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Table 2 (contd): Photographic record of site conditions

g

Lot 2 | e 25 Access from Ewingsdale Road to
DP542178 ; Belongil Fields (northerly view).

Contd.

Lot 7020 26 Condition of Industrial Estate Drain
DP1113431 showing overgrowth with vegetation

(southerly view).
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Table 2 (contd): Photographic record of site conditions

Lot 7020 27 Condition of Industrial Estate Drain

DP1113431 showing overgrowth with vegetation

Contd. (northerly view with Ewingsdale road
in background)).

Lot 1 28 Accumulated building waste,

DP780242

machinery and whitegoods were
located across the allotment,
principally in association with 1) the
northern residence and the large shed
within the allotments southern extent.
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Table 2 (contd): Photographic record of site conditions

Lot
DP780242
Contd.

29

Shed frame under which construction of
demountable offices/dwelling is undertaken.
Corrugated sheet metal Shed in background
is currently used for storage of building
materials.

30

Waste drum storage within frame shed
structure (oils/fuel).
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Lot 1
DP780242
Contd.

31 Green waste burning pile immediately north
of southern sheds. Note the shipping
container for storage of building materials.

32 Machinery wastes stored east of northern

sheds and residence.
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Table 2 (contd): Photographic record of site conditions

Lot 1
DP780242
Contd.

Lot 229
DP755695

33 Shipping containers (tarp storage)
immediately east of access road within
northern section of the site.

34 Southerly view of Lot 227 with wetlands

in background.
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Table 2 (contd): Photographic record of site conditions

SOUTH-EASTERN SECTION

Lot 227
DP755695

35

Southeasterly view of vacant cleared land
within Lot 229.
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53 STATE AND LOCAL AUTHORITY RECORDS
5.3.1 CONTAMINATED LAND RECORD

A search of the Contaminated Land Record (EPA 2010a) for the, Byron Shire Local
Government Area (LGA) did not identify any site notices relating to the site or adjoining
the site. Six (6) notices (four current; three former) are listed, the closest being Dip
4207 Byron Bay, corner of Beechcomber and Cooper Streets, approximately 4km
southeast of the SSS study area

5.3.2 PROTECTION OF THE ENVIRONMENT OPERATIONS ACT LICENSES

A search of the current list (EPA, 2010b) of licensed activities as per Schedule 1 of the
Protection of the Environment Operations Act 1997 did not identify any licensed polluting
activities occurring within the site. The closest operating licensed activities to the site
include SunnyBrand Chickens (Lic. No. 2264) and the Byron Sewage Treatment Works
(Lic. No. 3404).

5.3.3 CATTLE TICK DIP SITES

A search of the NSW Department of Primary Industry (DPI) Cattle Dip Site Locator tool
(http://www.agric.nsw.gov.au/tools/dipsite-locator/) indicated that the Cattle Tick Dip
Site BYRON BAY is the nearest dip site, being approximately 700 north-east of the
eastern-most point of the site. This dip has been demolished and the license status is
listed as LAPSED.

5.3.3 CouNcCIL RECORD SEARCH

A search of available (Byron Shire) Council records pertaining to the lands identified in
Section 3 was conducted by EAL staff on 19" May 2010. Table 3 below provides a
summary of the findings of the Council record search.

Table 3: Council Record Search Summary

Land Description Records Listed Comments
Lot 1 DP 542178 DA No. 10.2001.714.1 — | Approved 24/1/02
Erection of Signage (J. Allchin)
DA No. 01/098 — Horse Riding | Included 1//542178,
and Signage 227//755965
DA No. 2002.2.228.1 — 2003 | Approved 25/6/02
Splendour in the Grass Festival
Included 2//542178,
1//201626, 1//542178,
227//755695

Statement of Environmental
Effects (Balanced Systems
April 02)

DA No. 10.2002.684.1 -—
2004 splendour in the Grass
Festival

ASS assessment at sump point
of drainage pit (July 16 2003)

Water Table listed as 0.6m
below ground level

On-site  generated sewage
collected and disposed of to
Billinudgel Sewage Treatment
Plant

Bonfire on site
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Table 3 (contd): Council Record Search Summary

Land Description

Records Listed

Comments

Lot 1 DP 542178
Contd.

DA No. 10.2005.557.1 — 2006
Splendour in the Grass Festival
plus additional Camping sites

Approved 13/12/06

Included 1//201626,
5&6//622736, 2//542178

Belongil Restoration Fund
Bridge Installation

Acid Sulfate Soil Management
Plan

Statement of Environmental
Effects (Balanced Systems Sep
05)

DA No. 10.2006.749.1 -
2007 Splendour in the
Grass Festival

Included 1//201626,
5&6//622736, 2//542178

DA 10.2007.468.1 — East
Coast Blues and Roots
Festival

LandPartners Desktop Flora
Fauna Assessment Sep 07

DA 10.2007.632.1 —
Crighton Land clearing

Included 5&6//622736,
227&229//755695 &
1//542178

Withdrawn (listed as no
approval required.

DA No. 10.2008.194.1 -
2008 Splendour in the
Grass Festival

Included 1&2//542178,
5&6//622736 & 1//201626

DA 10.2009.141.1 — 2009
Splendour in the Grass
Festival

Included Industrial Estate
Drain in Statement of
Environmental Effects

Lot 2 DP818403

DA No. 97/405 — Clean Fill
storage and Tree removal

Refused March 1993

Storage of fill material
(source unknown) and
parking of machinery

Photos of demolition wastes

Possible importation of Acid
Sulfate Soils to site

Lot 1 DP520063

DA No. 99/0276 — Retail
Outlet (Confectionary)

Withdrawn 28/6/99

Prior use of above stated
building

Prior to 1978 — Byron Bay
Chicken Abattoir

1978 — Unknown
(Fibreglass manufacture)
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54 SSS STUDY AREA LAND USE

Table 4: Identified Land Uses within SSS Study Area

Lot Description

Identified Land Uses

WESTERN SECTION

Lot 2 DP551947

Residential — single dwelling with four associated sheds
Farm storage and waste piles (non-putrescible)

Market Gardening — area immediately west of remaining dwelling
with historical use of lands intervening dwelling on site and
adjoining dwelling within Lot 3 DP 551947

Lot 3 DP551947

Residential - single dwelling with associated sheds

Farm storage and waste piles (non-putrescible) including disused
(old) fuel/oil drums

Market Gardening — area immediately west of remaining dwelling
with historical use of lands intervening dwelling on site and
adjoining dwelling within Lot 2 DP 551947

Apiculture — beekeeping equipment (active use declined)

Lot 5 DP622736

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed)

Farm storage and waste piles (non-putrescible), mainly green
wastes and fence posts)

Lot 6 DP622736

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed)

Farm storage and waste piles (non-putrescible), mainly green
wastes and fence posts)

Lot 2 DP818403

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed). A cattle holding yard is located at the sites access
from Melaleuca Drive.

Farm storage and waste piles (non-putrescible), mainly green
wastes and fence posts)

Clean fill storage and machinery holding yard

Lot 1 DP878549

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed)

Residential and light commercial — dwelling and Aikido Centre with
associated car parking

Lot 2 DP878549

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed)

Residential and light commercial — dwelling, demountable dwelling
and Rural Retreat with associated car parking and amenities

Lot 8 DP622736

Agriculture — Chicken sheds (localised and contained around
shipping container) with no apparent cropping or other intensive
horticultural pursuits
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Table 4 (contd): Identified Land Uses within SSS Study Area

Lot Description

Identified Land Uses

CENTRAL and EASTERN SECTION

Lot 1 DP542178

Residential - single dwelling with associated sheds

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed)

Agriculture — Livestock holding pens (swine or poulty)

Lot 2 DP542178

Residential - single dwelling with associated sheds

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed)

Commercial — Belongil fields Camping grounds with associated car
parking and amenities

Recreational — Temporary Festival (Splendour in the Grass and
East Coast Blues & Roots) and associated car parking and camping
accommodation

Lot 1 DP520063

Residential - single dwelling with associated sheds
Agriculture — former chicken abattoir
Commercial —1) Surfcraft (fibreglass manufacture)

Commercial — 2) Confectionary manufacture and Wholesaler

Lot
DP1113431

7020

Drainage — Industrial Estate Drain

Lot 1 DP201626

Residential - single dwelling with associated sheds

Lot 1 DP780242

Agriculture — Chicken sheds with no apparent cropping or other
intensive horticultural pursuits

Residential — Two residential dwellings and associated sheds within
northern portion

Commercial — 1) former wooden drink packaging (Box King)
cleaning and wholesale (site remediated)

Commercial — 2) former car wrecking yard with storage of vehicles
across the central section of the site

Commercial — 3) Affordable housing construction within the
southern section of the site

Farm storage (disused machinery) and waste piles (non-
putrescible) including green wastes, construction material, oil/fuel
drums, chemical drums.

Lot 227 DP755695

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed)

SOUTH-EASTERN SECTION

Lot 229 DP755695

Agriculture — cattle grazing with limited indications of horticulture
(unconfirmed)
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55 INVENTORY OF KNOWN CHEMICALS AND WASTES AND LOCATION

An inventory of chemicals and/or wastes stored at the site was not available. As it is
unlikely the investigation area was utilised for any intensive agricultural activity in recent
years, it is unlikely any chemicals were stored in any large quantities on the site. Some
usage of a general herbicide has most likely occurred across the site in relatively small
amounts for the purposes intended.

The storage of petrochemicals (such as fuels and oils) was noted in a number of
allotments across the site, notably Lot 1 DP 780242 and Lot 3 DP551947.

The use of fibreglass resins (and associated chemicals) is also assumed given the former
manufacture of surfcraft in buildings upon Lot 1 DP520063.

The use of termiticides is also expected with the majority of allotments containing both
residential and commercial structures, along with associated sheds and storage areas.

5.6 Historic Use of Adjacent Land

Two (2) significant adjoining land uses occur within close proximity to the site, notably
the operations associated with the SunnyBrand Chicken processing plant adjoining the
sites immediate western boundary, and the Byron Bay Arts and Industry Estate,
separated from the sites northern boundary by Ewingsdale Road.

Discharge(s) from the chicken processing plant are received by the wetlands to the sites
west and south-west, whilst surface run off and stormwaters are received via the
Industrial Estate drain (i.e. Lot 7020).

Lands to the south are part of the Belongil Wetlands, which form the south-west,
southern and parts of the eastern boundary’s. The Belongil Creek estuary forms the
sites eastern boundary.

Residential development of lands to the sites north-east has also occurred, as part of the
increased urban development of west Byron.

5.7 Local Usage of Ground/Surface Waters

A search of existing licensed groundwater bores within 250m of the subject site was
conducted using the NSW Natural Resource Atlas (NRATLAS 2010) website. Fourteen
(14) licensed groundwater bores were identified in close proximity to the SSS study area
with two (2) of these bores located within the bounds of the investigation area
(GW302840; GW069951). Table 3 (below) provides a summary of attribute data for
each licensed bore identified in proximity to the site with available GW bore data
provided as Appendix 3.

Groundwater table heights within low-lying alluvial and aeolian plains were found to
typically range between 0.6m AHD and the natural land surface. Field observations
indicate that groundwaters are mildly acidic and non-saline.
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6 IDENTIFIED POTENTIALLY CONTAMINATING ACTIVITIES

6.1 AGRICULTURAL ACTIVITIES

A significant proportion of the site has historically (and is currently) utilised for
agricultural purposes, primarily grazing and livestock housing (swine and poultry)
activities. As per Appendix A in DUAP & NSW EPA (1998), activities conducted either
directly (e.g. application of pesticides, herbicides and fertilisers) or indirectly (e.g.
storage of fuels, pesticides, herbicides and fertilisers) in association with agricultural
practices may result in potential Contaminants of Concern (CoC) being present on site in
concentrations exceeding the recommended Health Investigation Levels (HILS).

6.1.1 ANIMAL HUSBANDRY (BEEF OR DAIRY PRODUCTION)

A significant proportion of the lands within the study area have been (with some limited
continuing use) utilised for the production of beef cattle (holding yards and dairying
sheds). The potential for contamination of soils and water (surface and ground) as a
result of grazing animals includes direct and diffuse inputs from animal wastes (nutrient,
pathogens etc.) and the broad-scale application of inorganic fertiliser’s.

6.1.2 HORTICULTURAL PURSUITS

Lands that have been utilised for market gardens may have had a range of pesticide and
herbicide chemical applications. These products would generally have been broadly
applied to produce or directly to weed species and as such, residues of these chemicals
are possible over broad areas within these orchard areas.

Chemicals utilised on the various properties would have been stored in a farm shed(s).
The storage and subsequent mixing of such chemicals could potentially provide point
sources of contamination.

6.2 INDUSTRIAL/COMMERCIAL ACTIVITIES

6.2.1 CHICKEN PROCESSING PLANT EFFLUENT APPLICATION

The disposal of treated wastewaters generated by the commercial activities adjacent the
site is expected to include high nutrient (Nitrogen and Phosphorus) exports, associated
with cleaning products (e.g. Sodium Hypochlorite (bleach)).

6.2.2 INDUSTRIAL ESTATE RUNOFF

Surface run off entering the site from diffuse (overland flow) and direct inputs (i.e.
Industrial Estate drain — Lot 7020) are expected to contain elevated metal loads,
nutrient loads and road-bourne and industrial sourced hydrocarbon contaminants.

6.2.3 IMPORTED FILL MATERIALS AND WASTE BURIAL/ STOCKPILES

The source of imported fill was not confirmed during this investigation with local soils not
regarded as consistent with the fill materials. A number of stockpiles were observed and
assumed to have been locally sourced (i.e. from activities associated with construction
on site)
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Historically, the burying of wastes on many primary production properties has occurred
throughout Australia. Buried wastes have included items from household wastes to
empty chemical drums, masonry, scrap metal, tyres and the like. In recent years,
primary producers have become more responsible with the correct disposal of such
items to local or regional waste disposal facilities. As such many farm dumping locations
have been unused for many years and are subsequently difficult to locate to determine
the potential for localised point sources of contamination.

Of the waste piles and stored machinery areas observed during this investigation, areas
of concern included industrial machinery storage, fuel/oil drum storage, waste chemical
storage (paints etc) and construction materials (slabs, timber, fittings and appliances).

6.2.4 CAR WRECKING AND VEHICLE STORAGE

Active works associated with the operations of the car yard are considered to include
removal and dismantling of car parts, such as oil and fuel removal. Storage of metal car
chassis and parts is expected to have potentially resulted in degradation of metal
components (i.e. metal contaminants) onto immediate ground surfaces.

No indications of records or underground fuel or oil storage were identified during this
investigation.

6.2.5 AFFORDABLE HOUSING CONSTRUCTION

The storage of construction materials on site may have included Hazardous Building
Materials (although asbestos is not expected given the date of operations). Associated
contaminants are considered to include heavy metals and termiticides (if used).

6.2.6 WOODEN BOX WHOLESALE

As listed in previous reporting prepared for Lot 1 DP 780242, lead residues within soils
as a result of the cleaning process required remediation of the site. No additional
information regarding the current status of the site was available at the time of
reporting.

6.2.7 COMMERCIAL FIBREGLASS MANUFACTURE

Activities associated with the manufacture of fibreglass surfcraft are considered to have
been contained within the buildings on site. The use of plastic resins and solvents is
expected.

6.3 RESIDENTIAL ACTIVITIES
6.3.1 HAZARDOUS BUILDING MATERIALS

ASBESTOS BUILDING PRODUCTS
Asbestos products commonly found in older buildings include:
o Flat sheeting (known as ‘fibro’ or ‘AC sheeting’);
e Corrugated sheeting (larger profile is known as ‘super six’);
o Water or flue pipes;
e Roof slates;
e Flexible, profiled, textured or coloured building boards;
e Imitation brick cladding; and

e AC sheet fencing, flower pots and fish ponds.
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Fibrous sheet products made prior to 1987 typically contain asbestos materials. The use
of asbestos was discontinued in fibro sheets by 1982, in corrugated sheets by 1984 and
in all other products by 1986. As a number of buildings (houses, farm sheds) within the
study area are greater than 20 years of age there is potential for asbestos materials to
be present. These products are not of high concern until they are disturbed through
renovations or demolishing of structures whereby asbestos dust can become airborne
and represent a significant risk of exposure and harm.

TERMITICIDE APPLICATION

The application of termiticide’s for the control of termite infestation and property
damage is widespread across the study area.

A number of the chemicals presently approved for the control and eradication of termites
have relatively low levels of toxicity (e.g. imidacloprid, hexaflumuron etc.), These
compounds are not considered to be hazardous chemicals.

In terms of the method of application, hexaflumuron baits are likely to pose very low
risk but the method requires a high level of vigilance over many years, with frequent
monitoring of the baits.

Pyrethroids are widely used in household insecticides and have a good safety record
when used as directed.

Organophosphorus compounds such as chlorpyrifos are widely used in agriculture as
effective insecticides, but need to be handled with caution because of their acute
neurotoxicity in animals and humans.

Arsenic trioxide is a well-known hazardous chemical but there is only a low probability
that the public will become exposed to it. Small amounts are gently puffed into termite
passages with a hand blower to reduce an active infestation. It must be used at least
two weeks before any other treatment as most other products repel termites, so that
they would not be exposed to the arsenic.

DEGRADATION OF LEAD-BASED PAINTS

Given the assumed and known construction age of the majority of dwellings and
structures identified within the study area, the potential for degraded lead-based paint
products to be contained within soils immediately adjacent such structures is significant.
In association with residual lead, zinc (another pain-based pigment) may also occur in
significant concentrations.
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Table 5 below lists the sources of potential contamination within the current study area
and their associated contaminants of concern.

Table 5: Potential Contaminants of Concern for Identified Activities

Identified
Contaminant
Source

Potential Contaminants

Targeted
Contaminants

Agricultural

Animal Husbandry
(cattle grazing and
livestock housing)

Fertiliser (Calcium phosphate, Calcium
sulfate, nitrates, ammonium sulfate,
carbonates, potassium, copper,
magnesium, molybdenum, boron,
cadmium)

Pesticides (Arsenic, lead,
organochlorines, organophosphates,
sodium tetraborate, carbamates, sulfur,
synthetic pyrethroids)

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

Pesticides (a-BHC,
Hexachlorobenzene, b-
BHC, g-BHC (Lindane), d-
BHC, Heptachlor, Aldrin,
Heptachlor epoxide,
transchlordane, Endosulfan
I, cischlordane, Dieldrin,
4,4-DDE, Endrin,
Endosulfan 11, 4,4-DDD,
Endosulfan sulfate, 4,4-
DDT, Methoxyxhlor

Horticulture
(market gardens)

Fertiliser (Calcium phosphate, Calcium
Sulfate, nitrates, ammonium sulfate,
carbonates, potassium, copper,
magnesium, molybdenum, boron,
cadmium)

Fungicides (carbamates, copper sulfate,
copper chloride, sulfur, chromium, zinc)

Herbicides (Ammonium Thyocyanate,
carbamates, organochlorines,
organophosphates, arsenic, mercury,
triazines)

Pesticides (Arsenic, lead,
organochlorines, organophosphates,
sodium tetraborate, carbamates, sulfur,
synthetic pyrethroids)

Solvents (Xylene, kerosene, methyl
isonutyl ketone, amyl acetate, chlorinated
solvents)

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

Pesticides (a-BHC,
Hexachlorobenzene, b-
BHC, g-BHC (Lindane), d-
BHC, Heptachlor, Aldrin,
Heptachlor epoxide,
transchlordane, Endosulfan
I, cischlordane, Dieldrin,
4,4-DDE, Endrin,
Endosulfan 11, 4,4-DDD,
Endosulfan sulfate, 4,4-
DDT, Methoxyxhlor
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Table 5 (contd): Potential Contaminants of Concern for Identified Activities

Identified
Contaminant
Source

Potential Contaminants

Targeted
Contaminants

Residential

Hazardous Building
Materials

Lad-based Paints (Heavy metals Lead
and Zinc)

Termiticides (Arsenic, lead,
organochlorines, organophosphates,
sodium tetraborate, carbamates, sulfur,
synthetic pyrethroids)

Asbestos (piping, fibre sheeting etc.)

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

Pesticides (a-BHC,
Hexachlorobenzene, b-
BHC, g-BHC (Lindane), d-
BHC, Heptachlor, Aldrin,
Heptachlor epoxide,
transchlordane, Endosulfan
I, cischlordane, Dieldrin,
4,4-DDE, Endrin,
Endosulfan 11, 4,4-DDD,
Endosulfan sulfate, 4,4-
DDT, Methoxyxhlor

Asbestos Products
(chrysotile sheeting,
amotile piping)

Wastes

Buried Wastes (household garbage and
wastes)

Stockpiled Wastes (Disused Chemical
and Fuel Drums, green wastes,
construction wastes)

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

PAH (Naphthalene,
Acenaphthylene,
Acenaphthene, Fluorene,
Phenanthrene, Anthracene,
Fluoranthene, Pyrene,
Benz(a)anthracene,
Chrysene,
Benzo(b)&(k)flouranthene,
Benzo(a)pyrene,
Indeno(1,2,3-c,d)pyrene,
Dibenz(a,h)anthracene,
Benzo(g,h,)perylene)

TPH (C1-C36 Fraction,
C10-C35 Aliphatic, >C35
Aliphatic, C10-C35
Aromatic)

BTEX (Benzene, Toluene,
Ethylbenzene, meta- and
para-Xylene, ortho-Xylene,
Total Xylene, TPH (C6-C9
Fraction)
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Table 5 (contd): Potential Contaminants of Concern for Identified Activities

Identified Taraeted
Contaminant Potential Contaminants 9 ;
Contaminants
Source

Commercial/Industrial

Water Quality Suite
Chicken Processing Major Nutrients (Nitrogen and (macro/micro nutrients and
Plant Effluent Phosphorus etc.) physic-chemical water
quality conditions)

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

PAH (Naphthalene,
Acenaphthylene,
Acenaphthene, Fluorene,
Phenanthrene, Anthracene,
Fluoranthene, Pyrene,

Benz(a)anthracene,
Chrysene,
Benzo(b)&(k)flouranthene,
Industrial Estate Stromv_vater co_mponents (_roadway Benzo(a)pyrene,
contaminants, dissolved nutrients and Indeno(1,2,3-c,d)pyrene,
Surface Run off . .
suspended contaminants) Dibenz(a,h)anthracene,

Benzo(g,h,)perylene)

TPH (C1-C36 Fraction,
C10-C35 Aliphatic, >C35
Aliphatic, C10-C35
Aromatic)

BTEX (Benzene, Toluene,
Ethylbenzene, meta- and
para-Xylene, ortho-Xylene,
Total Xylene, TPH (C6-C9
Fraction)

EAL2432_CLA — BBWLA: BELONGIL FIELDS 11 DECEMBER 2010



EAL Consulting Services —Contaminated Land Assessment

Table 5 (contd): Potential Contaminants of Concern for Identified Activities

Identified
Contaminant
Source

Potential Contaminants

Targeted
Contaminants

Car Wrecking Yard
and vehicle storage

Stockpiled Wastes (Disused Chemical
and Fuel Drums, vehicle bodies and
parts)

Solvents (Xylene, kerosene, methyl
isonutyl ketone, amyl acetate, chlorinated
solvents)

Hydrocarbon contaminants (fuels/oils
etc.)

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

PAH (Naphthalene,
Acenaphthylene,
Acenaphthene, Fluorene,
Phenanthrene, Anthracene,
Fluoranthene, Pyrene,
Benz(a)anthracene,
Chrysene,
Benzo(b)&(k)flouranthene,
Benzo(a)pyrene,
Indeno(1,2,3-c,d)pyrene,
Dibenz(a,h)anthracene,
Benzo(g,h,)perylene)

TPH (C1-C36 Fraction,
C10-C35 Aliphatic, >C35
Aliphatic, C10-C35
Aromatic)

BTEX (Benzene, Toluene,
Ethylbenzene, meta- and
para-Xylene, ortho-Xylene,
Total Xylene, TPH (C6-C9
Fraction)

Imported Fill
Materials & Waste
Burial

Buried Wastes (household garbage and
wastes)

Stockpiled Wastes (Disused Chemical
and Fuel Drums, green wastes,
construction wastes)

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

PAH (Naphthalene,
Acenaphthylene,
Acenaphthene, Fluorene,
Phenanthrene, Anthracene,
Fluoranthene, Pyrene,
Benz(a)anthracene,
Chrysene,
Benzo(b)&(k)flouranthene,
Benzo(a)pyrene,
Indeno(1,2,3-c,d)pyrene,
Dibenz(a,h)anthracene,
Benzo(g,h,)perylene)

TPH (C1-C36 Fraction,
C10-C35 Aliphatic, >C35
Aliphatic, C10-C35
Aromatic)

BTEX (Benzene, Toluene,
Ethylbenzene, meta- and
para-Xylene, ortho-Xylene,
Total Xylene, TPH (C6-C9
Fraction)
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Table 5 (contd): Potential Contaminants of Concern for Identified Activities

Identified
Contaminant
Source

Potential Contaminants

Targeted
Contaminants

Wooden box
Wholesale

Lead previously identified as a
contaminant of concern.

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

Affordable Housing
Construction

Construction materials (timber,
cladding, flashing etc).

Metals (Silver, Arsenic.
Lead, Cadmium, Copper,
Nickel, Selenium, Zinc,
Mercury, Iron and
aluminium)

Pesticides (a-BHC,
Hexachlorobenzene, b-
BHC, g-BHC (Lindane), d-
BHC, Heptachlor, Aldrin,
Heptachlor epoxide,
transchlordane, Endosulfan
I, cischlordane, Dieldrin,
4,4-DDE, Endrin,
Endosulfan 11, 4,4-DDD,
Endosulfan sulfate, 4,4-
DDT, Methoxyxhlor

Asbestos Products
(chrysotile sheeting,
amotile piping)

TPH (C1-C36 Fraction,
C10-C35 Aliphatic, >C35
Aliphatic, C10-C35
Aromatic)

Fibreglass
manufacture

Resins and solvents

TPH (C1-C36 Fraction,
C10-C35 Aliphatic, >=C35
Aliphatic, C10-C35
Aromatic)

BTEX (Benzene, Toluene,
Ethylbenzene, meta- and
para-Xylene, ortho-Xylene,
Total Xylene, TPH (C6-C9
Fraction)
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7 SITE CONDITION AND SURROUNDING ENVIRONMENT

7.1 TOPOGRAPHY AND HYDROLOGY

The SSS study area is situated upon the West Byron coastal plain, characteristic of
deposition that occurred during the later Pleistocene (ca. 125,000 years ago) during a
period of high sea level. Elevation upon the coastal plain ranges between 0.5 — 4.5m
AHD with minimal relief (< 1 - 2m) and slope of less than 5%. The topography of the
investigation area is characterised by dune swale systems parallel to the coast and
associated dune sand sheets (Morand 1994).

The succession of fresh and estuarine environments across the site evolved with the
progression of sea level along the low-lying lands east and south of the investigation
area. These low-lying wetlands, dominantly along natural drainage areas reside
predominantly to the east (i.e. Belongil Creek) and to the south (refer Fig. 2).

Across the site, a number of constructed drainage paths collect and transport
stormwater and other associated runoff (originating from Ewingsdale Road and lands to
the north), delivering to both the wetlands to the south and the Union Drain. The
aforementioned wetlands are part of the catchment servicing the Belongil Creek estuary,
which borders the investigation area’s eastern extent.

7.2 LOCAL SENSITIVE ENVIRONMENT(S)

The site is almost entirely surrounded by SEPP 14 Wetlands, lands protected by existing
council instruments, flood constrained land(s), Marine Park Waters and other planning
constraints.

8 GEOLOGY AND HYDROGEOLOGY

8.1 SOIL STRATIGRAPHY

The investigation area is underlain by Quaternary estuarine alluvium, further underlain
and/or mixed with Quaternary (Pleistocene) sands (Morand 1994). The presence of
indurated sands (i.e. coffee rock depositions) is also described by of number of sources
(Tulau 1999; Graham and Larson 2000) suggesting Pleistocene deposition overlain by
fluvial and aeolian sourced sediments (associated with deposition during the Holocene).

8.1.1 ACcCID SULFATE SoIL (ASS) POTENTIAL

Byron Bay 1:25,000 Acid Sulfate Soil Risk Map Edition Two (DLWC 1997). Three (3)
separate Risk classes have been identified across the subject, shown below in Table 6.

Table 6: ldentified ASS Risk classes for the subject site
Risk Preezle iy Landform Landform .
of Elevation (m)
Class Process Element
Occurrence

HSaO0(p) High Swamp Sandplain 0—-—1m
HEs1 High Estuarine Swamp 1-2m
LWa2(p) Low Aeolian Sandplain 2 —-4m
LWal(p) Low Aeolian Sandplain 1-2m
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ASS occurrence within these landforms is typically highly localised, with disturbance and
subsequent risk of exposure and oxidation primarily varying with elevation and depth of
disturbance.

The site is also recognised as residing with in the Belongil Swamp ASS Priority
Management Hotspot, as described by Tulau (1999). Priority areas are areas where land
management decisions in relation to ASS have contributed to, and can lead to, further
severe soil acidification, poor water quality, reduction in agricultural productivity and
capability, loss of estuarine habitat, and/or degraded vegetation and wildlife.

The Standard Instrument (SI) Model Clause 7.1 — ASS (Local) regulates and identifies
works that have the potential to disturb ASS. The SSS study area is identified in CANRI
(http://www.canri.nsw.gov.au/download/) ASS Planning map with the indicated classes
shown in Table 7.

Table 7: CANRI Sl Clause 7.1 Planning Classes identified for the subject site

éia.SSSRISk Specified Works
Class 2 e Works below the ground surface

¢ Works by which the water table is likely to be lowered

e Works beyond 1 m below the natural ground surface
Class 3 o Works by which the water table is likely to be lowered beyond
1 m below the natural ground surface

The risk maps for determining the depth to the ASS layer utilised the relationship
between ground surface elevated and the critical elevation for the upper level of ASS
occurrence, being 1m AHD.

A Preliminary ASS Assessment has been concurrently undertaken as part of the SSS
study, with the objective of identifying ASS on site, ASS risks associated with the
development of the SSS and providing recommendations for future investigations and
planning requirements.

8.2 LOCATION AND EXTENT OF IMPORTED AND LOCALLY DERIVED FILL
Not applicable as no fill was identified during the site investigation.
8.3 DEPTH TO GROUNDWATER TABLE

The soils of the low-lying coastal barrier within lands below 10m AHD are considered to
represent a Coastal Sand Bed Groundwater System, supporting wetlands, terrestrial
vegetation and hypogean ecosystems. Wetlands associated with this system are often
referred to as groundwater windows as they typically indicate the groundwater levels in
the surrounding sand beds and ridges (DLWC 2002). Maintenance of the existing salt
water /fresh water interface is essential in order to prevent salt water intrusion following
dewatering or excessive extraction of groundwater.

A search of existing licensed groundwater bores within 250m of the subject site was
conducted using the NSW Natural Resource Atlas (NRATLAS 2010) website. Fourteen
(14) licensed groundwater bores were identified in close proximity to the SSS study area
with two (2) of these bores located within the bounds of the investigation area
(GW302840; GW069951). Table 8 (below) provides a summary of attribute data for
each licensed bore identified in proximity to the site with available GW bore data
provided as Appendix 2.

Groundwater table heights within low-lying alluvial and aeolian plains were found to
typically range between 0.6m AHD and the natural land surface. Field observations
indicate that groundwaters are mildly acidic and non-saline.

EAL2432_CLA — BBWLA: BELONGIL FIELDS 15 DECEMBER 2010



EAL Consulting Services —Contaminated Land Assessment

Table 8: Licensed GW Bore Attribute Summary

Bore ID Use Staf:\ig? (er{;‘ter Total Depth (m)
GW068851 Domestic Stock 3.2 38.5
Gw302835 Monitoring Bore 0.5 1.7
GW302836 Monitoring Bore 1.0 2.7
GW302840 Monitoring Bore 1.0 3.7
GW305268 Domestic

GW306432 Monitoring Bore

GW306433 Monitoring Bore

GW306436 Monitoring Bore

GwW306437 Monitoring Bore

GW306438 Monitoring Bore

GW306439 Monitoring Bore

GW306441 Monitoring Bore

GwW306444 Monitoring Bore

GW306450 Monitoring Bore 0.0 1.45

8.4 SUMMARY OF LOCAL METEOROLOGY

Climate summary data (as recorded by the Cape Byron Lighthouse weather Recording
site (058009; 95m AHD) shows an annual average temperature range between 16.5 -
23.7°C with an average annual rainfall of 1724 mm/yr. Plate 1 below shows the
monthly mean rainfall data compared with mean maximum and minimum recorded
temperatures.
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Plate 1: Summary Climate Data Cape Byron Lighthouse Weather Station
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9 SAMPLING AND ANALYSIS PLAN AND SAMPLING METHODOLOGY

9.1 SAMPLING, ANALYSIS AND DATA QUALITY OBJECTIVES (DQOS)

The objective of this preliminary investigation was to gather information with regard to
the type, location, concentration and distribution of contaminants to determine if the site
represents a risk of harm to end users and sensitive receptors. As the site history and
land use activity review has identified a number of land uses that may have produced a
legacy of contamination on site have been identified, soil, surface water and
groundwater sampling and laboratory analysis has been conducted across the SSS study
area.

9.2 SOIL SAMPLING AND ANALYSIS RATIONALE

9.2.1 BROADSCALE SOIL CHARACTERISATION

A systematic sampling effort has been utilised within the study area (refer Fig. 2) in an
effort to characterise the current conditions on site with regard to the identified
broadscale land use activities. A total of two-hundred and ninety-seven (297) individual
samples were collected and homogenised into eighty (80) composite samples for
analysis. Fig. 7 (Appendix 1) displays the location of each individual sampling with a
composite sample key provided in Table 9.

Sample density is considered to be lower that recommended by NSW EPA 1995,
however given the low intensity agricultural activities and size of the SSS Study area, it
is considered the sampling undertaken has provided sufficient information to
characterise the site appropriately.

Composite sampling was considered appropriate for the broadscale assessment of
previously utilised agricultural lands, and other land uses occurring across large sections
of the site (i.e. camping grounds and historical vehicle wreckers storage area).
Composite homogenisation was undertaken in accordance with guidance specified in EPA
(1995) Sampling Design Guidelines and NEHF (1998) Composite Sampling (Soil Series
3).

All composite samples were analysed for a full range of heavy metals (as described in
Table 5) and organochlorine (OC) pesticides (including Aldrin, Cis-chlordane, Trans-
chlordane, HCB, DDD, DDE, DDT, Alpha-BHC, Beta-BHC, Delta-BHC, Lindane, Dieldrin,
Endrin, Heptachlor, Heptachor epoxide, Alpha-endosulfan, Beta-endosulfan, Endosulfan
sulfate, Methoxychlor).

Organophosphate (OP) pesticides (includes Dichlorvos, Phosdrin, Demeton (total),
Ethoprop, Monocrotophos, Phorate, Dimethoate, Diazinon, Disulfoton, Methyl parathion,
Chloropyrifos, Ronnel, Parathion, Stirofos, Prothiofos, Azinophos methyl, Coumaphos,
Fenitrothion, Fenthion, Malathion) were not analysed as the site history did not identify
any likelihood of these pesticides occurring and no elevated levels of OC’s or arsenic
were identified at the site (samples are stored for OP analysis if required). The bacterial
decomposition of OP pesticide is very rapid and the occurrence of elevated levels of OP’s
in the environment is rare (i.e. based on over 1,000 soils analysed in soils of Northern
NSW by EAL).

Polychlorinated Biphenyls (PCB’s) were not analysed, as a source of contamination was
not identified (i.e. PCB sources originate from electrical supply industry or mining).

EAL2432_CLA — BBWLA: BELONGIL FIELDS 17 DECEMBER 2010



EAL Consulting Services —Contaminated Land Assessment

9.2.2 TARGETED SoOIL CHARACTERISATION

In conjunction with the broadscale sampling effort, a targeted sampling regime was
undertaken in order to provide point source characterisation of areas identified as likely
of containing significant contamination (i.e. dated structures (e.g. dwellings, sheds) and
active commercial or industrial activities).

A total of twenty-three (23) targeted soil samples were collected during the targeted
sampling effort, in the locations as depicted in Fig. 8 (Appendix 1). Additionally, thirty-
five (35) individual samples collected as part of the broadscale effort were selectively
sub-sampled (again based on proximity to areas identified as likely of containing
significant contamination and site observations). Refer Fig. 6 for locations of individual
samples as presented.

Targeted samples were analysed for a full range of heavy metals (as described in Table
5) and organochlorine (OC) pesticides (including Aldrin, Cis-chlordane, Trans-chlordane,
HCB, DDD, DDE, DDT, Alpha-BHC, Beta-BHC, Delta-BHC, Lindane, Dieldrin, Endrin,
Heptachlor, Heptachor epoxide, Alpha-endosulfan, Beta-endosulfan, Endosulfan sulfate,
Methoxychlor). Poly-Aromatic Hydrocarbons (PAH) and BTEX were also selectively
analysed based on site observations and site historical information.

Six (6) targeted sample points (TS 6, 7 ,9, 15, 17 and 18) surrounding exiting used and
disused structures on site also included collection of building materials for the purpose of
asbestos identification.

9.3 SOIL SAMPLING AND ANALYSIS METHODOLOGY

Surface (soil) samples (O — 200mm) were collected using a hand auger and/or stainless
steel spade, with soil being placed in snap lock plastic sample bags and hexane-rinsed
glass bottles for pesticides. Decontamination of sampling utensils was conducted in
accordance with AS 4482.1 — 2005.

Targeted soil samples obtained for the analysis of volatile contaminants (i.e. petroleum
hydrocarbons) were collected using a hand auger and/or stainless steel spade, with soil
being placed in hexane-rinsed glass bottles with zero head-space. Collection and
decontamination procedures were undertaken in accordance with AS 4482.2 — 1999

Hazardous building material samples were collected in accordance with best practice
guidelines and sealed in clipseal bags to prevent disturbance and to ensure risk of harm
to samplers was minimised.

9.3.1 FIELD QA/QC PROCEDURES

The field quality control consisted of collection of duplicate soil samples; for targeted soil
sampling, WB12 and WB16, from locations TS12and TS16 and for broadscale sail
sampling; Composite samples C20, C41 and C63 were blind duplicated and submitted
for identical analyses.

The sampling equipment was decontaminated between locations using a phosphate free
detergent and then rinsed in water. Three (3) equipment wash blanks were collected.

All soil samples were placed into an esky with ice bricks, and delivered to the
Environmental Analysis Laboratory at Southern Cross University, Lismore. Metals
analysis was conducted by EAL and quality control included blanks, duplicates and
traceable certified NIST (National Institute of Standards Technology) reference soil in
every sample batch. Analysis is conducted using a Perkin Elmer ELANDRC-e ICPMS
(Inductively Coupled Plasma Mass Spectrometry).

The analysis of pesticides, hazardous building materials and petroleum hydrocarbons
was subcontracted to the NATA-registered laboratory(s) (refer to Appendix 2 for
subcontracted results with all QA/QC results) under chain of custody conditions. A copy
of the chain of custody is included in Appendix 2.
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9.4 WATER SAMPLING AND ANALYSIS RATIONALE

9.4.1 SURFACE WATER CHARACTERISATION

Given the proximity of nearby industrial operations (i.e. SunnyBrand and the Byron Arts
and Industry Estate), characterisation of surface waters entering, residing and exiting
the site was undertaken to identify the presence of potential contaminants associated
with these particular land uses. Six (6) surface water sampling points were targeted
during two (2) sampling rounds, undertaken 5th July and 1st August 2010.

Recording of physicochemical was undertaken with both field and laboratory
measurements collected.

Laboratory analyses targeted the following parameters:
e Nutrients (nitrogen (TN, TP, TKN, NOx, OP);
e Major anions (Na, K, Ca, Mg);
e Major Cations (Cl, SO,);

¢ Heavy metals (Silver, Iron, Aluminium, Copper, Arsenic, Lead, Cadmium,
Chromium etc.); and

e Petroleum hydrocarbons (TPH, BTEX compounds, PAH)

The second round analysis was undertaken to gather additional information regarding
the presence of petroleum hydrocarbons within local water courses following the results
of the first round analyses.

Locations for each of the five surface water monitoring point are depicted in Fig. 9
(Appendix 1).

9.4.2 GROUND WATER CHARACTERISATION

Given the proximity of nearby industrial operations (i.e. SunnyBrand and the Byron Arts
and Industry Estate), characterisation of groundwaters waters entering, residing and
exiting the site was undertaken to identify the presence of potential contaminants
associated with these particular land uses. Five (5) groundwater water sampling points
were targeted during two (2) sampling rounds, undertaken 5" July and 1% August 2010.
Four wells were installed in accordance with best practice guidelines with one existing on
site well (BH1) adopted as part of the assessment.

Recording of physicochemical was undertaken with both field and Ilaboratory
measurements collected.

Laboratory analyses targeted the following parameters:
e Nutrients (nitrogen (TN, TP, TKN, NOx, OP);
e Major anions (Na, K, Ca, MQ@);
e Major Cations (Cl, SO,);

e Heavy metals (Silver, Iron, Aluminium, Copper, Arsenic, Lead, Cadmium,
Chromium etc.); and

e Petroleum hydrocarbons (TPH, BTEX compounds, PAH)

Locations for each of the four installed groundwater monitoring points and the one
exiting groundwater bore are depicted in Fig. 8 (Appendix 1).
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9.5 WATER SAMPLING AND ANALYSIS METHODOLOGY

Surface water samples were collected in accordance with the guidance provided in AS
5667.1 -2006. Physicochemical measurements were collected on site with a daily
calibrated multi-probe (Aqua READ 2000) and samples for laboratory analysis were
collected in unpreserved sample containers.

Groundwater samples were collected in accordance with the guidance provided in AS
5667.11 -1998. Wells were purged twenty-four hours prior to sample collected, via 1L
disposable bailers with Physicochemical measurements were collected on site with a
daily calibrated multi-probe (Aqua READ 2000) and samples for laboratory analysis were
collected in unpreserved sample containers.

All samples were placed into an esky with ice bricks, and delivered to the Environmental
Analysis Laboratory at Southern Cross University, Lismore. Metals analysis was
conducted by EAL and quality control included blanks, duplicates and traceable certified
NIST (National Institute of Standards Technology) reference soil in every sample batch.
Analysis is conducted using a Perkin Elmer ELANDRC-e ICPMS (Inductively Coupled
Plasma Mass Spectrometry).

The analysis of pesticides and petroleum hydrocarbons was subcontracted to the NATA-
registered Labmark laboratory (refer to Appendix 2 for subcontracted results with all
QA/QC results) under chain of custody conditions. A copy of the chain of custody is
included in Appendix 2.

10 BASIS FOR ADOPTED SITE ASSESSMENT CRITERIA (SAC)

10.1 PROPOSED LAND USE KEY (SOIL INVESTIGATIONS)

Table 9 below identified the proposed land use (as defined in Fig. 4) within each
investigation area relevant to composite and individual sampling points.

Table 9: Land Use ldentification Key — Soil Sampling

Sample ldentification Proposed Land Use Adopted
Investigation
Level*

Composite Investigation

Composite Individual Sample

Identification Identification

Composite 1 (1,2,3,4) Mixed Use 1 Column F

Composite 2 (6,7.8,9) Mixed Use 1 Column F

Composite 3 (10,11,12,13) Mixed Use 1 Column F

Composite 4 (14,15,16,17) Light Industrial Column F
Composite 5 (18,19,20,21) Mixed Use 1 Column F
Composite 6 (22,23,24,25) Mixed Use 1 Column F
Composite 7 (26,27,28,29) Mixed Use 1 Column F
Composite 8 (30,31,32,33) Light Industrial Column F
Composite 9 (34,35,36,37) Mixed Use 1 Column F
Composite 10 (38,39,40,41) Mixed Use 1 Column F

1 Refer Section 10.2 below
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Sample lIdentification Proposed Land Use Adopted
Investigation
Level®
Composite 11 (42,43,44,45) Mixed Use 1 Column F
Composite 12 (46,47,48,49) Mixed Use 1/Light Industrial Column F
Composite 13 (50,51,52,53) Light Industrial Column F
Composite 14 (54,55,56,57) Mixed Use 1 Column F
Composite 15 (58,59,60,61) Mixed Use 1/Noise Buffer Column F
Composite 16 (62,63,64,65) Noise Buffer Column E
Composite 17 (66,67,68,69) Noise Buffer/Conservation Column E
Composite 18 (70,71,72,73) Light Industrial/Conservation Column E
Composite 19 (74,75,76,77) Mixed Use 1/Residential Column A
Composite 20 (78,79,80,81) Mixed Use 1/Residential Column A
Composite 22 (82,83,84,85) Light Industrial/Conservation Column E
Composite 23 (86,87,88,89) Conservation/Residential Column A
Composite 24 (90,91,92) Residential Column A
Composite 25 (93,94,95) Residential Column A
Composite 26 (96,97,98) Conservation Column A
Composite 27 (99,101,102,103) Tourism Column F
Composite 28 (103,104,109,110) Tourism Column F
Composite 29 (105,106,107,108) Tourism Column F
Composite 30 (111,112,113) Tourism Column F
Composite 31 (114,115,116,117) Tourism Column F
Composite 32 (118,119,120) Residential Column A
Composite 33 (121,122,123,124) Residential Column A
Composite 34 (125,126,127,128) Conservation/Residential Column A
Composite 35 (129,130,131,132) Residential Column A
Composite 36 (133,134,135,136) Conservation/Residential Column A
Composite 37 (137,138,139,140) Residential Column A
Composite 38 (141,142,143,144) Residential Column A
Composite 39 (145,146,147,148) Residential Column A
Composite 40 (149,150,151,152) Residential Column A
Composite 41 (153,154,155,156) Residential Column A
Composite 44 (157,158,159,160) Residential Column A
Composite 45 (161,162,163,164) Residential Column A
Composite 46 (165,166,167,168) Residential Column A
Composite 47 (169,170,171,172) Residential/Stormwater Column A
Composite 48 (173,174,175,176) Residential/ Stormwater Column A
Composite 49 (177,178,179,180) Residential/ Stormwater Column A
Composite 50 (181,182,183,184) Residential/Conservation/Stormwater | Column A
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Sample lIdentification

Proposed Land Use

Adopted
Investigation
Levelt

Composite 51 (185,186,187,188) Conservation/Stormwater Column E
Composite 52 (189,190,191,192) Conservation/Stormwater Column E
Composite 53 (193,194,195196) Conservation Column E
Composite 54 (197,198,199,200) Residential Column A
Composite 55 (201,202,203,204) Residential Column A
Composite 56 (205,206,207,208) Residential/Mixed Use 2 Column A
Composite 57 (209,210,211,212) Residential/Mixed Use 2 Column A
Composite 58 (213,214,215,216) Residential/Mixed Use 2 Column A
Composite 59 (219,220) Community Column E
Composite 60 (221,222,223,224) Residential/Stormwater Column A
Composite 61 (225,226,227,228) Residential Column A
Composite 62 (229,230,231,232) Residential/ Community Column A
Composite 63 (233,234,235,236) Residential Column A
Composite 65 (237,238,239,240) Residential Column A
Composite 66 (241,242,243,244) Residential Column A
Composite 67 (245,246,247,248) Residential Column A
Composite 68 (249,250,251,252) Residential/Stormwater Column A
Composite 69 (253,254,255,256) Residential Column A
Composite 70 (257,258,259,260) Residential/Stormwater Column A
Composite 71 (261,262,263,264) Residential Column A
Composite 72 (265,266,267) Stormwater Column E
Composite 73 (268,269,270,271) Residential/Stormwater/Conservation | Column A
Composite 74 (272,273,274,275) Conservation Column E
Composite 75 (276,277,278,279) Conservation Column E
Composite 76 (280,281,282,283) Residential/Conservation Column A
Composite 77 (284,285,286,287) Conservation Column E
Composite 78 (288,289,290,291) Residential/Conservation Column A
Composite 79 (292,293,294,295) Residential/Conservation Column A
Composite 80 (296,296,297) Conservation Column E
Targeted Investigation

TS1 Mixed Use 1 Column F
TS2 Mixed Use 1 Column F
TS3 Residential Column A
TS4 Residential Column A
TS5 Residential Column A
TS6 Residential Column A
TS7 Residential Column A
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Sample Identification Proposed Land Use Adopted
Investigation
Level*
TS8 Residential Column A
TS9 Residential Column A
TS10 Residential Column A
TS11 Residential Column A
TS12 Residential Column A
TS13 Residential Column A
TS14 Residential/Stormwater Column A
TS15 Residential Column A
TS16 Residential Column A
TS17 Residential Column A
TS18 Residential Column A
TS19 Residential Column A
TS20 Stormwater Column E
TS21 Stormwater Column E
TS22 Residential Column A
TS23 Residential Column A
WB268 Residential/Stormwater Column A
WB269 Residential Column A
WB270 Conservation Column E
WB271 Residential/Stormwater Column A
WB272 Conservation Column E
WB279 Conservation Column E
wWB281 Residential Column A
WB282 Residential Column A
WB291 Residential Column A
WB292 Residential Column A
WBO005 Mixed Use 1 Column F

10.2 SoOIL INVESTIGATION LEVELS

In accordance with the Health-based Investigation Levels specified in NEPC (1999)
Schedule B (1) Guidelines on the Investigation Levels for Soil and Groundwater.),
threshold levels denoting the need for further assessment and/or remediation are based
on exposure scenarios relating to differing land uses. Given the variety of proposed
use(s) across the site, three (3) categories of Health Investigation Levels (soil) have
been adopted, with each category denote by the proposed land use as specified in Fig.
4.
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With regard to specific contaminants such as Total Petroleum Hydrocarbons (TPH), BTEX
compounds (Benzene, Toluene, Ethylbenzene and Xylene) and Polycyclic Aromatic
Hydrocarbons (PAH), investigation values are adopted from EPA (1994) Contaminated
Sites: Guidelines for assessing service station sites.

102.1 PROPOSED RESIDENTIAL AREAS

Given the area proposed for residential development (approximately 45ha), the majority
of the site has been compared with Column A of table 5 — Soil Investigation Levels
(NEPC 1999). Column A represents Health - Based Investigation Levels (HBIL) for
developments being ‘Residential with gardens and accessible soil including children’s
daycare centres, preschools, primary schools, town houses or villas’. The investigation
levels adopted for this investigation are presented below in Table 10. Table 10 identifies
the individual acceptable limit for each specific contaminant targeted, along with (where
applicable) adjusted acceptable levels for composite analysis comparison’s.

Table 10: Soil investigation levels for urban redevelopment sites in Column A (NEPC
1999).

Modified
Acceptable Limit
. Acceptable Limit colmmm /A (ME1E))
elal et il Column A (mg/kg) L
(divided by 4 for
composites of 4
samples)
Arsenic 100 25
Cadmium 20 5
Chromium (V1) 100 25
Copper 1000 250
Lead 300 75
Manganese 1500 375
Nickel 600 150
Zinc 7000 1750
Mercury 15 3.75
OC'’s (aldrin and dieldrin) 10 2.5
OC’s (DDT, DDD, DDE) 200 50
Sum of TPH 1000 na
Sum of PAH 20 na
10.2.2 PROPOSED INDUSTRIAL MIXED USE 1 MIXED USE 2 TOURISM AND COMMUNITY

AREAS

Within areas proposed for industrial, mixed use, tourism and community uses, the
results of soil analyses has been compared to the values stipulated in Column F of table
5 — Soil Investigation Levels (NEPC 1999). Column F represents Health - Based
Investigation Levels (HBIL) for developments being ‘commercial/industrial: includes
premises such as shops and offices as well as factories and industrial sites’. Table 11
identifies the individual acceptable limit for each specific contaminant targeted within
these specific areas, along with (where applicable) adjusted acceptable levels for
composite analysis comparison’s.
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Table 11: Soil investigation levels for urban redevelopment sites in Column F (NEPC
1999).

Modified
Acceptable Limit
. Acceptable Limit Gl = (e A<e)
elal et il Column F (mg/kg) L
(divided by 4 for
composites of 4
samples)
Arsenic 500 125
Cadmium 100 25
Chromium (111%) 60% 15%
Copper 5000 1250
Lead 1500 375
Manganese 7500 1875
Nickel 3000 750
Zinc 35000 8750
Mercury 75 18.75
OC'’s (aldrin and dieldrin) 50 12.5
OC’s (DDT, DDD, DDE) 1000 250
Sum of TPH 1000 na
Sum of PAH 20 na
10.2.3 PROPOSED CONSERVATION STORMWATER TREATMENT AND NOISE BUFFER

AREAS

Within areas proposed for conservation, stormwater treatment and for the purpose of
noise buffering, the results of soil analyses has been compared to the values stipulated
in Column E of table 5 — Soil Investigation Levels (NEPC 1999). Column E represents
Health - Based Investigation Levels (HBIL) for developments being ‘Parks, recreational
open space and playing fields’. Table 12 identifies the individual acceptable limit for
each specific contaminant targeted within these specific areas, along with (where
applicable) adjusted acceptable levels for composite analysis comparison’s.

Table 12: Soil investigation levels for urban redevelopment sites in NSW Column E
(NEPC 1999).

Modified
Acceptable Limit
. Acceptable Limit Sl = (@rey/e))
Contaminant Column E (mg/kg) o
(divided by 4 for
composites of 4
samples)
Arsenic 200 50
Cadmium 40 10
Chromium (111) 24% 6%0
Copper 2000 500
Lead 600 150
Manganese 3000 650
Nickel 600 150
Zinc 14000 3500
Mercury 30 7.5
OC'’s (aldrin and dieldrin) 20 5
OC’s (DDT, DDD, DDE) 400 100
Sum of TPH 1000 na
Sum of PAH 20 na

2 Expected as Cr 111
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10.3 BACKGROUND LEVELS

Metals occur naturally within soils and are a natural constituent of geological materials
that erode and assist in the formation of soils. The background levels of metals
analysed, obtained from ANZECC and NHMRC (1992) Table 4 ‘Environmental Soil Quality
Guidelines’ page 40, are presented in Table 5.

Table 14: Background ranges for potential contaminants.

Pollutant Background Range (mg/kg)
Arsenic 0.2 -30

Lead <2 - 200

Cadmium 0.04 - 2

Chromium 0.5 — 110 (possible underestimate)
Copper 1-190

Nickel 2 - 400

Zinc 2-180
Manganese 4 — 12,600

Mercury 0.001-0.1

10.4 SURFACE WATER TRIGGER VALUES

Table 15 below provides trigger levels for the analytes and parameters targeted during
this investigation. It must be noted that no background data has been collected
therefore elevated concentrations of some parameters (such as dissolved
metals/nutrients) may be endemic to the site. The trigger levels specified have been
adopted to represent the 95% protection trigger value for aquatic species.
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Table 15: Summary of Adopted Surface Water Investigation Level

Contaminant

Aquatic Ecosystem (Fresh Waters) (ug/L)?*

METALS/METALLOIDS

<5 (if pH < 6.5)

Aluminium <100 (if pH > 6.5)
Arsenic (total) 50
Cadmium 0.2-2.0
Chromium (total) 10
Copper 2.0-5.0
Iron 1000
Lead 1.0-5.0
Manganese ND
Mercury (total) 0.1
Nickel 15.0 — 150.0
Selenium 5
Silver 0.1
Zinc 5.0 - 50.0
ORGANICS
Monocyclic Aromatic Compounds
Benzene 300
Phenol 50
Toluene 3
Xylene ND
Polycyclic Aromatic Hydrocarbons (sum) 3.0

ND - No Data.

1 refer Table 3.4.1 in ANZECC/ ARMCANZ (2000).

No current data is available fror TPH therefore the

10.5 GROUNDWATER WATER TRIGGER VALUES

The acceptable limits of the groundwater parameters tested for this investigation is
based on the ANZECC/ARMCANZ (2000) Guidelines for Fresh and Marine Water Quality
and Dutch Ministry of Housing, Spatial Planning and Environment (2000) Investigation

Levels for Mineral Oils.

For some heavy metals such as lead, a hardness correction factor can be applied to the
default trigger value, as an increase in hardness or the water reduces bioavailability of

the contaminant.

ANZECC (2000) states that currently, insufficient data is available to derive a high
reliability trigger value for TPH. Therefore, this investigation has utilised an average of

the Dutch (1994) target and intervention values for mineral oils.
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Table 16: Groundwater investigation levels

Adopted Groundwatelr Assessment
Contaminant Criteria
ANZECC/ARMCANZ (2000)
Metals/Metalloids
Aluminium (ug/L) <5(fpH<6.5) !
< 100( if pH > 6.5)
Iron (ug/L) 0.11
Manganese (ug/L) 100*
Lead (ug/L) 441
Organics
Benzene (pg/L) 500
Toluene (ug/L) 180
Ethyl Benzene
(g/L) 80
Total Xylene
Guar) | 625
TPH (Ce — Cgs 2,3
(/L) 325
Benzo(a)pyrene 01
(ng/L) i
Fluoranthene 1
(ng/L)
Napthalene (ug/L) 50
Phenanthrene 0.6
(ng/L) i
Total PAH (ug/L) 3.0
Notes
1 ANZECC/ARMCANZ (2000) — Marine water, south-eastern Australia, slightly to

moderately disturbed system, 95 % of species protected.

2 Dutch Ministry of Housing, Spatial Planning and Environment (2000) — Circular on
target values and intervention values for soil remediation; Investigation Levels for
mineral oils.

3 Level for TPH is average of target and intervention value.
4 NEPM (1999) — Schedule B(1)
11 RESULTS

11.1 LocAL SoiL CONDITIONS

Soils of the site ranged from Grey to Brown Sandy Loam topsoils to Grey to White
Sands. It is assumed that some earthworks and filing has occurred given the
discrepancy between surface levels within the eastern allotment (Lot 1 DP 780242) and
the apparent earthworks associated with drainage of the Belongil Fields Camping

Grounds (Lot 2 DP 542178).
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11.2 LocAL SURFACE WATER CONDITIONS

Table 17 below provides a summary of physicochemical conditions within each surface
water monitoring point. Waters were acidic and fresh, discoloured (brown stain) and no
detectable odour. Limited flow was observed in the Industrial estate Drain, toward the
southern wetlands. Water courses to the west were ephemerally flowing dependant
upon rainfall received.

Table 17: Summary of Local Surface Water Conditions

Parameter SW1 SW2 SW3 SW4 SW5 SW6
pH 4.67 4.28 4.12 6.16 6.35 4.16
EC (dS/m) 0.21 0.11 0.17 0.15 0.15 0.15

11.3 LocAL GROUNDWATER CONDITIONS

Table 18 below provides a summary of physicochemical conditions within each ground
water monitoring point. Waters were acidic and fresh, discoloured (brown stain) and no
detectable odour. Groundwater flow was assumed to be in a southerly to south-westerly
direction, toward the dominant water course (i.e. Belongil Creek). Some significant
variation in groundwater heights was observed in locations where surface flow was not
influenced by runoff from adjoining impermeable sites (i.e. Industrial Estate). Table XX:
Summary of Local Surface Water Conditions

Table 18: Summary of Local Ground Water Conditions

Parameter BH1 BH2 BH3 BH4 BH5
pH 5t July 4.59 4.00 4.61 4.44 4.24
1°* August 4.24 4.01 4.74 4.91 4.57
EC (dS/m) 0.21 0.11 0.17 0.15 0.15
TSS (mg/L) 49 3408 3320 306 1510
Colour . Dark .
Slight Dark Brown Brown- Dark Brown Slight
brown Brown
Black
Standing 5" July 0.45 0.10 0.65 0.85 0.39
water Level .
(mbgl) 1% August 1.02 0.20 0.71 0.85 0.44

TSS — Total Suspended Solids

mbgl — metre below ground level

11.4 BROADSCALE SOIL ANALYSIS RESULTS

Table 19 below provides a summary of analysis results for the broadscale sampling
effort conducted across the site. Table 20 provides a summary of composite analyses
conducted around structures on site. Composite sample identification and constituting
individual samples are also listed in each respective table.

In addition, Table 21 provides a summary of the asbestos identification within soils
associated with structures and waste piles identified on site.
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Table 19: Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 4 Sample 5 Sample 6 Sample 7 Sample 8 Sample 9 Sample 10 Sample 11
(14,15,16,17) | (18,19,20,21) | (22,23,24,25) | (26,27,28,29) | (30,31,32,33) | (34,35,36,37) | (38,39,40,41) | (42,43,44,45)
Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Lead (mg/kQg) 15 9 18 3 4 2 6 5
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 5 2 2 3 4 4 3 3
Copper (mg/kg) 3 2 2 1 2 2 2 2
Manganese (mg/kg) 3 2 4 1 2 2 2 2
Nickel (mg/kg) 3 <1 <1 1 3 2 1 <1
Selenium (mg/kg) 2 <1 <1 <1 1 1 <1 <1
Zinc (mg/kg) 6 21 20 2 2 2 10 10
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.005
Iron (%) 0.21 0.08 0.09 0.06 0.20 0.14 0.13 0.12
Aluminium (%) 0.29 0.06 0.04 0.11 0.29 0.21 0.11 0.08
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 < 0.2 <0.2
Dieldrin (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 <0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Notes

Denotes exceedence of Column A Trigger values
Denotes exceedence of Column E Trigger Values
Denotes exceedence of Column F trigger Values
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Table 19 (cont.): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 12 Sample 13 Sample 14 Sample 15 Sample 16 Sample 17 Sample 18 Sample 19
(46,47,48,49) | (50,51,52,53) | (54,55,56,57) | (58,59,60,61) | (62,63,64,65) | (66,67,68,69) | (70,71,72,73) | (74,75,76,77)

Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 <1 <1 <1 <1 <1 1 1
Lead (mg/kQg) 4 3 5 3 3 2 3 84
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 4 4 3 3 5 6 7 12
Copper (mg/kg) 3 2 1 1 3 3 4 16
Manganese (mg/kg) 4 2 1 6 3 3 3 109
Nickel (mg/kg) 2 2 1 <1 3 4 4 10
Selenium (mg/kg) 1 1 1 1 2 2 2 <1
Zinc (mg/kQg) 4 2 1 10 4 3 5 27
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
lron (%) 0.17 0.13 0.12 0.10 0.20 0.22 0.24 0.90
Aluminium (%) 0.26 0.27 0.17 0.10 0.32 0.54 0.63 0.41
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 < 0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Notes

Denotes exceedence of Column A Trigger values

Denotes exceedence of Column E Trigger Values

Denotes exceedence of Column F trigger Values
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Table 19 (cont.): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 20 Sample 22 Sample 23 Sample 24 Sample 25 Sample 26 Sample 34 Sample 35
(78,79,80,81) | (82,83,84,85) | (86,87,88,89) (90,91,92) (93,94,95) (96,97,98) (125,126,127 | (129,130,131
,128) ,132)

Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 <1 <1 <1 <1 4 <1 <1
Lead (mg/kg) 1 3 1 2 2 4 3 6
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 3 4 3 4 4 14 2 2
Copper (mg/kg) <1 2 1 1 1 8 1 8
Manganese (mg/kg) 1 2 2 2 5 4 2 2
Nickel (mg/kg) 1 2 2 2 1 10 <1 <1
Selenium (mg/kg) 1 <1 1 2 1 4 <1 <1
Zinc (mg/kg) <1 2 3 4 3 7 7 8
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 0.16 0.08 0.16 0.27 0.11 0.45 0.04 0.05
Aluminium (%) 0.20 0.26 0.25 0.26 0.20 1.53 0.04 0.10
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kQg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Notes

Denotes exceedence of Column A Trigger values

Denotes exceedence of Column E Trigger Values

Denotes exceedence of Column F trigger Values
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Table 19 (cont.): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 36 Sample 37 Sample 38 Sample 39 Sample 40 Sample 41 Sample 44 Sample 45
(133,134,135 (137,138,139 (141,142,143 (145,146,147 (149,150,151 (153,154,155 (157,158,159, (161,162,163
,136) ,140) ,144) ,148) ,152) ,156) 160) ,164)

Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Lead (mg/kg) 3 1 6 2 1 2 1 3
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 3 2 8 14 2 8 3 4
Copper (mg/kg) 1 <1 3 1 2 1 1 4
Manganese (mg/kg) 2 3 7 2 3 3 3 2
Nickel (mg/kg) 24 <1 1 <1 <1 <1 <1 1
Selenium (mg/kg) <1 <1 1 <1 <1 <1 <1 1
Zinc (mg/kg) 3 2 86 3 8 3 3 4
Mercury (mg/kg) < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 0.03 0.02 0.14 0.06 0.03 0.04 0.03 0.13
Aluminium (%) 0.08 0.02 0.19 0.26 0.02 0.16 0.02 0.18
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kQg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Notes

Denotes exceedence of Column A Trigger values

Denotes exceedence of Column E Trigger Values

Denotes exceedence of Column F trigger Values
EAL2709_CLA — BBWLA: BELONGIL FIELDS 33 DECEMBER 2010




EAL Consulting Services —Contaminated Land Assessment

Table 19 (cont.): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 46 Sample 47 Sample 48 Sample 49 Sample 50 Sample 51 Sample 52 Sample 53
(165,166,167 (169,170,171 (173,174,175 (177,178,179 (181,182,183 (185,186,187 (189,190,191 (193,194,195
,168) ,172) ,176) ,180) ,184) ,188) ,192) 196)

Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 <1 <1 <1 <1 <1 <1 1
Lead (mg/kg) 3 1 3 1 3 2 2 2
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 4 3 4 3 6 5 4 8
Copper (mg/kg) 2 3 2 1 2 1 3 3
Manganese (mg/kg) 3 4 11 <1 4 1 2 3
Nickel (mg/kg) <1 <1 1 <1 2 2 1 3
Selenium (mg/kg) <1 <1 <1 <1 <1 1 <1 2
Zinc (mg/kg) 6 3 8 1 3 1 3
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 0.08 0.03 0.23 0.06 0.12 0.13 0.09 0.11
Aluminium (%) 0.12 0.02 0.24 0.10 0.19 0.21 0.13 0.63
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kQg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Denotes exceedence of Column A Trigger values

Denotes exceedence of Column E Trigger Values

Denotes exceedence of Column F trigger Values
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Table 19 (cont.): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 54 Sample 55 Sample 56 Sample 57 Sample 58 Sample 59 Sample 60 Sample 61
(197,198,199 | (201,202,203 | (205,206,207 | (209,210,211 | (213,214,215 (219,220) (221,222,223 | (225,226,227
,200) ,204) ,208) ,212) ,216) ,224) ,228)

Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Lead (mg/kg) 7 6 4 3 3 2 2 2
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 2 2 3 2 3 3 2 3
Copper (mg/kg) 6 3 4 4 4 1 1 2
Manganese (mg/kg) 9 11 4 21 12 4 3 3
Nickel (mg/kg) <1 <1 1 <1 <1 <1 <1 <1
Selenium (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Zinc (mg/kg) 24 15 9 9 10 3 6 5
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 0.07 0.08 0.04 0.09 0.06 0.04 0.03 0.05
Aluminium (%) 0.06 0.05 0.03 0.06 0.05 0.05 0.05 0.04
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kQg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Notes

Denotes exceedence of Column A Trigger values

Denotes exceedence of Column E Trigger Values

Denotes exceedence of Column F trigger Values
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Table 19 (cont.): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 62 Sample 63 Sample 65 Sample 66 Sample 67 Sample 68 Sample 69 Sample 70
(229,230,231 | (233,234,235 | (237,238,239 | (241,242,243 | (245,246,247 | (249,250,251 | (253,254,255 | (257,258,259
,232) ,236) ,240) ,244) ,248) ,252) ,256) ,260)

Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 1 4 <1 <1 <1 <1 <1
Lead (mg/kg) 2 2 2 2 3 4 3 1
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 3 3 3 10 9 10 6 6
Copper (mg/kg) <1 3 3 1 3 4 2 3
Manganese (mg/kg) 3 29 36 13 32 45 19 4
Nickel (mg/kg) <1 <1 1 <1 3 3 1 <1
Selenium (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Zinc (mg/kg) 3 9 4 3 22 11 3 2
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 0.04 0.12 0.12 0.07 0.14 0.84 0.08 0.05
Aluminium (%) 0.06 0.09 0.07 0.22 0.21 0.64 0.10 0.11
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kQg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Notes

Denotes exceedence of Column A Trigger values

Denotes exceedence of Column E Trigger Values

Denotes exceedence of Column F trigger Values
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Table 19 (cont.): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 71 Sample 72 Sample 73 Sample 74 Sample 75 Sample 76 Sample 77 Sample 78
(261,262,263 | (265,266,267 | (268,269,270 | (272,273,274 | (276,277,278 | (280,281,282 | (284,285,286 | (288,289,290
,264) b)) ,271) ,275) ,279) ,283) ,287) ,291)

Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 <1 <1 <1 <1 3 <1 <1
Lead (mg/kg) 2 8 33 10 <1 12 1 3
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 3 4 3 1 2 5 2 2
Copper (mg/kg) <1 4 12 7 <1 391 1 1
Manganese (mg/kg) 5 16 12 3 2 7 12 12
Nickel (mg/kg) 5 2 3 8 <1 <1 <1 <1
Selenium (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Zinc (mg/kg) 2 10 39 13 1 35 1 6
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 0.03 0.41 0.31 0.11 0.03 0.47 0.05 0.07
Aluminium (%) 0.04 0.25 0.07 0.03 0.05 0.21 0.07 0.08
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kQg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Notes

Denotes exceedence of Column A Trigger values

Denotes exceedence of Column E Trigger Values

Denotes exceedence of Column F trigger Values
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Table 19 (cont.): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Broadscale investigation

Analyte Composite Composite
Sample 79 Sample 80
(292,293,294 | (295,296,297
,295) )]
Metals
Silver (mg/kg) <1 <1
Arsenic (mg/kg) <1 <1
Lead (mg/kg) 2 <1
Cadmium(mg/kg) <1 <1
Chromium (mg/kg) 2 1
Copper (mg/kg) 2 <1
Manganese (mg/kg) 2 2
Nickel (mg/kg) <1 <1
Selenium (mg/kg) <1 <1
Zinc (mg/kg) 2 3
Mercury (mg/kg) < 0.05 < 0.05
Iron (%) 0.05 0.02
Aluminium (%) 0.09 0.03
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kg) < 0.05 < 0.05
Notes
Denotes exceedence of Column A Trigger values
Denotes exceedence of Column E Trigger Values
Denotes exceedence of Column F trigger Values
11.4.1 BROADSCALE COMPOSITE RESULTS SUMMARY

Based on the proposed land use structure and the adopted investigation levels, the broadscale composite analysis investigation indicated
that the majority of composite samples analysed did not contain concentrations of the targeted contaminants of concern in excess of the
respective trigger levels. The exemption was Composite sample 19 which recorded concentration of Lead (84 mg/kg) above the adjusted
composite trigger level (75 mg/kg; Column A NEPC 1999).
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Table 20: Summary of composite soil analysis results for West Byron Belongil Fields SSS: Dwelling and Shed investigations

Analyte Composite Composite Composite Composite Composite Composite Composite Composite
Sample 1 Sample 2 Sample 3 Sample 27 Sample 28 Sample 29 Sample 30 Sample 31
(1,2,3,4) (6,7,8,9) (10,11,12,13) | (99,101,102, | (103,104,109 | (105,106,107 | (111,112,113 | (114,115,116
103) ,110) ,108) ) )
Metals
Silver (mg/kg) <1 4.6 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) 1 9 1 2 <1 4 2 3
Lead (mg/kg) 36 | 9143 | 199 5 4 3 8 3
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 6 12 5 7 4 7 13 6
Copper (mg/kg) 9 266 3 13 3 5 13 8
Manganese (mg/kg) 64 107 3 145 20 60 355 26
Nickel (mg/kg) 3 9 3 3 2 2 8 1
Selenium (mg/kg) <1 <1 2 <1 <1 <1 1 <1
Zinc (mg/kg) 122 484 6 31 41 21 69 18
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 0.57 1.80 0.74 0.48 0.22 0.80 3.44 0.53
Aluminium (%b6) 0.24 0.39 0.19 0.43 0.23 0.28 1.41 0.32
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kQg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Notes
Denotes exceedence of Column A Trigger values
Denotes exceedence of Column E Trigger Values
Denotes exceedence of Column F trigger Values
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Table 20 (contd): Summary of composite soil analysis results for West Byron Belongil Fields SSS: Dwelling and Shed investigations

Analyte Composite Composite
Sample 32 Sample 33
(117,118,119 | (121,122,123
,120) ,124)
Metals
Silver (mg/kg) <1 <1
Arsenic (mg/kg) 3 2
Lead (mg/kg) 99 60
Cadmium(mg/kg) <1 <1
Chromium (mg/kg) 8 4
Copper (mg/kg) 16 13
Manganese (mg/kg) 140 93
Nickel (mg/kg) 3 2
Selenium (mg/kg) <1 <1
Zinc (mg/kg) 284 344
Mercury (mg/kg) < 0.05 < 0.05
Iron (%) 1.14 0.52
Aluminium (%) 0.47 0.18
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kg) < 0.05 < 0.05
Notes

Denotes exceedence of Column A Trigger values
Denotes exceedence of Column E Trigger Values
Denotes exceedence of Column F trigger Values

11.4.2 DWELLING AND SHED INVESTIGATION COMPOSITE RESULTS SUMMARY

Based on the proposed land use structure and the adopted investigation levels, the dwelling and shed composite analysis investigation
indicated that the majority of composite samples analysed did not contain concentrations of the targeted contaminants of concern in
excess of the respective trigger levels. The exemptions were Composite samples 2 and 32, which all recorded concentration of Lead
(9143 mg/kg and 99mg/kg respectively) above the adjusted composite trigger level (375 mg/kg;Column F NEPC 1999 and 75 mg/kg;
Column A NEPC 1999 respectively).
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Table 21: Summary of asbestos identification analysis results for West Byron Belongil Fields SSS: Structure and waste pile investigations

Sample Identification Sample Description Asbestos ldentification
TS 6 Soil No Asbestos Detected
TS 7 Soil No Asbestos Detected
TS 9 Soil No Asbestos Detected
TS 15 Soil No Asbestos Detected
TS 17 Soil No Asbestos Detected
TS 18 Soil No Asbestos Detected
11.4.3 ASBESTOS IDENTIFICATION SUMMARY

No indications of asbestos within soils associated with the targeted existing structures or waste piles was evident during the current
investigation.
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11.5 TARGETED SOIL ANALYSIS RESULTS

Table 22 below provides a summary of analysis results for the targeted sampling effort conducted selectively across the site.

Table 22: Summary of Targeted soil analysis results for West Byron Belongil Fields SSS

Analyte TS 1 TS 2 TS 3 TS 4 TS 5 TS 6 TS 7 TS 8
Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 2 3 1 3 <1 <1
Lead (mg/kg) 21 218 746 29 234 14 28
Cadmium(mg/kg) <1 <1 2 <1 <1 <1 <1
Chromium (mg/kg) 8 13 16 5 4 3 2
Copper (mg/kg) 9 38 95 14 17 8 3
Manganese (mg/kg) 47 217 136 14 56 27 9
Nickel (mg/kg) 5 6 11 2 4 2 <1
Selenium (mg/kg) <1 <1 <1 <1 <1 <1 <1
Zinc (mg/kg) 147 964 689 47 531 380 169
Mercury (mg/kg) < 0.05 0.05 0.11 < 0.05 < 0.05 < 0.05 < 0.05
lron (%) 0.43 1.48 1.24 0.19 1.57 0.31 0.15
Aluminium (%) 0.11 0.51 0.27 0.26 0.02 0.07 0.03
Pesticides
4.4 DDT (mg/kg) < 0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05
Petroleum Hydrocarbons
TPH (C15 — Czs) < 100 < 100 < 100 < 100
TPH (C29 — Cg6) < 50 <50 190 130
Sum of TPH 190 130
Benzo(a)pyrene
(mg/kg) < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Sum of PAH
Notes
Denotes exceedence of Column A Trigger values
Denotes exceedence of Column E Trigger Values
Denotes exceedence of Column F trigger Values
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Table 22 (contd): Summary of Targeted soil analysis results for West Byron Belongil Fields SSS

Analyte TS 9 TS 10 TS 11 TS 12 TS 13 TS 14 TS 16 TS 16
Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) 1 7 5 1 1 <1 3 10
Lead (mg/kg) 55 40 8 8 8 120 70 933
Cadmium(mg/kg) <1 <1 < <1 <1 2 <1 6
Chromium (mg/kg) 8 18 5 7 6 3 41 23
Copper (mg/kg) 16 39 9 15 5 21 39 3871
Manganese (mg/kg) 100 589 11 7 9 16 343 103
Nickel (mg/kg) 4 13 <1 1 <1 3 40 184
Selenium (mg/kg) <1 <1 <1 1 <1 <1 <1 1
Zinc (mg/kg) 791 490 149 22 41 103 313 1414
Mercury (mg/kg) < 0.05 0.05 < 0.05 0.13 0.08 < 0.05 < 0.05 < 0.05
Iron (%) 0.55 2.07 0.82 0.27 0.37 0.51 3.84 3.26
Aluminium (%b6) 0.16 0.63 0.16 0.61 0.36 0.06 0.40 1.07
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 < 0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05
Petroleum Hydrocarbons
TPH (C15 — Czs) < 100 250 < 100 < 100 < 100 < 100 < 100 730
TPH (C29 — Cgs) < 50 290 < 50 < 50 < 50 140 < 50 2100
Sum of TPH .. 540 .. .. .. 140 .. 2830
Benzo(a)pyrene (mg/kg) < 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sum of PAH

Notes

Denotes exceedence of Column A Trigger values
Denotes exceedence of Column E Trigger Values

Denotes exceedence of Column F trigger Values
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Table 22 (contd): Summary of Targeted soil analysis results for West Byron Belongil Fields SSS

Analyte TS 17 TS 18 TS 19 TS 20 TS 21 TS 22 TS 23 WB268 WB269
Metals
Silver (mg/kg) <1 <1 1 <1 <1 <1 <1
Arsenic (mg/kg) 7 1 4 3 <1 <1 1
Lead (mg/kg) 200 92 88 160 7 14 20
Cadmium(mg/kg) <1 <1 2 <1 <1 <1 6
Chromium (mg/kg) 31 14 11 8 2 2 4
Copper (mg/kg) 121 21 35 37 4 15 10
Manganese (mg/kg) 116 95 56 80 4 13 29
Nickel (mg/kg) 12 5 5 4 4 4 5
Selenium (mg/kg) <1 <1 <1 <1 <1 <1 <1
Zinc (mg/kg) 199 354 270 206 23 53 72
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 3.39 0.71 1.32 < 0.01 0.07 0.19 0.70
Aluminium (%) 0.51 0.19 0.20 < 0.01 0.04 0.03 0.04
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05
Other Organochlorine
Pesticides (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05
Petroleum Hydrocarbons
TPH (C10 — C14) < 50 <50 <50 <50 < 50 < 50 160 < 50 <50
TPH (Ci5 — Cyg) 170 < 100 < 100 < 100 120 450 150 < 100 < 100
TPH (Cz9 — Cgs) 250 140 < 100 110 150 1000 220 < 100 100
Sum of TPH 420 140 110 270 1450 530 100
Benzo(a)pyrene
(mg/kg) < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Sum of PAH

Notes

Denotes exceedence of Column A Trigger values
Denotes exceedence of Column E Trigger Values
Denotes exceedence of Column F trigger Values
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Table 22 (contd): Summary of Targeted soil analysis results for West Byron Belongil Fields SSS

Analyte WB270 WB 271 WB 272 WB 279 WB 281 WB 282 WB 291 WB 292 WB 005
Metals
Silver (mg/kg) <1 <1 <1 <1 <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 1 <1 <1 1 8 <1 <1 2
Lead (mg/kg) 11 98 38 2 28 14 2 2 61
Cadmium(mg/kg) <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium (mg/kg) 2 5 5 3 2 15 1 2 11
Copper (mg/kg) 3 17 31 2 2418 39 7 6 20
Manganese (mg/kg) 4 32 19 2 4 19 3 2 60
Nickel (mg/kg) <1 <1 39 1 <1 2 <1 <1 7
Selenium (mg/kg) <1 5 <1 <1 <1 <1 <1 <1 <1
Zinc (mg/kg) 18 24 51 7 112 45 5 7 243
Mercury (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Iron (%) 0.07 0.56 0.52 0.09 0.17 2.08 0.07 0.06 1.07
Aluminium (%) 0.03 0.20 0.06 0.18 0.09 0.58 0.04 0.05 0.13
Pesticides
4.4 DDT (mg/kg) <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05
Other Organochlorine Pesticides (mg/kg) < 0.05 < 0.05 < 0.05
Petroleum Hydrocarbons
TPH (Cy5 — Cyg) < 100 240 < 100 < 100 < 100 < 100 < 100 < 100
TPH (Cy9 — C36) 110 120 150 140 < 100 130 130 150
Sum of TPH 110 360 150 140 . 130 130 150
Benzo(a)pyrene (mg/kg) < 0.5 < 0.5 <0.5 <0.5 < 0.5 < 0.5 < 0.5 < 0.5
Sum of PAH
Notes
Denotes exceedence of Column A Trigger values
Denotes exceedence of Column E Trigger Values
Denotes exceedence of Column F trigger Values
11.5.1 TARGETED INVESTIGATION RESULTS SUMMARY

Based on the proposed land use structure and the adopted investigation levels, the targeted investigation indicated that a number of
individual samples analysed contained concentrations of targeted contaminants of concern in excess of the respective trigger levels.
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Concentrations of the heavy metal Lead were found to exceed the Column A investigation levels in two targeted samples; namely TS3
and TS 16. Six (6) samples also recorded elevated Lead concentrations above the expected background levels; however the
concentrations recorded did not exceed the relevant investigation levels. Elevated concentrations of Copper were typically detected in
association with areas showing concentrations of elevated Lead; however only TS 16 and WB281 exceeded the relevant trigger levels.

Low to high levels of TPH were detected within eighteen (18) of the targeted samples analysed, ranging from 100 mg/kg to 2830 mg/kg.
Higher fraction of TPH were typically detected, the majority within the C29 — C36 range. No BTEX compounds are PAH was recorded
above detection limits in any samples analysed.

11.6 SURFACE WATER ANALYSIS RESULTS

Table 23 below provides a summary of analysis results for the surface water sampling effort conducted within water courses and water
bodies across the SSS study area (refer Fig. 9).

Table 23: Summary of surface water analysis results for West Byron Belongil Fields SSS

Parameter SW 1 SW 2 SW 3 SW 4 SW 5 SW 6
pH 4.67 4.28 4.12 6.16 6.35 4.16
Conductivity EC (dS/m) 0.21 0.11 0.17 0.15 0.14 0.15
Total Dissolved Salts (mg/L) 143 75 114 102 97 101
Chloride (mg/L) 32 18 23 19 20 24
Sulfate (mg/L SO,) 6 6 6 10 9 6
Chloride/Sulfate Ratio 5.7 3.0 4.1 1.9 2.2 3.7
Dissolved Iron (mg/L) 1.186 0.533 0.866 0.653 0.337 0.935
Dissolved aluminium (mg/L) 0.530 0.690 0.878 0.291 0.310 0.907
Orthophosphate 0.86 0.03 < 0.01 0.01 0.05 0.01
Nitrate (mg/L N) 0.042 0.022 0.024 0.038 0.020 0.016
Nitrite (mg/ L N) 0.017 0.009 0.006 0.003 0.002 0.005
Ammonia (mg/L N) 0.049 0.067 0.037 0.049 0.017 0.047
Petroleum Hydrocarbons
TPH (C15 — Czs) < 200 < 200 < 200 < 200 < 200 < 200
TPH (Cg — Cze) < 50 <50 <50 <50 <50 < 50
Sum of TPH . .. .. .. . ..
Benzo(a)pyrene (mg/kg) <1 <1 <1 <1 <1 <1
Sum of PAH

Denotes exceedence of adopted trigger values

EAL2709_CLA — BBWLA: BELONGIL FIELDS 46

DECEMBER 2010




EAL Consulting Services —Contaminated Land Assessment

11.7 GROUNDWATER ANALYSIS RESULTS

Tables 24-27 below provide a summary of analysis results for physicochemical conditions and the presence of potential contaminants of
concern present in groundwaters respectively, conducted during the two (2) monitoring periods targeting the five (5) groundwater
monitoring points established across the SSS study area (refer Fig. 9).

Table 24: Summary of physicochemical groundwater analysis results for West Byron Belongil Fields SSS (Round 1)

Parameter BH 1 BH 2 BH 3 BH 4 BH 5

Physicochemical Parameters

pH 4.59 4.00 4.61 4.44 4.24
Conductivity EC (dS/m) 0.12 0.26 0.09 0.06 0.12
Total Dissolved Salts (mg/L) 79 176 63 41 78

Total Suspended Solids (mg/L)

Bicarbonate (alkalinity) mg/L CaCO3; equiv.

Water Hardness (mg/L CaCO3; equiv)

Nutrients

Total Phosphorus (mg/L P)

Orthophosphate (mg/L P) 0.12 0.01 0.09 0.01 < 0.01

Total Nitrogen (mg/L N)

Total Kjeldahl Nitrogen (mg/L N)

Nitrate (mg/L N) 0.049 0.028 0.107 0.028 0.016

Nitrite (mg/ L N) 0.029 0.009 0.094 0.006 < 0.001
Ammonia (mg/L N) 0.384 0.191 0.321 0.214 0.119
Major Anions

Chloride (mg/L) 17 43 16 7 17
Sulfate (mg/L SO,) 5 16 14 6 7
Chloride/Sulfate Ratio 3.5 2.7 1.2 1.3 2.5
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Table 25: Summary of physicochemical groundwater analysis results for West Byron Belongil Fields SSS (Round 2)

Parameter BH 1 BH 2 BH 3 BH 4 BH 5
Physicochemical Parameters
pH 4.24 4.01 4.74 4.91 4.57
Conductivity EC (dS/m) 0.13 0.26 0.07 0.05 0.07
Total Dissolved Salts (mg/L) 86 175 50 35 45
Total Suspended Solids (mg/L) 49 3408 3320 306 1510
Bicarbonate (alkalinity) mg/L CaCO; equiv. <1 <1 <1 20 10
Water Hardness (mg/L CaCO; equiv) 19 36 13 12 8
Nutrients
Total Phosphorus (mg/L P) 0.38 0.64 0.85 0.37 0.70
Orthophosphate (mg/L P) 0.24 0.06 0.13 0.03 0.02
Total Nitrogen (mg/L N) 5.20 10.93 39.32 5.97 8.02
Total Kjeldahl Nitrogen (mg/L N) 4.77 10.77 39.15 5.89 7.96
Nitrate (mg/L N) 0.385 0.134 0.118 0.063 0.043
Nitrite (mg/ L N) 0.043 0.031 0.053 0.012 0.019
Ammonia (mg/L N) 0.697 0.339 0.460 0.361 0.131
Major Anions
Chloride (mg/L) 26 47 13 8 8
Sulfate (mg/L SO,) 9 14 1 2 6
Chloride/Sulfate Ratio 2.8 3.3 9.0 4.8 1.3
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Table 26: Summary of potential contaminants groundwater analysis results for West Byron Belongil Fields SSS (Round 1)

Parameter BH 1 BH 2 BH 3 BH 4 BH 5
Metals
Silver (mg/L) < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Aluminium (mg/L) 0.858 0.969 2.099 1.259 2.070
Arsenic (mg/L) 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Cadmium (mg/L) < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Chromium (mg/L) 0.004 0.002 0.002 0.002 0.002
Copper (mg/L) 0.055 0.021 0.013 0.014 0.004
Iron (mg/L) 1.065 1.585 0.921 0.500 0.995
Manganese (mg/L) 0.011 0.017 0.013 0.012 0.012
Nickel (mg/L) 0.008 0.006 0.003 0.006 0.004
Lead (mg/L) 0.001 < 0.001 0.002 < 0.001 < 0.001
Selenium (mg/L) 0.001 < 0.001 < 0.001 < 0.001 0.001
Zinc (mg/L) 0.068 0.093 0.026 0.046 0.055
Mercury (mg/L) < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
BTEX
Benzene (pg/L) <1 <1 <1 <1 <1
Toluene (ug/L) <1 <1 <1 <1 <1
Ethylbenzene (ug/L) <1 <1 <1 <1 <1
Meta- and Para-Xylene (ug/L) <2 <2 <2 <2 <2
Ortho-Xylene (ug/L) <1 <1 <1 <1 <1
TPH
Cis5 — Cog (MG/L) < 200 2400 2950 680 760
Cu9 — Csz6 (ng/L) < 50 630 1150 290 200
Sum of TPH (pg/L) 3030 4100 970 960
PAH
Benzo(a)pyrene (ug/L) <1 <1 <1 <1 <1
Sum of PAH (ug/L)

Notes

Denotes exceedence of adopted trigger values
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Table 27: Summary of potential contaminants surface water analysis results for West Byron Belongil Fields SSS (Round 2)

Parameter BH 1 BH 2 BH 3 BH 4 BH 5
Metals
Silver (mg/L) .. .. .. .. ..
Aluminium (mg/L) 0.780 0.982 0.540 1.109 1.367

Arsenic (mg/L)

Cadmium (mg/L)

Chromium (mg/L)

Copper (mg/L)

Iron (mg/L) 1.061 2.523 0.223 0.468 1.351

Manganese (mg/L)

Nickel (mg/L)

Lead (mg/L)

Selenium (mg/L)

Zinc (mg/L)

Mercury (mg/L)

BTEX

Benzene (ug/L) <1 <1 <1 <1 <1
Toluene (ug/L) <1 <1 <1 <1 <1
Ethylbenzene (ug/L) <1 <1 <1 <1 <1
Meta- and Para-Xylene (ug/L) <2 <?2 <2 <2 <?2
Ortho-Xylene (ug/L) <1 <1 <1 <1 <1
TPH

Ci5 — Cog (MO/L) < 200 < 200 310 < 200 < 200
Co9 — C36 (MO/L) < 50 < 50 250 <50 <50
Sum of TPH (pg/L) . .- 560

PAH

Benzo(a)pyrene (pg/L) <1 <1 <1 <1 <1
Sum of PAH (ug/L)

Notes

Denotes exceedence of adopted trigger values
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11.7.1 SURFACE AND GROUNDWATER RESULTS SUMMARY

Both ground and surface waters of the site were typically acidic and predominantly fresh
with all flows observed to move toward the wetland areas to the south and south east of
the site (i.e. Belongil Creek). Low-lying areas of the site (encountered around the
western, southern and eastern periphery were observed to be waterlogged during
periods of significant rainfall (occurring during the sampling and inspection effort;
however the remainder of water ways are considered ephemeral.

Groundwater heights were typically shallow with some variation observed with seasonal
weather patterns (i.e. depth below surface level increased with decreased rainfall). It is
expected that some tidal influence may be present on site, encouraging daily water table
height fluctuations.

Groundwater analyses identified levels of heavy metals and petroleum hydrocarbons
(TPH) in excess of the adopted trigger levels in both rounds. TPH concentrations were
found to decrease and were less widespread during the second round of investigation.

11.8 QUALITY ASSURANCE/ZQUALITY CONTROL

The QA/QC results indicate that the laboratory data is generally useable and adequately
represents concentrations of contaminants at the sampling locations with the following
comments.

The relative percentage differences (RPD) were within control limits in most instances.
Some RPD could be considered high, however elements were being detected at
detection limits and thus at these low levels and difference in detection would be
considered different.

The subcontracted laboratory(s) conducted internal quality control using laboratory
duplicates, spikes and method blanks. The results are shown with laboratory report
sheets in Appendix 2. Analytical methods used for the laboratory testing are also
indicated on the laboratory report sheets. The results of laboratory quality control
testing are considered to be within acceptable limits.

Tables 28 and 29 below compares the primary, duplicate and triplicate sample results.

Some variation was observed in field blanks however values recorded did not indicate a
significant issue. Rinsate blank samples did not show any cross contamination therefore
sutiable field QA/QC procedures were followed during the various phases of field work
conducted during this investigation.

Table 30 below presents a summary of analysis results for field blank analysis and Table
31 provides the results for rinsate blank analyses.
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Table 28: Quality Assurance/Quality Control results for Composite Analyses: Broadscale investigation

Analyte Composite Duplicate Relative Composite Duplicate Triplicate Relative Relative
Sample 20 Sample C20 Percentage Sample 41 Sample C41 Sample C41 Percentage Percentage
(C21) Difference (C42) (C43) Difference Difference
(duplicate) (triplicate)
Metals
Silver (mg/kg) <1 <1 <1 <1 <1
Arsenic (mg/kg) <1 <1 .. <1 <1 <1 .. .
Lead (mg/kg) 1 2 67% 2 2 2 0% 0%
Cadmium(mg/kg) <1 <1 .. <1 <1 <1 .. .
Chromium (mg/kg) 3 3 0% 8 9 10 12% 22%
Copper (mg/kg) <1 1 .. 1 1 1 0% 0%
Manganese (mg/kg) 1 1 0% 3 3 5 0% 50%
Nickel (mg/kg) 1 1 0% <1 <1 <1
Selenium (mg/kg) 1 1 0% <1 <1 <1 .. ..
Zinc (mg/kg) <1 <1 3 2 4 40% 29%
Mercury (mg/kg) < 0.05 < 0.05 .. < 0.05 < 0.05 < 0.05 .. ..
Iron (%) 0.16 0.16 0% 0.04 0.04 0.05 0% 22%
Aluminium (%) 0.20 0.21 5% 0.16 0.17 0.20 6% 22%
Pesticide Analysis Screen
4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2
Methoxychlor
(mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2
Dieldrin (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Other
Organochlorine
Pesticides (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2

RPD exceeds control limit of 50%
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Table 28 (contd): Quality Assurance/Quality Control results for Composite Analyses: Broadscale investigation

Analyte Composite Duplicate Relative Average
Sample 63 Sample C63 Percentage RPD
(C64) Difference

Metals

Silver (mg/kg) <1 <1 .. ..

Arsenic (mg/kg) 1 4 120% 120%

Lead (mg/kQg) 2 2 0% 17%

Cadmium(mg/kg) <1 <1 .. .

Chromium (mg/kg) 3 10 108% 36%

Copper (mg/kg) 3 4 29% 10%

Manganese (mg/kg) 29 28 4% 14%

Nickel (mg/kg) <1 <1 0%

Selenium (mg/kg) <1 <1 .. 0%

Zinc (mg/kg) 9 9 0% 23%

Mercury (mg/kg) < 0.05 < 0.05 .. .

Iron (%) 0.12 0.12 0% 6%

Aluminium (%) 0.09 0.08 12% 11%

Pesticide Analysis Screen

4.4 DDT (mg/kg) <0.2 <0.2

Methoxychlor

(mg/kg) <0.2 <0.2

Dieldrin (mg/kg) < 0.05 < 0.05

Other

Organochlorine

Pesticides (mg/kg) <0.2 <0.2

RPD exceeds control limit of 50%
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Table 29: Quality Assurance/Quality Control results for Individual Sample Analyses: Targeted investigation

Analyte TS 12 Duplicate Relative TS 16 Duplicate Triplicate Relative Relative
Sample TS Percentage Sample TS Sample TS Percentage Percentage
12 Difference 16 16 Difference Difference

(WB012) (WB016) (A9750/1) (Duplicate) (Triplicate)

Metals

Silver (mg/kg) <1 <1 .- <1 <1 .. .- .

Arsenic (mg/kg) 1 1 0% 10 9 7 11% 35%

Lead (mg/kg) 8 15 61% 933 531 763 55% 20%

Cadmium(mg/kg) <1 <1 .. 6 7 .. 15% ..

Chromium (mg/kg) 7 5 33% 23 28 20 20% 14%

Copper (mg/kg) 15 121 155% 3871 2038 6010 62% 43%

Manganese (mg/kg) 7 5 33% 103 178 150 53% 37%

Nickel (mg/kg) 1 <1 .. 184 106 104 54% 56%

Selenium (mg/kg) 1 1 0% 1 1 .. 0% ..

Zinc (mg/kg) 22 29 27% 1414 1445 1020 2% 32%

Mercury (mg/kg) 0.13 0.11 17% < 0.05 < 0.05 .. .. ..

Iron (%) 0.27 0.27 0% 3.26 3.63 1.54 11% 72%

Aluminium (%) 0.61 0.46 28% 1.07 0.86 0.94 22% 13%

Pesticide Analysis Screen

4.4 DDT (mg/kg) <0.2 <0.2 <0.2 <0.2

Methoxychlor (mg/kg) <0.2 <0.2 <0.2 <0.2 -

Other Organochlorine Pesticides (mg/kg) < 0.05 < 0.05 < 0.05 < 0.05 < 0.5

Petroleum Hydrocarbons

TPH (C15 — Cug) < 100 < 100 730 590 1231 21% 51%

TPH (Co9 — C3g) < 100 < 100 2100 1550 587 30% 113%

Sum of TPH .. .. 2830 2140 1818 28% 44%

Benzo(a)pyrene (mg/kg) < 0.5 < 0.5 < 0.5 < 0.5 <0.5

Sum of PAH

RPD exceeds control limit of 50%
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Table 30: Quality Assurance/Quality Control results for Field Blanks

Analyte Field Blankl | Field Blank 2 Field Blank 3
Metals
Silver (mg/kg) <1 <1 <1
Arsenic (mg/kg) <1 <1 <1
Lead (mg/kQg) 6 1 1
Cadmium(mg/kg) <1 <1 <1
Chromium (mg/kg) 2 <1 <1
Copper (mg/kg) 22 4 2
Manganese (mg/kg) 3 1 1
Nickel (mg/kg) 1 <1 <1
Selenium (mg/kg) <1 <1 <1
Zinc (mg/kQg) 17 5 10
Mercury (mg/kg) < 0.05 < 0.05 < 0.05
Iron (%) 0.04 0.01 0.01
Aluminium (%) 0.01 < 0.01 < 0.01
Pesticide Analysis Screen
4.4 DDT (mg/kg) <0.2 <0.2 <0.2
Methoxychlor (mg/kg) <0.2 <0.2 <0.2
Other Organochlorine Pesticides (mg/kg) < 0.05 < 0.05 < 0.05
Petroleum Hydrocarbons
TPH (C15 — Cyg) < 100 < 100 < 100
TPH (C29 — Cs6) < 100 < 100 < 100
Sum of TPH .. .. ..
Benzo(a)pyrene (mg/kg) < 0.5 <0.5 <0.5
Sum of PAH
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Table 31: Quality Assurance/Quality Control results for Rinsate Samples

Analyte Rinsate Rinsate Rinsate
Sample 1 Sample 1 Sample 1
(Soil) (W) (GW)
Metals
Arsenic (ug/L) <5 <5 <5
Lead (pg/L) <5 <5 <5
Cadmium(ug/L) < 0.5 < 0.5 <0.5
Chromium (pg/L) <5 <5 <5
Copper (pg/L) <5 <5 <5
Nickel (pg/L) <5 <5 <5
Zinc (ug/L) <5 <5 <5
Mercury (pg/L) <0.1 <0.1 <0.1
Pesticide Analysis Screen
4.4 DDT (ug/L) <2 <2 <?2
Methoxychlor (pg/L) <2 <2 <2
Other Organochlorine Pesticides (ug/L) < 0.5 < 0.5 <0.5
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12 SITE CHARACTERISATION

12.1 SURFACE SOIL-BORNE CONTAMINATION

12.1.1 BROADSCALE INVESTIGATION DISCUSSION

Based on the results of the broadscale soil analysis effort, and the application of the
adopted trigger levels relevant to the proposed land use structure, no indications of
significant broadscale contamination was identified. Composite sample 19 recorded a
breach of the adjusted trigger level for Lead, indicating that there is potential for Lead to
be within this localised region in concentrations that may represent a risk of harm to end
users. The most likely source of Lead within soils in this area was the presence of waste
stockpiles within the immediate vicinity of this particular composite sample set.

No other targeted contaminant was found to exceed the adopted trigger values during
the broadscale analysis effort.

12.1.2 TARGETED INVESTIGATION DISCUSSION

Soils surrounding the residential dwelling and associated shed within Lot 3 DP551947,
and the disused shed south-east of the residence within Lot 1 DP542178 were found to
contain residual Lead contamination in excess of the adopted trigger levels. The most
likely source of lead within soils in this location is the degradation of lead-based paint
historically applied to the structures.

Targeted sampling of waste piles and areas of machinery storage, historical vehicular
storage and wrecking, disused and actively utilised structures (dwellings, sheds etc.)
indicates hotspots of Lead, Copper and hydrocarbon contamination; in only one instance
were all three identified contaminants in association with one another (i.e. WB269).

Concentrations of TPH above the Limits of Reporting (LOR) were recorded in the disused
shed south-east of the residence within Lot 1 DP542178 and within machinery and
waste storage areas observed and targeted within Lot 1 DP 780242. Significant
concentrations were detected at TS16 (sheds immediately south of residence on Lot 1
DP 542178) and TS22 (shed immediately adjacent and north of residence on Lot 1 DP
542178).

12.2 WATER-BORNE CONTAMINATION

As TPH values above both LOR and adopted trigger values were detected in the first
round of groundwater analyses, the surface water effort was amended to include these
analytes as part of the targeted contaminant suite. No TPH (or other petroleum
hydrocarbon compounds) were detected above the LOR within surface waters, however;
concentrations of dissolved iron were recorded at SW1 (iron; 1.186mg/L) and
concentrations of dissolved aluminium were recorded at all monitoring points.

12.2.1 GROUNDWATER INVESTIGATION DISCUSSION

During the first round of groundwater sampling and analyses, concentrations of TPH
were detected in BH2 — BH5, with an average concentration of 2265 ug/L (maximum
recorded - 4100 pg/L). A second round of sampling and analysis showed that only BH3
consistently contained concentrations of TPH above the adopted trigger level. The
absence of previously identified contaminants within the majority of groundwater
monitoring points during the second round may be attributable to reduced transport
during a period of low groundwater recharge, as signified (but not conformed) by
reduced water table heights.
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The closest identifiable source of significant petroleum contamination near the site is the
service station operating on the corner of Ewingsdale and Bayshore Drive, immediately
north of the site. A secondary contributory factor may be run off generated by either or
both, Ewingsdale Road, or the Byron Bay Arts and Industry Estate.

Levels of specific heavy metals in both surface and groundwaters were found to be
elevated, particularly in groundwaters where Aluminium, lron, Zinc, Lead and Copper
were consistently recorded above the adopted trigger levels. Given the known Acid
Sulfate Soil characteristics of the region, elevated levels of Aluminium and Iron are
expected; however, results for Lead, Zinc and Copper are not attributable to this source
with any confidence. Potential sources may include surface run off from Ewingsdale
Road and/or inputs from the adjoining industrial estate to the sites immediate north.

12.3 IDENTIFIED AREAS OF ENVIRONMENTAL CONCERN

Based on the site history and land use review and the results of the preliminary
sampling and analysis effort, the locations depicted in Fig. 10 (Appendix 1) contain
concentrations of identified contaminants of concern that may represent a potential risk
of harm to end users of the site.

Lead contamination of soils surrounding dwelling and shed structures is typical of
buildings constructed prior to 1987-1990 given the use of lead-based paints.
Contamination is typically confined to the surface soils (0O — 150mm bgl) and
immediately adjacent to the relevant structure. Elevated Lead concentrations in
locations of waste piles (generally found where wastes contained demolished building
materials) are expected to display similar distribution characteristics.

Concentrations of heavy metals (i.e. Lead and Copper) and petroleum hydrocarbons
identified as per Fig. 10 were typically in association with former vehicle storage areas
and waste/machinery/farm storage. In these instances, contamination is again
expected to typically confined to the surface soils (0 — 150mm bgl) and immediately
adjacent to the relevant waste pile of origin.

In the event of development of the site (i.e. principally the disturbance of areas
identified as containing contaminants above the relevant acceptable limits; Lead in this
instance), further investigation including the delineation of contamination is required to
facilitate an appropriate level of remediation to occur.

Fig. 10 also identifies the nearby sensitive receptors located on and near the site as well
as water courses that may represent potential transport pathways to, through and off-
site.

Groundwater analyses conducted during the investigation indicated a local source of
petroleum hydrocarbons within the immediate vicinity of the SSS study area. As
indicated in section 11, the second round analysis did not show broadscale TPH
detection, with only BH3 recording TPH above detection limits. Given that no obvious
indications of on site storage of petroleum products was identified during the historical
review, or the site inspection, the most likely source of TPH in groundwaters is the
adjoining service station to the north of the site.

12.4 LIMITATIONS

The findings of the soil sampling and analysis are the result of discrete and specific
sampling methodologies, involving sampling from predetermined locations within the soil
profile. Whilst it is considered that the results obtained are likely to be representative of
general conditions on the site, the existence of undetected contamination between
sampling locations cannot be precluded. This report does not address issues relating to
potentially hazardous building materials (other than the preliminary identification of
asbestos products within soils as defined in Section 11) or services which may be
present on the site. This report does not address geotechnical issues.
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12.5 DUTY TO REPORT

As per section 60 of the Contaminated Land Management Act 1997 (CLA Act), a person
whose activities have contaminated land or a landowner whose land has been
contaminated is required to notify DECCW when they become aware of the
contamination. The results of the individual analyses undertaken as part of this
investigation, comparing the laboratory results with the acceptable level for each
parameter, indicate that the discrete locations within the investigated area(s) are
contaminated at levels greater than the adopted guideline value for the proposed
commercial development. With regard to section 60(3)a of the CLM Act, notification of
actual or foreseeable contamination of groundwater is required when separate phase
contamination of groundwater is found. Therefore, it is considered there is a duty for
the landowner(s) to report under the Duty to Report Guidelines (DECC 2009).

13 CONCLUSIONS AND RECOMMENDATIONS

The objectives of this preliminary contaminated site assessment were to identify the
potential for contamination to be present within the lands identified as the West Byron
Urban Release Area, as part of a State Significant Site study. In accordance with the
EPA (1995) and EPA (1997), a historical land use review was undertaken, including local
and state information sources. Given the incompleteness of the historical and land use
review, a sampling and analysis program was conducted to provide additional data
regarding potential contaminants within the SSS study area.

The site history and land use review provided a comprehensive basis for characterising
the activities conducted on site (both historically and currently), and in conjunction with
the preliminary sampling and analysis effort, identified the most likely areas of concern
along with contaminants associated with the land uses identified.

The targeted analytes and specific sampling locations (both broadscale and targeted)
are considered to appropriately target the areas and associated contaminants of concern
identified. The results of the QA/Qc analysis indicate that the results of the surface soil
investigation are appropriate and represent the characteristics of the site (taking into
account the natural heterogeneity of the site and low limits of detection and reporting
for most analytes).

Based on the proposed land use structure, the adopted site investigation criteria are
considered appropriate for each individual land use zone. It must be stated that should
the land use proposed for areas as indicated in Fig. 4, the adopted site investigation
criteria will be required to be met in accordance to identify if the specific location is
suitable for the alternate land use. With regard to water quality and groundwater
conditions on site, a lack of background data resulted in the use of nationally adopted
trigger levels to identify parameters that may indicate a source of contaminants within
local surface and groundwaters entering, remaining on and exiting the SSS study area.

As illustrated in Fig. 10, and described above in Section 12, areas associated with past
and present residential use, and commercial and industrial activities involving the
storage and disposal of waste materials (e.g. building products and demolition wastes)
and machinery has resulted in contamination of surface soils. No other indication of
broadscale soil contamination was identified during the historical review, the site
inspection or sampling and analysis effort.

EAL2342 — BBWLA: West Byron SSS DECEMBER 2010
59



EAL Consulting Services —Preliminary Acid Sulfate Soil Assessment

Groundwater heights were shallow across the site with minimal variation observed
(minor topographical variation). With regard to contaminants present in waters (both
ground and surface), levels of heavy metals (Aluminium, Iron, Lead. Copper and Zinc)
and TPH were detected above the adopted site assessment criteria. Heavy metals such
as Iron and Aluminium are typically observed in elevated concentrations associated with
the active oxidation of Acid Sulfate Soils (of which the region is mapped as a priority
management area). It is therefore assumed that the concentrations for these particular
analytes (i.e. Aluminium and Iron) are endemic to the site with no other significant
source attributable.

The presence of TPH fractions above the adopted site assessment criteria during the first
round of groundwater analysis (and again, but at a much reduced concentration and
distribution) during the second round of analysis suggests an intermittent source of this
particular contaminant suite is present. With no obvious on site storage of petroleum
products was identified during the historical review, or the site inspection, the most
likely source of TPH in groundwaters is the adjoining service station to the north of the
site.

13.1 SITE SUITABILITY SUMMARY

With the exception of the areas identified on Fig. 10, the site is considered suitable for
the proposed land use structure with no significant indications of surface soil
contamination present across the majority of the site. It must be noted that the site has
been assessed with regard to the proposed land uses identified in Fig. 4. Changes in the
proposed land use structure may result in areas of the site being considered unsuitable
for a particular land use (should site remediation not be undertaken).

In locations where contamination is present above the adopted site assessment criteria,
additional investigation works are required to 1) identify the extent and degree of
contamination that has been previously identified, and 2) provide (if necessary)
remedial action advice to suitably remediate the specific site to an appropriate standard.
These additional works could be undertaken following rezoning with the information
provided in this report directing and informing on works required for the identified areas
of concern.

Section 13.2 below provides recommendations for further assessment works, as defined
by the findings of this report.

13.2 RECOMMENDATIONS]

13.2.1 RESIDENTIAL CONTAMINATED SOILS

As defined in Fig. 10, three specific residential dwellings and their associated sheds
recorded concentrations of Lead in soils surrounding the structures that breached the
respective guideline values for each. Prior to development (that may include
disturbance of soils identified as contaminated), further detailed testing is required to
accurately define the extent and degree of contamination, and to provide suitable
information to allow the production of an appropriate remediation strategy. .Specifically
with regard to the above, the following actions are recommended:

1) Undertake further sampling of soils immediately surrounding the
existing structures upon Lot 3 DP 551947, the aged shed structure
immediately south of the dwelling on Lot 1 DP542178 and the dwelling
and sheds within the central portion of Lot 1 DP 780242 in accordance
with the sampling frequency requirements stipulated in EPA (1995);

2) Identify the extent of lead-based paint contamination of soils
surrounding each structure via total and leachable Lead analysis; and
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3) Prepare a suitable site specific remediation action plan for the sites
(individually or concurrently), undertake the remediation works and
perform the necessary site validation works to declare the site
suitable.

In addition to the works stipulated above, the demolition of structures on site should be
pre-empted by a hazardous building assessments to identify the presence of asbestos
related building products. Further, sub slab analysis should also be conducted to
confirm the absence of persistent contaminants such as termiticides historically applied
to sub slab areas. Both of these actions are recommended prior to any demolition works
of structures on site.

13.2.2 COMMERCIALZ INDUSTRIAL CONTAMINATED SOILS

As defined in Fig. 10, shed structures within the southern portion of Lot 1 DP 780242
recorded concentrations of Copper in soils surrounding the structures that breached the
respective guideline values. Prior to development (that may include disturbance of soils
identified as contaminated), further detailed testing is required to accurately define the
extent and degree of contamination, and to provide suitable information to allow the
production of an appropriate remediation strategy. .Specifically with regard to the
above, the following actions are recommended:

4) Undertake further sampling of soils as identified to the east of sheds
within the southern portion of Lot 1 DP 780242 in accordance with the
sampling frequency requirements stipulated in EPA (1995);

5) Identify the extent of copper contamination of soils within the
identified area via total and leachable copper analysis; and

6) Prepare a suitable site specific remediation action plan for the sites
(individually or concurrently), undertake the remediation works and
perform the necessary site validation works to declare the site
suitable.

13.2.3 WASTE PILE CONTAMINATED SOILS

As defined in Fig. 10, areas of stockpiled wastes (building and demolition products) such
as the area identified immediately south of the border separating Lot 6 DP622736 and
Lot 2 DP 818403. Prior to development (that may include disturbance of soils identified
as contaminated), further detailed testing is required to accurately define the extent and
degree of contamination, and to provide suitable information to allow the production of
an appropriate remediation strategy. .Specifically with regard to the above, the following
actions are recommended:

7 Undertake further sampling of soils as identified above in accordance
with the sampling frequency requirements stipulated in EPA (1995);

8) Identify the extent of Lead and petroleum hydrocarbon contamination
of soils within the identified area via total and leachable Lead analysis
and TPH analysis; and

9) Prepare a suitable site specific remediation action plan for the sites
(individually or concurrently), undertake the remediation works and
perform the necessary site validation works to declare the site
suitable.
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In addition to the works stipulated above, the removal of demolition and construction
wastes from site should be pre-empted by a hazardous building assessments to identify
the presence of asbestos related building products. Further, sub slab analysis should
also be conducted to confirm the absence of persistent contaminants such as
termiticides historically applied to sub slab areas. Both of these actions are
recommended prior to any demolition works of structures on site.

13.2.4 PETROLEUM HYDROCARBON CONTAMINATED SOILS

As defined in Fig. 10, two specific locations, including sheds in Lot 3 DP 551947 and
machinery storage areas in Lot 1 DP 780242 recorded concentrations of TPH in soils that
breached the respective guideline values for each. Prior to development (that may
include disturbance of soils identified as contaminated), further detailed testing is
required to accurately define the extent and degree of contamination, and to provide
suitable information to allow the production of an appropriate remediation strategy.
.Specifically with regard to the above, the following actions are recommended:

10) Undertake further sampling of soils as identified above in accordance
with the sampling frequency requirements stipulated in EPA (1995);

11) Identify the extent of Lead and petroleum hydrocarbon contamination
of soils within the identified area via total and leachable Lead analysis
and TPH analysis; and

12) Prepare a suitable site specific remediation action plan for the sites
(individually or concurrently), undertake the remediation works and
perform the necessary site validation works to declare the site
suitable.

13.2.5 ONGOING GROUNDWATER MONITORING

Given the variation in contaminant presence and concentrations, monitoring of
groundwater characteristics, principally the presence of petroleum hydrocarbons within
local groundwater is recommended. The utilisation of exiting bores to attempt to
delineate and identify the source of TPH entering the site is recommended, prior to
development of the site.
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15 COPYRIGHT AND USAGE NOTE

The plans to this document were prepared for exclusive use of BBWLA to accompany a
State Significant Site Study on the land described herein and shall not be used for any
other purpose or by any other person or corporation. EAL Consulting Service accepts no
responsibility for any loss or damage suffered howsoever arising to any person or
corporation who may use or rely on this document for a purpose other than that
described above.

The contours shown on the plans to this document are derived from topographic sources
and are suitable only for the purpose of this application. No reliance should be placed
upon topographic information contained in this report for any purpose other than for the
purposes of this application.

Plans accompanying this document may not be reproduced, stored or transmitted in any
form unless this note is included.

EAL Consulting Service declares that does not have, nor expects to have, a beneficial
interest in the subject project.

No extract of text of this document may be reproduced, stored or transmitted in any
form without the prior consent of EAL Consulting Service.

©EAL Consulting Service 2010

DISCLAIMER

The Environmental Analysis Laboratory (EAL) and EAL Consulting Service as part of
Southern Cross University has conducted work concerning the environmental status of
the property, which is the subject of this report, and has prepared this report on the
basis of that assessment.

The work was conducted, and the report has been prepared, in response to specific
instructions from the client or a representative of the client to whom this report is
addressed, within the time and budgetary requirements of the client, and in reliance on
certain data and information made available to EAL. The analysis, evaluations, opinions
and conclusions presented in this report are based on that information, and they could
change if the information is in fact inaccurate or incomplete.

EAL has made no allowance to update this report and has not taken into account events
occurring after the time its assessment was conducted.

This report is intended for the sole use of the client and only for the purpose for which it
was prepared. Any representation contained in the report is made only to the client
unless otherwise noted in the report. Any third party who relies on this report or on any
representation contained in it does so at their own risk.
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