariES60s.

The housappeared to use electricity for its HVAC system.

There was mmavedirive way on the Site, however, a narrow concrete walkway exists on either
side of the houggpendix,Figuréc).

At the nortwestern corner there was a yoamigsidree groimg out of a makeshift plant pot
constructed from a half barrel drum wedged inyoeafyié idix ,Figure 7c)

A covered carport was actively being used for parking on thdevegstezrheuseppendix

C, Figure §c

No significant bare patches of soil are present and around 90% of the ground is covered in gr
and/or other vegetation.

Vegetation across Biee appeared to be healthy and no unusual dieback or discoloration was
observedOnly about 4 medium trees are present, all likely < 10 years old.

Soil from the south, on the eastern side of the house, appeared to contain a layer of charcoal ir
100 mnsoil, possibly from ashes spread onto the garden from the BppebdxelRigure

9c)

No standing or running water on the Site was found.

No odours or sights relevant to coatimmwere observed.

Surrounding areg$igure 2)

A North of the Site is Mount Hutton Public School.

A East ishe Local Centfeaturing a large Aldi and a few other mixed businesses.

A South i®rogress Roamd then Mount Hutton Playground, which is a part of Mullington Reserve.
A West is Scrubby Creek and a continuation of Mullington Reserve.

U TheSite is surrounded by a mixture of land uses, with the majority being low density resident
TheS i tswaréusidgs appeared to be in good environmental condition.

ReferencBlumbe65042
Addresst Progress Road, Mount Hutton, NSW 2290
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Figure2. Site (in yellow) surround land use. LEGériEinvironmental Conservation/Manag&@deérEnvironmental Livibd i

Local Centy®2i Low Density Residenpidi MediuniResidentiaRELi Public Recreatjd®Rib | TransitignSP3i TouristNSW
Planning Vieweér.

Chronological Site Imagery

Historic aerial and satellite imagé?y:

1944(Appendix [Figure 1dYhe Site is cleared of trees but emptyremohaded by a very rural
landscape. Less than a dozen small square structures can be seen, which were predominately on tl
wherahepresentaylLocal Centis located.

1954(Appendix,Figure 2dNo noticeable changes to the Site.

19641966 (Appendix,[Figurgd). Earliest available imémend thathows a structurevhich
resemigisthe shape and position of the currenehdus®all storage siredl964in 1966
significantly more structaegsbeseenin the surrounding arespecialthe lot adjacent to the
eastern boundary.

1974(Appendix,[Figure 4dThe Sitemowappears to be yulenced jrincludintyvofences running

across the SitAsmall rectangular structure (possibly a shed) is visible on the eastern side, near the
middle. Ae configuration of the structures on adjaceniotaasechanged into a much larger

building with several cars parked around it.

1984(Appendix,Figure 5d): A small extension is added to the south facing end of the house.

1993Appendix,Figure 6d): More trees are now around the house. The Site land is divided with
another fence running south to north in the northern half; fireseimebpyifisr animal keeping
andpossiblgardening. West, after Scrubby Creek, reeighippurhoednsisting of around three

dozen new homes with paved dteeeleen developed

ReferencBlumbe5042
Addresst Progress Road, Mount Hutton, NSW 2290
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2001(Appendix,Figure 7d): Tree cover on the eastern side of the house seems to have been
removed. The school adjacent to the northern Site bourzteasbdsn size with some new small
buildings. The park to the south, Bwmwgssss Roatbw has a sidewalk.

2007(Appendix,Figure 8d): More detail can be seen of the Site containing several metallic objects
and multiple fences that look like pinaantthiealhe adjacent east@rarrent Local Centog)

looks mostly abandoned and aesthetically in poor conditiooh@jaearto the north has

increased in size.

2012AAppendix,[Figur®d) No major discernible changes to the Sitecdah&enttet next door
has significantly changed to resemble its more modern state with an Alg@ing ateassho

2014(Appendix,[Figure 10dNo noticeable changes to the Site. Apparent renovation to some
building at the Local Centre.

2015Appendix,Figure 11dYhe rof of the house on the subject Site has changed (at least in
colour) from red to grey.

2016Appendix,Figure 12dNo changes to Site. Some solar panels added to the Bocal Centr
buildings.

2021(Appendix,Figure 13d$ i tnatbeshalf has been emptied and cleared of all objects and
fencing. More solar panels added to the Local Centre buildings.

2022Appendix,[Figure 14dMost current obtainable satellite imagery of the Site.

Background & Records

History

In 2009 Douglas Partners was commissid@hedrs Architettionduct a P@Iroject 298 1ih)
theLocal CentpropertyDP1158%}adjacent thesasterside osubjecSite(the preseitay
Local Cent(&igure RThey found that the atbepfresentiay local cenjrevas originally a dairy
farm, anthterwent on tbosta furniture store, awéntuallg hardware stdvefore it was
demolished’hey proposeahd then conducte®SHue to theediscovery oivo (1000 and 3000
gallonunderground storage tdikeghad heldil fothe old furniture stbeatersalong theocal
Centr& westermpropertyine(near the eastern boundary of the subjeth&jta)s disceered
asbestosontaminated stockpiles and high levels of petroleum hy{drocatbensiderground
storage tanksgar the Local Centre's western bouittanyghdeal Geotech wasable ttocate
the report#t, wasnferredhatremedial actioasd validation processese carried toclean uthe
areadecause the proposed builthag®riginallsiggeretheassessmentgereultimately
constructethbothDRS PSI and DSI repottsere was no mentbh Progressdad, and it is
unknowmwheherDP foundr looked fanycontaminatiam the subject Sidespite its close
proximityA curretrea PSI and D8Itherefore requifedthe subject Site.

Aside fromontanmatiorand remediatiantivities carried out fuEdrto heSite theSite also
containsther potential areas of environmental camoddrhouse from the earlysi®8b an
unknown extent of roof reno\(atthoatetlycolour change satellite imaggburningan
unsealed drivewadlie yard's northern &g used for unclear activities, invaahgppeared to

ReferencBlumbe65042
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be asignificant amount of fedguugsibly for animal keeping degiag which raised concerns
about potential pesticide and metal contag3eatibablei2Areasof Environmental Concern)

SiteDeposited Plamealingsand Title
SeeAppendix F

Protection of the Environment Operations Act Public Régister

The POEO is a public register that centamsment protection licences, applicatioasses
environment protection and noise control notices, penalty notices issued by the EPA, convictior
prosecutions under the POEO Act, and the results of civil proceedings.

U No information relevarotential contamination was. found

NSW EPA Authority®s List of Notified Sites
The NSW EPA publishes a list of notified contaminated sites every month. These are sites that |
been reported to the EPA in accordaecéda 60 of tmntaminated Land Management Act 1997
(CLM Acgnd are within 500 m of the Site.

U No informatioalevant to potential contamination was found

Before You Dig

An enquiry with Before You Dig Australia indicated thattiliges suaning beneath the Site, but
there arao known underground utilit@beinfrastructure that might present potential contamination
totheSite.

NSW EPA PFAS Investigation Progrém

PFAS(perand 3 polfjuoroalkyl substancas} persistent chemicals commonly found in various
industrial and consumer products that can migrate around the environment. PFAS have been link
adverse health efeeacluding developmental and reproductive disorders, immune system dysfunctiol
and certain types of cancer. The NSW EPA has a published list of known PFAS contaminated are
help protect residents from expdheePFAS National Environmental MemagelafiPFAS
NEPM}¥uggests that a distance of 1 km from a point source be used as the matinben for site
flagged agotentiallynpactetly PFAS contamination.

U NoPFAS point sousedoser than 5 kaway from the subject\8éee identified

Environmentalanservation antleritage protectio#®

U The Siteis consideredy legislation to notviaghin anarea ofnvironmental conservation
protectianit is also consideredntt contain anyputstanding biodiversity anything of
environmental heritajependix)A

Environmental Properties

Geologye-26

Informatioftom the Geological Survey of the NSWasti@25000(BheetSI 562) indicate that
the natural underly®itg geologgouldconsists o€onglomerate, sandstone,doée, coal from
PermiaNewcastl€oal Measures

ReferencBlumbe65042
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SiteSoil CharacteristicSurfaceoilsamples taken from the Sitesatfacelepthofranging from
50 to 15&hmfoundsoilthat appearesbrowrshsandyoamwith traces of graw@terall consistent
with natural materfdoil ceeindicated thelay was presexttiepths greater tha@ Appendix
C, Figures 10c and 11c)

Acid sulfate soilg26

Acid sulfate sofisSSontain iron sulfidegich when exposed to air, produce harmful sulfuric acid.
This can damage aquiatic life, infrastructure, and reduce agricultural productivity. The NSW govern
provides an online service called eiBpfmtevides an acid sulfate soil risk mapitoitheifying

and managing areas at risk

U The Site and its surroundingsoaie riskf acid sufate soils.

Hydrogeology and Topography

The Site lies at approximdteiy;n aboveea levednd idocatedn theMacquari@uggerah Lakes
Catchmemtfthe Sydney Basind draws frameStocktoGroundwater source

Nogroundwater monitoring wells were founiten®ae usindpe BOK Australian Groundwater
Explorer

U There wasorevidence found to suggest that there was any significantly contaminated groundwat
on or flowing through the Site

SensitiveNearby Areas
Mullington Resenlieectly to the south and east of the Site, which includes a playground and Scrubb
Credx, respectively. There is also a school directly adjacent to the north of the Site.

Identified Areas of Environmental Concern

Table 2Areas dinvironment@bncern (AECS).

Potential

Potential] Contaminates
Source of Concern

(PCC)

AECs Potential Hazard Justification

Witha possibléistory of animal keejxing

A Metal objects the areandpossiblgardeninghe

1. Northern (e.g., holding pir| Su_rface Meta_lls, northern half of the 8itght have areaf
half of fences, scrap) soil (top| pesticides possiblsoil contamination. Proper soil
the Site ' 150 mm) herbicides '

A gardens testing would be necessary to confirm

presence and levels of any contaming

ReferencBlumbe65042
Addresst Progress Road, Mount Hutton, NSW 2290
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To our knowledge, no tests have be
. performed to ensure that the Local ¢
A Runoff from :
. ) Petroleum carparkasnotleakedontaminated roff
neighboring : . . . :
Surface| hydrocarbons,| into the Subject sitace its constructio|
2. Eastern carpark . L
" soil (top| benzo(a)pyren| We were also unable to find informat
boundary A Remnants of
i 150 mm) metals to whether or not the extent of the as
stockpile at the S ) - X .
asbestos containing stockpile, originally identif
NE corner A
Dougl as Partner6
the subject Site.
If vehicles have been frequently using
unsealed driveway, tleenald be a
potential for localized contamination f
automotive fluidsead is possible if the
driveway was in use and unsealed pri
< . the ban (as late as 2002) of leaded g
A Vehicles ;
< The burn barrel is presumed to have
A burn barrel and
Lead, used to burn wood and papstevaad thg
layer of ash nea| Surface
3. House : : benzo(a)pyren| ashes spread around the garden as aj
garden in the soil (top o .
area . petroleum | fertiliser, however, testing should be
southeastern sid 150 mm) hvd b dertak ; .
of the site ydrocarbong undertaken to ensure carcinogenic
< ; contaminates have not been also dpr¢
A Roofworkin 2015 ; .
work was carried out on the roof withg
taking proper precautions, it could
potentially havesulted in contaminatio,
surface soils around the site, especial
the original materials contained lead [
asbestos.

Conceptual Site Model

A Conceptual Site Model {[SM visual representation shatmarisepossiblesources of

contamination, potential receptors, and exposure pathways in a particulaC8Mspteynant.

crucial role in delineating how the Site may have become contaminated, and how contaminants ¢
potentially expose various receiBis arg@articularly useful in identifying both complete and
potential pathways of exposuriée considerirapy existing data gaps and uncertainties. It
subsequently guides targeted investigations to fill thieeygapsdhereby facilitating a more

conprehensive understanding &itifie contamination stafus.13
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Addresst Progress Road, Mount Hutton, NSW 2290



<
idealgeotech

Table3. AConceptual Site Mode&Nof the Sitand the surrounding area (approximately 500 m)

Septembeir4h, 2023

Ccsv
Potential Primary
Sources of
Contamination

Description
1. Rusted metal burn barrel with charcoal/charred material
2. Historicommerciahdagriculturalctivitiesn and around t8iée
3. Unsealed driveway
4. Eastern boundary wall draisypstem
5. Possible remnants of asbastotaining stockpile
6. Roof renovation

Potential Secondar
Sources of
Contamination

7.Adjacent Local Centre carpark
8.Ashesn soil arountle gardear e a6 s t
9.Driveway

op soil

Potential Media
Affected

10 Soil (charcoal layer, potential asbestos remnants, contaminants from drivewd
11. Groundwater (due to proximity to Scrubby Creek and drainage system)

PotentialTransport
Mechanisms

12. Surface runoff
13. Wind (especially for asbestos)

Potential Exposure
Routes

14. Inhalation of airborne contaminants (especially asbestos)
15. Direct contact with soll
16. Ingestion from soil/plants

PotentiaReceptors

17. Humans (residents, visitwoskeis
18. Local fauna and flora

PotentiaExposure
Pathways

19. Soil to hum4g.g., during construction work, gardening, etc.)
20 Soil to plants to huma

21. Airborne contaminants to human (especially asbestos inhalation).

CSM: 1 Progress Road, Mount Hutton, NSW

Known or Potential Known or Potential Known or Potentially Impacted Media Potential Exposure Pathways Potential Human Recept

Potential Ecological Recept

Potential: historical
Site and near Site
activies such as
animal keeping,
gardening,
hardware and
furinature stores

i

Herbacides
Metals
Pestacides

Children
Children

Animals
Animals

Ingestion
Direct/dermal contact

Vegetation
Vegetation

Surface sail

[ e |

Benzo(a)pyrene $
Metals | M
Petroleum hydrocarbons ’|

—> Workers

Workers |
Warkers ‘

Animals
Animals

Vegetation ‘
Vegetation ‘

Run-off, remnants
of stockpile

Surface ol ‘\_\I Ingestion I [ Children |

Direct/dermal contact ‘ Children ‘

—>

Asbestos ’I Air ‘

T m———
t

) > Groundwater
Vehicle driveway, Benzo(a)pyrene ‘
burn barrel/ash, Lead

renevtion Vetls |
Pefroleum Hydrocarbons

Workers |

Vegetation ‘
Warkers ‘

Vegetation ‘

Animals
Animals

Surface soi L Ingestion | [ Children |
\ [ |

Direct/dermal contact ‘ Children ‘

L

|

LEGEND:
Pathway is not complete, no evaluation required
Pathway is or may be complete. but is judged to be minor or unlikely. Quantitative data collection not required
I Pathway is or may be complete, collect quantitative data

Figure3. A visual representation of the S@enceptual Site Model (CSM).

Identified Data Ga ps

Contents okh around the eastern side of the ineausthe garden.

Contaminatiotoag the easteside of the Site f@stospetroleum hydrocarbons)
Possibleantaminatiasf the driveway area

Runoffaaoss th&ik, flowing from north east to southmastizingontamination, if any
potentially accumulating in ttdwestern corner, or runnin§arnibby Creek

1
2.
3.
4
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5. If ontaminatiaspresent in the nontdf of th8ite, leftover from previous and historic
activitiesuch agarmin@nimal keeping

PSI Conclusion

In the aboweportldeal Geoteatlentifiethreeareas oénvironmentabncerand five data gaps
that require detailed site investigation

Stage 2: Detailed Site Investigation (DSI)

ThsDSltargetshe Sid topsoiandsubsurface saglspecially around identified AEC (Table 2)
Surfacevereconsideretb bethe mosappropriatgepthto check for contamination based on the
proposed delopmentVe used Health InvestighgorlIgHIL$ criteria D for future commercial use
to evaluate lab samplgainstThs DSI aims to file data gajpdentifieth the above P&id

describe the psmrge of any contamination th&owado beexceedingSC NEPM thresholds.

Sampling Methods

In this investigatib® samples (E1 to E16, plus 2 QA samples) were obtained from the Site at depth
ranging frodOto DOmm. A single 2,000 mm samplelsaigsken using &Mkicle mounted auger

and all other samples were obtained using a hand auger. The 2,00(Eft)wasatagkas a

snapshot of the soil substéatdmamicdevels

Thereusedandaugemassterilised between each sampling event using DECON90 to prevent cross
contaminationhemounted auger was usen one samp(&1l)

The sampling designased naquassysgematiand jidgementapproachSamples were obtained
asagridwithapproximatedp m between eaamphg leation Twaelativelgvenspaced samples
from thenidnorthern section @etecpossible contaminates thghtimave mobilidelown slope
from east to weg@re obtained basedtentechnici@&judgement. Along the easternwinie
greater likehood of contaminaticas expeted, amphgoccurredt closer intalsof1015 m

Throughosamplingppsoiandsurface samples were obtained at a regular interval
7topsoitamps 8 surfaceoilsampes and 1 substtunsample

Thesesamples amepresentativéthe Sitdtop 6 Qofganic-0-50 my 6 Asdrface- 56250 mm
and@d(substratum 750 mn) soil horizon¥he substratum sampées takefrom a low lying area
with a depressitincheck for possibtel leachirgndrunoff pooling in the sewtst corner of the
Site.

Approximately 150 g of soil from each sampling location was placed into sealed glass jars that v
provided by the ALS laboraapproximated) g of soil was also tdkem eackamplingpcation

and placed into sealed plastic bags for asbestos analysis. All samples were stored in a sealed cool
transport and delivered tovAittSan accompanyshgin of custodsthin in the same ndix

E, Figure e
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Data Quality Objectivés!2 13

Data Quality Objectives (DQ@)sarerstep planning methoddentifgiata needed to make
decisions about a site's environmentdd @@ sequantitative and qualitative ce&rigy the
investigatothat helwvithclarificatioto the study objectand processeieDQO Seven Steps
used in this investigatvene

Step 1: State the problem

Step 2 Identify the decisidgoal of the study
Step 3:ldentifytheinformationinputs

Step 4: Define the boundaries of the study
Step5: Develop thanalyticabpproach

Step6: Specifiperformancer acceptace criteria
Step7: Devebp the plan for obtaining data

QualityAssurance an@ontrol

Ideal Geoteamd itdNAT AaccreditelhboratorgartneradherddataQualityndicatoréDQI)
outined by the NSW EPAXQIs are the quantitative and qualitdinagoref theprincipadata
quality attributézecision Accuracy Representativenes§€omparabilityCompleteness,
Sensitivity

All amples were collected with adherence to AS 4483W &RA Sampling Desigibamples

were analysed by ALS, a N&C€redited laboratory that specialises in environmental chemical
analyse& The results were compared to levels provided in the National Environment Protectic
(Assessment of Site Contamination) Measure 1999, which is overseen by the National Environr
Protection Courigit! SeeAppendi for original sample dagdificates of analysiborator)C,

and chain of custody.
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\.,

’ 30 m

| | | : i % 44 % o«
Figured. All 16ampling locatiozach locationnslicated yellow target undsrellovalphanumeric lali@A samples wdrem
E9 and E10.

ReferencBlumbe65042

Addresst Progress Road, Mount Hutton, NSW 2290



idealgeotech Septembeir4h, 2023

TableSampléD and deptBee Figure 4 for samplinditosa

Sam| E1 | E2 | E3 | E4 ES |E6 | E7 | E8 | ESQ | E10| E11| E12| E13| E14| E15| E16
ple *
ID
Dept| 2,0 | 30 | 150| 50 150| 10 | 200| 20 |150(50 |150|25 |20 |10 |75 |50
h 00
(mm
)
Soil | Cla| San| San| Char | San| San| San| San| San| San| San| San| San| San| San| San
type|y |dy |(dy |coal |dy |dy (dy |dy |dy |dy |dy |dy |dy |dy |dy |dy
clay | clay | mixe | clay | clay | day | clay | day | clay | clay | cdlay | clay | cday | clay | clay
loa |loa | dinto|loa [loa |loa |[loa |loa |loa |loa |loa |loa |loa |loa | loa
m m|ja |m m | m |m m (m |[m m/ {m |m |[m |m
sand
yclay
loam

*Samples E9 and E10 included a quality assurance sample, which were taken at the same depths.

Assessment Criteria

Investigation and screening levels serparplose of defining criteria for soil, soil vapor, and
groundwater to assess potential risks to human health and ecosystems resulting from site contamin;
The ASC NEPM outlimegestigation and screening methods and levels of commonly found
contaminas that are relevant to generic land use scenarios, soil type, and depth of Thagamination
consider childhood to adatemental lifetigygosuréo cancer riskBhe four classes are:

1. Health Investigation Level ‘A’ (HILTA)s level appliesasidential areéand day care
centres)including areas with gardadspportunities for soil access

2. Health Investigation Level 'B' (HILTB)s level applies to residential arefesweith
opportunities faccessible saljich apermanently paved yard spaces angigh
residences.

3. Health Investigation Level 'C' (HLILT@ijs level applieptilic open spaces (excluding
undeveloped open spaces), such as sports field, parks, and.playgrounds

4. Health Investigation Level 'D' (BI}LThis level appliestonmercial and industrial areas,
such as offices, factories, or industrial work sites.

U Theland zoning of the Sitehe time of this repoas R2 low desity redientiaHoweveldeal
Geotech is of the understanldatipe lad zoning will change with the proposed develbpment
an office and showrodhereforghe land use scenarselected fothis investigatiomareHIL
D values commercial/industrialvhich assumes typical commercial or light industrial properties,
consisting of single or multistorey buildings where work ateagevarwhfloor (constructed
on a ground level slab) or above subsurface ssuchasdasement car parks or storage areas
(ASC NEPMol 19sched B7,sec 3).10

Health Screening Levels (HSLs)

Health screening levels (HSLs) have been established for chosen petroleum compounds and 1
associated fractions. HSLs are used to evaluate the risk to human health through esposure pathw
inhalation and direct contact. The HSLs rely on geinggitgoliemical attributes, land use patterns,

and the features of building constructions. They are applicable to various tgpesxiéaditand

depths greater than 4 meters below the Bl8faceere developed by CRC Care for risk assessment
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ard advised for use by the National Environmental Protection Council wHgoil d3saltbking
Screening Levéls’

Tablest-8 (belowweae adapteffomther originalaboratorZertificates of Analysis (Jedthe originatomplet€oA

please se@ppendik. Theleftcolumiiiststhe chemical criteria nanie centre colunisplayhitechemical leveing/kg)

from each sample (labeled as E#); the right columnaidasithate threshold advised by the ASOB&ERE indicate
that criteriaerebelow tetable levell the threshdlelvel for aontaminaie exceeded by a sanipkehighlighted red

Table 4Health Screening LegdBLforfine soil.

Results ofaborabry sample aalysis
Analyte HSLDthreshold(mg/kg
Less tharthreshold Greater thathreshod X
Toluene 135 All
Ethylbenzene 185 All
Xylenes 95 All
Benzo(a)pyren 0.7 All
Benzene 95 All
Cs-Cio 215 All
CioCis 170 All
Ci6Caa 2500 All
Cs+Cao 6600 All
Asbestos

Asbestos is a group of naturally occurring silicate minerals characterized by their long, thin, fibrous
crystal structure and resistance to heat, fire, and chemic&eeansersiiose unique

properties, asbestos was widelyrusgus applicati@rgcanstruction materiatgil their

adverse effects to human health were recognized by regulators Ve 495€stos fibres are

inhaled or ingested, they can cause severe heafthdssuesotH®ma) making asbestos

exposure a significant public health concern.
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Table 5 Asbestos screening results.

Results ofaborabry sample aalysis
HSLD threshold% w/w)
Less tharthreshold” Greater thathreshdd X
0.6% AV
0.001% AV
0.001% N

*Weight for weigtst a percent.

Healthbasedinvestigation Levels (HILS)

Health investigation levels (HILs), as publisha8@ hiePMave been formulated for a wide

array of metals and organic compounds. HILs are intended to evaluate the risk to human health fro
potential exposure pathwalyey arapplicable to all kinds ofygmélsand are typically applied to a

depth of 3 meters below the surface in residential areas. The specific conditions of each site shoulc
dictate the depth to which HiLs are relevant for different land uses

Table 6Health Investigation Lewelsoil contaminati@ii_s)n soil.

Results ofaborabry sample aalysis
HILDthreshold
(mg/kg) Less tharthreshold | Greater thathreshdd
v X
3,000 AV
900 ANV
3,600 AV
240000 ANV
1,500 AIM except E2 X 22150
730 Al
6,000 N
7,400 AIM except E2 X E2=2900
40 Al
4,000 AV
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240000 ANV
3,600 AV
45 Al
45 AV
530 AV
2,000 AV
100 AN
100 AV
80 AN
2,500 AN
2,000 A
7 Al

*Carcinogenic PAHSs are based on the 8 carddddsBenz(a)anthrace@rysendenzo(b+j)fluoranthé&enzo(k)fluoranthene

Benzo(a)pyrenadeno(1.2.3.cd)pyrebibenz(a.h)anthraceBenzo(g.h.i)peryleard their TEFs (potency relative to B(a)P). TEQ

stands foFoxicEquivalerQuotient

**Total PAHs are based on the sum of the 16 PAHSs.

Ecological Screening Levels (ESL)

Environmental Screening Levels (ESLs) are scientific measures of the risks of selected petrol
hydrocarbon compounds and total petroleum hydrocarbon (TPH) fractions for intrusion on terre:

ecosystem% ESLs are useful in assessing risks intdiffege of soils and land use settitgse
generally applied to the top 2swmdtsoil?

Table7. Ecological Screeriegels (ESL&®r TPH fractions, BTEX, and benzo(a)pyrene in soll

ESLD (mg/kg) Results ofaborabry sample aalysis
m
9o Less tharthreshold/ Greater thathreshddx
2 Al
135 Al
185 Al
95 Al
0.7 Al
215 AN
170 Al
2,500 AV
6,600 AV

*Total Recoverable Hydrocarbon (TRC) fractions (F).
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Laboratory Results
All sampleesultsexcept fdE2 were within the adogt&tPM criteria
U Sampe E3ptained from nedang the drivewdyad very high levafibothleadandzinc.

Lead Lead (Pb) is a naturally occurring element in soils. Concentrations of lead found soils are, on
average, are approximately 15 to 20tmg/kg

Lead can adversely affect people by entering into the bloodstream, this can occueyia ingestion
directlyr indirectly consuming soil and dirt particulates, inhalation (i.e., duskinoaloi@srai g

while handling contaminated. smjls$tionfdustandsoil particulate from hand to raoctiint for

95% olfeadexposure in peogle

Higher than average lesfeisadcan be due to various sources, including but not limited to: batteries,
metal alloys;ray shielding materials, ammunition, chemical resistant linings, pigments, and (historica
as petrol and paint additives.

Zinc Zing(Zn)is commonly found in the Earth's crustavignaaye concentration of approximately
70 mg/kg

While zinc is vital for metabolic functions in all living organisms, including humans, excessive intake
lead to toxicity. This overload can negatively impact the same metabolic processes, such as DNA
replication and gene translatiozjrtbatormally suppé?ts.

Ingestion of soil and dust is considered the most significant pathway of exposyreuidr inorganics
as zieg,in soilZinc contamination can results from a number of iactiwtiegnning and
smeltingperationsndustriahastefromfactories that useinc in their messesagricultural

practiceshat sed zinecontaining fertilizers and pesticgtesleemissionthat usé combustion of

fossil fuejsonstructioactivitieshat sed galvanized steel and-based paintaoad preservative
treatmentsancontaiadzinc
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Conclusion and Discussion
Table8. Datagapsaddresed.

Data gaps DSldeterminations

1. Contents okh around the eastern § No contaminationexceeding ASC NEPI|

of the houseear the garden. thresholds was deést
2. Contaminatiotoag the eastesile of| No contaminationexceeding ASC NEPI|
the Site (&&stospetroleum thresholds was deescEither remediati wag
hydrocarbons) conductedr there was teachingrspreadin
of contaninatedromthe adjoiningropertyn
2009

3. Possibleantaminatiarf the driveway Lead a zinc wedetected in levels excee)
area adopted\SC NEPRtiteria.

4. Runoffaaoss th&ig, flowing from | No contaminationexceeding ASC NEPI|
north east to south westbilizing thresholds was deetfromany sampling are
contamination, if apgtentially that would suggest-offircould potentially
accumulating in theithovestern contaminating the Site.
corner, or running iBtoubby Creek

5. If ontaminatidgapresent in the north Agriculturgracttescan ge of zincontainin
half of th&ite, leftover from previou fertilizers and pesticidelsichcan result
and historic activitegh as elevated zinc levels in soil
farminfanimal keeping

Based orhe available informatilo@actuasource déad and zinmontaminatiesunkowrto Ideal
Geoteclandtwodata gaphave emerged:

1. The source of the @ninabn
2. The extent of the contamination.

Some inferences can be made about the source of the high lead and zinc levels based on the informr
gatheed about the Site and surround area:

91 DouglasPartners alsfound high levelsziricacross the adjoinige to the eaghe Local
Centren their 2009 investigatidhsyalsofound treated ber irthe souttvestcorner of the
adjoining site (south @hshe subjesite). Treated timimeaycontanforms atinc.

1 The samplg2is nedy théhousé s d d_eadceoudd have bespreadrom the house (e.qg.,
duringemodellifigepainting

1 The sampleE2was t&en from thdrivewayThe leatnd zinacan result fromehicle emissions.

1 Zirc can be a property of gendiand pesticides

The naturef theSite andts historieadddeal Geotetbbelievéha the source of the contamination
is a historic enand not an ongoing ane itwill maslikely not require ongoing monitoring after
remedaation Aremedial action piemost likely necessatyedeterminextent of thentamination
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Recommendations

We recommend that a remedial action plan (RAP) should be developed for cdaterdinated soil
theSite along the diayarea.

Remedial actions may require excavation and appropriate disposaintdeathardated soll
along the driwayareain the soutvesterryad, of at leasthe topl50 mnof soilat a length of
approximately 30 sartiple E5 had leveddovASC NEPM thresholds for HiasdB30 mis
approximately the distance from the frontweael E6 was taken)

Moresoilsampling should iedeafter excavati@mdprior to importatiomeWfill to esure the
verticaind horizontaktent of contamination has dssertained aadequatelgemoved from the
area.

Post remediatiovorkwill requir@alidatiorsamplig to confirm that soil contamination has been
remediatedr at leasteduced tacceptablievels beloNEPM critertdlL thresholds (ASC NEPM
1999, Schedule B2).

It is also recommended thatyibalk soils are imported to the lot in the futuemdsaaping
purposes), verification should be made that they are free of contamination.

Limit ations

The scope and the period of IdetdBeservices are described in the report and are subject to
restrictions and limitatibongstigation levelsas found in tidational Environment Protection
(Assessment of Site Contamination) Meastr@ni®®8rkare not necessadbsirable criteria for

soil qualityor indativeoflevels up to which contaminapennsttedatellite imagery used in this
reporprovide ongpproximatiots when an activity basurred on the Site and do not necessarily
suggestheprecise and acttiaieof an occurrendsterviews from residents and locals about site
history are usually considered anecdotal andvireriéieel possildideal Geotech did not perform

a complete assessment of all possible conditions or circumstances that may &xast at the Site.
service is not expressly indicaetht assume it has been provided. If a matter is not addressed, do
not assume that atgtermination has been made by Ideal Geotech in regards to it.
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Appendix A. Title and 10.7 Planning Certificate
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