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Executive summary

Manildra Group Pty Ltd (Manildra) required an environmental investigation for a modification to

Background an existing “project approval” for a proposed starch dryer to be constructed in an area of an
existing warehouse at the Manildra site. Coffey had carried out an assessment of this general
area in 2003.
The objective for the works were to:
e Assess the likelihood for contamination to exist beneath the warehouse from past or present
Objective activities and to make recommendations on the need for further investigation and/or
remediation should contamination be present.
e Assess the likelihood for acid sulfate soils (ASS) to be present.
The scope of works to achieve the above objectives was undertaken on the 21 September 2015
and comprised of the following
e A site walkover and interview with relevant people with knowledge of site activities, to
assess change in site activities since 2003 and whether the site conditions have materially
changed the likelihood of contamination to exist in area within and immediately surrounding
Scope of Work the warehouse;

e Drilling of six boreholes (CBH503 to CBH508) using a hand auger to a maximum of 1 meters
below ground surface (mbgs) or particle refusal;

e Collection of three surface samples (SS1, SS2 and SS4); and

e Submission of selected soil samples for chemical analysis.

Conclusions and
recommendations

Based on the results of the site history and previous report, the main potential for site
contamination was assessed to be associated with former workshop activities (mainly associated
with mechanical maintenance and probable storage and use of oils, greases and degreasers).

Intrusive assessment had difficulty penetrating into the subsurface with hand tools at most
locations due to coarse/dense fill. However, due to the inferred top down mechanism of potential
contamination, contamination (if present) would be expected to be found under the paved areas.
Targeted sampling was carried out and no excdeedences of the adopted criteria were recorded.
Some petroleum hydrocarbons were detected by the laboratory, but not at concentrations that
would be unsuitable for ongoing industrial land use.

Previous testing in 2003 near a former underground storage tank which was decommissioned
more than 20 years prior did not record evidence to suggest widespread contamination. Should
earthworks require encroachment to the tank, then the tank should be removed and the area
validated. As the information on tank decommissioning was only anecdotal, appropriate care
should be taken with any works near the tank and should follow relevant Australian Standards
and codes of practice.

Due to the history of workshop activities at the site and shallow investigations, an unexpected
finds protocol should be adopted for civil works if significant soil disturbance is proposed. This
will allow management of suspicious material if any is uncovered.
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We recommend that the pre-demolition hazardous materials survey be carried out of the building
before demolition and that any subsequent demolition work is carried out appropriately and in
accordance with relevant codes of practice to avoid the potential of cross contamination of
hazardous materials (e.g. asbestos).

Where cut to fill balances suggest a net soil excess or if there are geotechnically unsuitable soils,
careful soil management is strongly recommended during civil work so that disposal costs can be
minimised. For example separation of like fill materials and segregation of fill from natural soils.

Acid sulfate soils could be encountered within alluvial soils underlying the fill materials. An acid
sulfate soil management plan is recommended to manage these soils if construction activities
require disturbance of these soils or any prolonged dewatering that could lower the groundwater
table.

This sheet is intended to provide a summary only of the assessment of the site. It does not provide a definitive
environmental or engineering analysis and is for an introduction only. It should be read in conjunction with the full
report. Limitations and assumptions used to reach the conclusions of the executive summary are contained within the
report and have not necessarily been included in this executive summary. This report must be read in conjunction with
the attached ‘Important information about Coffey Environmental Report’ included in Appendix A.
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Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

1. Introduction

Manildra Group Pty Ltd (Manildra) required an environmental investigation for a modification approval
to an existing “project approval” for a proposed starch dryer to be constructed in an area of an existing
warehouse at the Manildra Shoalhaven Starches Plant, Bolong Road, Bomaderry, NSW.

The site location is presented on Figures 1 and 2.

1.1. Background

Coffey understands that Manildra is proposing to construct one new starch dryer in an area currently
occupied by a warehouse building on the south side of Bolong Road. Cowman Stoddart Pty Ltd
(Cowman Stoddart) is assisting Manildra with the environmental planning and approvals and indicated
that the current warehouse will be removed and that a hazardous building materials survey will be
undertaken at that time.

Manildra requires contamination and Acid Sulfate Soil (ASS) information within the area for the
proposed starch dryer. The results will be used to support their modification proposal to the Director
General’s Department.

The area of the proposed new dryer is presented in Figure 2.

1.2. Objectives

The objectives of the environmental investigation at the starch dryer area were to:

e Assess the likelihood for contamination to exist beneath the warehouse from past or present
activities and to make recommendations on the need for further investigation and/or remediation
should contamination be present.

o Assess the likelihood for ASS to be present.

1.3. Scope of works

To achieve the objectives of the environmental investigation at the starch dryer area, the following
scope of work was undertaken:
o Review of previous information and reports;

o A site walkover and interview with relevant people with knowledge of site activities, to assess
change in site activities since 2003 and whether the site conditions have materially changed the
likelihood of contamination to exist in area within and immediately surrounding the warehouse;

o Drilling of six boreholes (CBH503 to CBH508) using a hand auger to a maximum of 1 meter below
ground surface (mbgs) or particle refusal;

e Collection of three surface samples (SS1, SS2 and SS4);

e Screening each sample for the presence of volatile organic compounds (VOCs) using a
photoionisation detector (PID);

e Logging of all soil returns using the unified soil classification system (USCS);

e Collection of quality assurance/quality control samples was undertaken in the form of one intra-
laboratory duplicate) and one pair of trip spike and blank samples;

Coffey
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Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

e Analysis of eight samples for total recoverable hydrocarbons (TRH), benzene, toluene, ethyl
benzene, xylenes (BTEX), polycyclic aromatic hydrocarbons (PAHSs), volatile halogenated
hydrocarbons (VHCs). Analysis of nine samples for heavy metals and three samples for asbestos
identification and one sample for potential acid sulfate soils (ASS); and

e The preparation of a report, summarising the fieldwork, results, and findings and conclusions
relevant to the objectives of this environmental investigation.

Coffey
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Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

2,

Site conditions and surrounding environment

2.1. Summary of geoenvironmental site setting

The geoenvironmental setting of the site is summarised as follows:

3.

The investigation area is set within Manildra starches plant and is one of two light industrial
warehouses within Lot 201 of DP 106268. The site locality is shown in Figure 1 and the area of
the investigation (herein referred to as ‘the site’) is shown in Figure 2;

Bolong Road is located to the north, workshops to the west and the Shoalhaven starches plant to
the east and south;

The site is located within the local government area of Shoalhaven, Parish of Bunberra and
County of Camden,;

The site lies within a mainly commercial/industrial area and is zoned IN1 — general industrial
viewed under the Shoalhaven City Council’s Local Environmental Plan webmaps;

Geological information obtained from 1:250,000 Wollongong Geological Series Sheet (S1 56-9,
First Edition) prepared by the NSW Department of Mines (1952) indicates the site is likely to be
underlain by Quaternary Alluvium, gravel, swamp deposit and sand dunes;

The Kiama 1:100,000 soil landscape series sheet 90928, published by the Department of
Conservation and Land Management in 1984 indicates that the site is located on a landscape of
flat to gently undulating terrace surfaces of the Shoalhaven River. From site observations during a
previous environmental investigation by Coffey in 2003 the site was noted to have a gentle slope
of <1% to the south. The Berry 1:25,000 Topographic Map indicates that the site lies at an
elevation less than 10m above Australian Height Datum (AHD);

During a recent Geotechnical investigation for the proposed starch dryer, groundwater was
encountered between 2.8mbgs to 3.5mbgs (Coffey, 2015); and

The nearest potential receiving surface water body in relation to the site is the Abernethy’s Creek
to the east approximately 10m. It was noted that the Abernethy’s Creek flows in a southerly
direction into the Shoalhaven River, approximately 200m south of the investigation area (Coffey,
2003).

Previous reports

Two previous reports were made available for this site:

Coffey Geosciences Pty Ltd, Preliminary Environmental Site Assessment, Part Lot 22 DP
1000265 (No. 24) Bolong, Road, Bomaderry (Ref: SC1537/7-AD, dated 10 June 2003)

Coffey Geotechnics Pty Ltd, Geotechnical investigation, proposed dryer plant, Manildra,
Bomaderry (Ref: GEOTWOLLO3658AE-AA, dated 26 August 2015)

Coffey
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Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

The Coffey (2003) report was a due diligence assessment prior to Manildra’s purchase of a larger
parcel of land which included the site of this investigation. The scope included a site history review
and targeted sampling and analysis of site soils. The relevant site history indicated the following:

e Prior to 1948 the site was owned by private individuals and may have been vacant and used for
farming or grazing purposes although this cannot be confirmed. In 1948 the site was purchased
by a company named British Chemicals and Biologicals (formerly Benger-Genatosan). Aerial
photographs indicate that a warehouse was constructed in the eastern portion of the site and was
apparent by 1949. Anecdotal evidence suggests that this company constructed the warehouse
but never actually ended up using it or the site. This warehouse was subsequently used by the
local technical college and later by the army reserve for only a short period.

e The site was purchased in 1964 by Moorehouse Industries (the registered proprietor back in
2003). A second warehouse was built nearby but to the west of the investigation area at around
this time and the site was used to build farm machinery up until about 1978. After 1978 the two
light industrial warehouses were subdivided into smaller sections and leased to various
companies which have used the warehouses and the site for things such as mechanical repairs
and manufacturing of tractors and front end loaders. .

e The warehouse was occupied by “R.M.S Fabrication” and a mechanical repairs workshop and
was used for the manufacture of tractors and front end loaders. The workshops appeared to
contain metal manufacturing equipment and operations such as welding and spray painting were
observed in this warehouse. Observations made inside the warehouse indicated that it had a
concrete floor which appeared to be in fair to good condition with only minor cracking observed at
the time.

¢ Anunderground storage tank was installed at a location adjacent to the central western boundary
of the current site in the 1960s and used to store petrol for refuelling of vehicles. The tank
apparently had a capacity of about 300 gallons. This tank was apparently abandoned in-situ
about 30 years ago by filling with concrete. The site owner was not aware of the tank ever
leaking.

o Based on the site history, the report identified relevant areas of environmental concern (AECs)
and associated contaminants of concern. The AECs identified that are relevant to the current site
are summarised below:

= The whole site which may contain imported fill materials of unknown origin;

s Exposed surfaces near the warehouses from potential weathering of lead based paints and
fibro (potentially containing asbestos) roofing materials;

= The light industrial warehouses from historical use for industrial activities comprising metal
manufacturing and mechanical repairs.

Intrusive investigations were carried out to target some of the AECs, but excluded the workshop
forming the majority of the current site due access constraints. Copies of the sample locations and
laboratory results are included in Appendix C.

The results of this assessment identified some petroleum hydrocarbons in soil in areas where
equipment was previously stored, but away from the current site. We note that guidelines used in
2003 are superseded. No evidence of petroleum hydrocarbon impact was noted at three borehole
locations positioned near the UST which suggested the likelihood of widespread contamination from
the UST is low. Relevant subsurface information from the previous reports is presented in Section
5.1.

Coffey
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Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

3.1. Site interviews

Two interviews were carried out as part of the current environmental investigation to assess change in
site activities since 2003 and whether the site conditions have materially changed the likelihood of
contamination to exist in areas within and immediately surrounding the warehouse.

One interview was undertaken with Aaron Ticehurst. Aaron mentioned that forklifts were given oil
changes in the forklift maintenance area and that waste oil and transmission oil was kept in two
intermediate bulk containers (IBCs) within this area. No oil was kept in the motor store and that this
area was formerly a steel warehouse (Shoalhaven Steel) and that no chemicals were stored in the
electricians’ workshop. Underground storage tanks or sumps were not known of and that the former
mechanics workshop and belt store contained asbestos roofing. Degreasers, grease oil, engine fluids,
coolant and possible fuels were once used in this area. Several 44 gallon drums outside contained
food hydraulic oil.

The second interview was undertaken with Phil Beekhoven. Phil has been familiar with the site for the
past 25 years. Phil said in the former workshop there was a mechanics pit (approximately 8-9 years
ago) that was 0.65m deep. The pit was used for mechanics to work under cars for performing oil
changes. There were no hoists, as the roof was too low. The waste oil (no other chemicals mentioned
during interview) was kept outside in the north-west corner of the building and a former aboveground
storage tank was located on the concrete platform in this location. Phil went onto say that other areas
of the shed were rented out to others. Welding fabrication was carried out in the south-west and
north-east corners of the shed and that a sheet metal workshop was carried out in the south-east part
of the shed.

3.2. Site observations

Site observations were made at the time of the fieldwork (21 and 23 September 2015). The
observations are summarised below. Relevant features are shown in Figure 2 and site photographs
are presented in Appendix B.

e The site was mainly occupied by a single storey workshop building made of a mixture of brick and
corrugated iron walls with corrugated asbestos cement roof (Photos 1 and 9);
e The areas adjacent to the workshop were predominantly asphalt paved;
e The workshop was partitioned into sections and currently used for:
= Forklift maintenance (Photos 2 and 3)
= Cardboard processing
= Centrifuge maintenance
= Electrical workshop

o The workshop had a concrete floor which appeared old, but generally in good condition. Typical
patchy darker oil stains were noted in various parts of the workshop with an area of darker
staining was in the central area;

o Waste oil IBCs were present in the forklift maintenance area and 44 gallon drums (Photos 2 and
3);

e Cardboard and empty IBC were stored in the cardboard processing area (Photo 4);
e General equipment and shelving was located in the centrifuge maintenance area (Photo 5);

e Other parts of the workshop had isolated shelving, general equipment storage or was partially
vacant;

Coffey
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¢ An equipment bath/wash area was located on the south-western side of the workshop. This area
was on concrete and asphalt paving (Photo 10);

e Evidence of a former mechanics pit was observed in the central western part of the workshop.
This pit had a metal cover (Photo 6).

e Several 44 gallon drums were stored outside the workshop building near the north-western corner
(Photo 7).

e The majority of the site was paved and there were no visible indicators of acid sulfate soils.

3.3. Methodology

Based on the results of the site history and previous report, the main potential for site contamination
was assessed to be associated with former workshop activities (mainly associated with mechanical
maintenance and probable storage and use of oils, greases and degreasers). The associated
contaminants of concern for this activity are considered to be:

e Total recoverable hydrocarbons (TRH);

e Benzene, toluene, ethylbenzene, xylene (BTEX);

e Polycyclic aromatic hydrocarbons (PAH);

o Volatile halogenated compounds (VHC); and

e Heavy metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc).

Previous testing of fill materials of this general area did not suggest the fill was impacted other than

from probable site activities. The target depth for the assessment was set at 1m. If contamination
was to be present it would be expected below the concrete from top down sources.

The site has an area of approximately 2,800m?®. Reference to the NSW EPA (1995) Sampling Design
Guidelines recommends a minimum of about 8 sample locations, subject to the results of the site
history. For this assessment we targeted the site with 9 sample locations (6 hand auger boreholes
and 3 surface samples).

4. Fieldwork and laboratory analysis

The following field activities were undertaken at the site on 21 and 23 September 2015:

e Observing the surface area of the proposed project;

o Dirilling of six hand auger bores (CBH503 to CBH508) to a maximum depth of 1 metre below
ground surface (mbgs). Surface samples were collected with the hand auger or by hand;

e Paved areas were cored by a subcontract concrete corer;

¢ Sampling locations were advanced with the aid of a 100mm hand auger. The auger was washed
by brush scrubbing with a phosphate free detergent, rinsed with potable water and distilled water
between locations. An equipment rinsate (labelled WB1) was collected from the auger;

o Soil samples were generally collected from the surface, under concrete paving and then at regular
intervals and logged in accordance with the Unified Soil Classification System (USCS). All soil
samples were collected using a new pair of disposable nitrile gloves to prevent cross
contamination. Soil samples were placed in clean laboratory-supplied acid washed glass jars, and
stored on ice in a cooler while on-site and in transit to the analytical laboratories;

Coffey
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e Hand auger bores were reinstated to ground surface by backfilling with cuttings from the bore of
origin and then with concrete;

e Selected soil samples were submitted from investigation locations for laboratory analysis for
relevant COPCs;

e Quality control (QC) samples (duplicate, rinsate and trip spike/blank) were also collected and
submitted for laboratory analysis of selected analytes. One duplicate sample (QC1) was collected
of the primary sample CBH503/0.15-0.25m; and

e All primary and quality control soil samples were forwarded to Eurofins MGT Environmental
Testing Australia Pty Ltd (Eurofins) who is National Association Testing Authority (NATA)
accredited for all analyses requested. We note that soil samples from another project carried out
for Manildra at another portion of the site were also included in this batch of samples. These are
also included in the laboratory certificates but are to be disregarded for this report.

5. Ground Conditions Encountered

5.1. Sub surface Conditions

Ground conditions encountered varied across the investigation area, but can be generally be
described as concrete of thicknesses between 0.1mbgs to 0.13mbgs and beneath, fill of yellow sands,
or brown silty sand or brown to dark-brown low to medium plasticity silty/sandy clays with some fine
gravel.

The sub-surface ground conditions encountered during the current environmental investigation have
been found to be similar to those conditions described in the recent Geotechnical investigation
undertaken for the proposed Dryer Plant.

Only hand auger location CBH503 beneath the centrifuge maintenance area reached the target depth
of 1mbgs. All other hand auger locations beneath the investigation area had refusal at varying depth
due to large gravels and cobbles. Locations CBH508 was not extended beyond 0.25mbgs due to time
constraints.

The subsurface conditions recorded from the geotechnical investigation are reproduced below and
are from two deeper boreholes drilled with a drilling rig.

Coffey
ENAUWOLL04242AA-R01 7
20 October 2015



Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

Table 1 - Summary of subsurface conditions encountered in Boreholes CBH501 and CBH502.

Geotechnical Description Depth to top of Unit Consistency | Comment
unit unit below thickness'"

) | Relative

current ground (1)) density
level” (m)

Asphalt 0.0 0.04 - Only in
CBH501

Silty CLAY: Low plasticity, 0.0t0 0.04 1.2t02.7 - -
dark brown, with some fine

to medium grained sand,

trace of fine to medium sub-

angular or angular gravel

AVERSTTIES Clayey SAND: Fine to 2.8 2.6 Very loose Only in
coarse grained, grey, low CBH501
plasticity clay

CESEEIRSI I Silty CLAY / Sandy CLAY / 12t054 41t04.3 Firm to stiff -
CLAY: Low to high

plasticity,

orange/brown/mottled dark

grey/black, fine to coarse

grained sand

Extremely CLAY: Medium to high 551095 1.7t02.5 Firm to stiff -
\EE RS plasticity, pale grey/mottled
Material pale red/brown, with some
fine to coarse grained black
sand, trace of gravel sized
ironstone fragments

Highly SANDSTONE: Fine to 8.0to 11.2 - - Some
W EEWEIELREGE coarse grained, extremely
Slightly yellow/brown/pale weathered
R CIELE grey/orange/dark grey, low seams (Refer
SELW SN R to high strength with some to logs for the
inter-bedded clayey details)
material

Notes: The depths and thicknesses of the various units are based on a limited number of boreholes and may not represent the
maximum or minimum values across the site or all materials beneath the site.

Copies of the logs and figure from the Coffey 2015 report are also included in Appendix D.

Coffey
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6. Tier 1 Screening assessment

6.1. Analytical laboratories

All primary and intra-laboratory duplicate soil samples were sent to Eurofins| mgt Environmental
Testing Australia Pty Ltd (MGT). MGT is National Association of Testing Authorities (NATA) registered
for all the analysis requested.

6.2. Assessment Criteria

The soil analytical results have been screened against the criteria sourced from:

e NEPC (1999) National Environment Protection (Assessment of Site Contamination) Amendment
Measure (No. 1) 2013 (NEPM); and

¢ CRC CARE (2011) Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment, Technical Report Series, no. 10.

The NEPC (1999) National Environment Protection (Assessment of Site Contamination) Amendment
Measure (No. 1) (NEPM, 2013) presents assessment guidelines for different land uses (e.g. industrial
/ commercial, residential, recreational, etc.) as well as ecological considerations (EILs). Based on
information provided by Manildra, the assessment criteria adopted to assess the soils for the existing
and proposed land use is - industrial.

To assess the soil for potential risks associated with dermal contact with petroleum hydrocarbons, the
CRC CARE (2011) direct contact HSLs has been adopted.

Therefore, the following assessment criteria will be adopted for soil assessment purposes:
¢ NEPM (2013) Health investigation level (HIL) D for commercial/industrial land use;

e NEPM (2013) Health screening level (HSL) D commercial/industrial land use based on sand
lithology;

o NEPM (2013) Health screening level (HSL) D commercial/industrial land use based on clay
lithology;

e CRC CARE (2011) Soil Direct Contact, HSL-D Commercial/Industrial;
e CRC CARE (2011) Sail Intrusive Maintenance Worker, HSL-D Commercial/Industrial; and
o NEPM (2013) Management limits (coarse soil, residential, parkland and open space).

HSLs are for application against potential vapour intrusion issues with petroleum hydrocarbons. For
asbestos we have adopted a conservative screening criteria of no asbestos detected. The site is
heavily industrialised and intended to be used for a commercial industrial food dryer plant, therefore
the environmental investigation and/or screening levels are not considered relevant for the current
investigation.

6.3. Analytical Results

Soil analytical results, including quality control (QC) data and comparisons to the screening
assessment criteria are presented in Table 1. Laboratory certificates of analysis and chain of custody
(COC) documentation with analysis requests are provided in Appendix C.

Coffey
ENAUWOLL04242AA-R01 9
20 October 2015



Starch Dryer Area Environmental Investigation Report
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6.4. Quality assessment

Coffey has reviewed the outcomes and findings of both the field and laboratory QC component of the
soil sampling conducted in the area of investigation (Tables 1 and 2).

The calculated relative percentage differences (RPDs) between results were acceptable for all
primary and replicate intra-laboratory (duplicate) samples, with the exception of lead. The elevated
RPDs are not considered to affect the integrity of the result as the elevated RPD associated with
metals are considered due to the particulate nature of metals in the soil.

Coffey considers that the field and laboratory QC results are acceptable for the purposes of this
investigation.

6.5. Comparison of results to assessment criteria

Results of the investigation reported all requested analytes below the adopted criteria.

7. Acid sulfate soils

7.1. General

Coastal acid sulfate soils are commonly found in low lying coastal floodplains, estuaries, rivers and
creeks. They are naturally occurring sediments rich in iron sulfides that form sulfuric acid when
exposed to oxygen. Acid sulfate soils include potential acid sulfate soils (PASS) and actual acid
sulfate soils (AASS).

Potential acid sulfate (PASS) soils are soils which contain iron sulfides or sulfidic material. In their
undisturbed state, PASS may exhibit a pH of 4 or greater, and may be slightly alkaline. When
exposed to air, the sulfides in PASS oxidise and can release significant quantities of acid. Following
oxidation, the pH of these soils may fall considerably below pH 3.5.

Actual acid sulfate soils (AASS) are highly acidic soils resulting from the oxidation of iron sulfides or
sulfidic material present in the soil profile. AASS are formed through the disturbance of PASS, which
may be a result of either natural disturbances (e.g. regional fall in groundwater levels that exposes
PASS to oxygen) or human disturbances (e.g. excavating PASS). AASS are typically characterised
by pale yellow mottles, coating of soils with jarosite and pH of 4 or less.

7.2. Acid sulfate soil risk

Reference to the Burrier / Berry 1:25,000 Acid Sulfate Soil Risk Map (1997) edition 2, prepared by the
DLW, indicates that the site is located on an area described as an alluvial plain which is between
2m-4m above AHD. According to the map, the site is located in an area of “low probability” of
occurrence of acid sulfate soil material within the soil profile. If present, acid sulfate soil materials
would be expected to occur at depths between 1m and 3m below the ground surface. Acid sulfate
soil materials (if present) are said to be widespread or sporadic within the soil profile and may be
buried by alluvium or wind-blown sediment.

The subsurface conditions encountered in this and the previous geotechnical assessment were
reviewed (See Section 5).
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Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

The borehole closest to Abernathy’s drain (CBH501) encountered soils logged as alluvial soil from
about 2.8m (clayey SAND, grey). Soils of similar description have been found to be acid sulfate soll
in other parts of the Shoalhaven Starches plant.

Other soils (upper fill layers) and deeper residual soil and rock and not likely to be acid sulfate soil
based on their appearance and geological origin.

7.3. Laboratory analysis

One soil sample (CBH503/0.85-0.95) was selected for laboratory analysis using the chromium
reducible sulfur method. This sample was selected as it was from the borehole where the deepest
penetration was achieved and it was also closest to Abernathy’s Drain. The sample comprised
natural alluvial material described as Silty CLAY: low plasticity, brown to dark brown, stiff.

7.4. Acid sulfate soil assessment criteria

In order to assess the significance of the ASS potential, the laboratory results were compared to
action criteria in the Acid Sulfate Soil Management Advisory Committee 1998 (ASSMAC) Acid Sulfate
Soil Manual'. The ASSMAC action criteria trigger the need to prepare a management plan and obtain
development consent. The action criteria are based on oxidisable sulfur concentrations for three
differing soil textures. The ASS Manual provides different action levels depending on the amount of
ASS that is to be disturbed (i.e. < 1000 tonnes and >1000 tonnes). The volume of ASS to be
disturbed is unknown, therefore criteria applying to disturbance of >1000 tonnes has been
conservatively adopted. The action criteria provided in the ASS manual are summarised in Table 2
below.

Table 2: ASSMAC (1998) Acid Sulfate Soil ACTION Criteria*®

Soil Texture | Approximate Action Criteria*
Category Clay Content

(%) Sulfur Trail Acid Trail

Percent Oxidisable Sulfur (SCR) (%) TAA (mol H+/tonne)

<5% 0.03 0.03 18 18
5% to 40% 0.06 0.03 36 18

>40% 0.1 0.03 62 18

A field pH below 4 can indicate that actual acid sulfate soils are present (i.e., soils in which oxidation
of iron sulfides has already occurred and have produced acid). Generally a pH drop below 3.5
following oxidation with hydrogen peroxide indicates the probable presence of unoxidised sulfides in
the samples, and for the purposes of the screening test, is taken as an indication of the probable
presence of potential acid sulfate soils.

The results indicated the following:

' Acid Sulfate Soil Management Advisory Committee (1998) Acid Sulfate Soil Manual
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Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

The pH of the soil was measured at 5.4 — not suggestive of actual acid sulfate soil conditions;
Titratable actual acidity — 17mol H+/t (below the adopted criteria of 18 mol H+/t)

Chromium reducible sulfur — 0.006% (below the adopted criteria of 0.03%)

The net acidity — 0.03% (equal to the criteria of 0.03%).

The result is marginal. It generally suggests that there could be some acid sulfate potential based on
the net acidity, but is not severe. Based on other assessments carried out by Coffey for Manildra
along the flanks of the river, acid sulfate soils are likely to be present in estuarine material and
intermittent in alluvial soils.
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Starch Dryer Area Environmental Investigation Report
Part Lot 22 DP 1000265 (No. 24)
Bolong Road, Bomaderry, NSW

8. Conclusions and recommendations

Based on the results of the site history and previous report, the main potential for site contamination
was assessed to be associated with former workshop activities (mainly associated with mechanical
maintenance and probable storage and use of oils, greases and degreasers).

Intrusive assessment had difficulty penetrating into the subsurface with hand tools at most locations
due to coarse/dense fill. However, due to the inferred top down mechanism of potential
contamination, contamination (if present) would be expected to be found under the paved areas.
Targeted sampling was carried out and no excdeedences of the adopted criteria were recorded.
Some petroleum hydrocarbons were detected by the laboratory, but not at concentrations that would
be unsuitable for ongoing industrial land use.

Previous testing in 2003 near a former underground storage tank which was decommissioned more
than 20 years prior did not record evidence to suggest widespread contamination. Should earthworks
require encroachment to the tank, then the tank should be removed and the area validated. As the
information on tank decommissioning was only anecdotal, appropriate care should be taken with any
works near the tank and should follow relevant Australian Standards and codes of practice.

Due to the history of workshop activities at the site and shallow investigations, an unexpected finds
protocol should be adopted for civil works if significant soil disturbance is proposed. This will allow
management of suspicious material if any is uncovered.

We recommend that the pre-demolition hazardous materials survey be carried out of the building
before demolition and that any subsequent demolition work is carried out appropriately and in
accordance with relevant codes of practice to avoid the potential of cross contamination of hazardous
materials (e.g. asbestos).

Where cut to fill balances suggest a net soil excess or if there are geotechnically unsuitable soils,
careful soil management is strongly recommended during civil work so that disposal costs can be
minimised. For example separation of like fill materials and segregation of fill from natural soils.

Acid sulfate soils could be encountered within alluvial soils underlying the fill materials. An acid
sulfate soil management plan is recommended to manage these soils if construction activities require
disturbance of these soils or any prolonged dewatering that could lower the groundwater table.

This report must be read in conjunction with the attached ‘Important Information about your Coffey
Environmental Report’ provided in Appendix A.
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Table 1
Soil Analytical Results
Starch Dryer Area Environmental Investigation

Field_ID CBH503 ac1 RPD CBH503 CBH504 CBH505 CBH506 CBH507 CBH508 SS1 SS2 5S4
Sample_Depth_Range 0.15-0.25 0.85-0.95 0.2-0.25 0.1-0.15 0.3-0.4 0.15-0.25 0.15-0.25 0.0-0.0.5 0.0-0.01 0.0-0.05
d_Date 21/09/2015 21/09/2015 % 21/09/2015 22/09/2015 22/09/2015 22/09/2015 22/09/2015 22/09/2015 22/09/2015 22/09/2015 22/09/2015
Matrix_Type SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Duplicate of RPD Between
Comments Normal CBH503/0.15- | CBH503/0.15-0.25 Normal Normal Normal Normal Normal Normal Normal Normal Normal
0.25 and QC1
HSL-D
HSL-D . NEPM 2013 NEPM 2013
Commercial / Cc:mmenilall Commercial/Industrial D | Commercial/Industrial D Soil | . N_EPM 2 M_ana'gemen't NEPM 2013 HILs
) ndustrial ) ) Limits (Commercial/industrial - .
Industrial Intrusive Soil HSL for Vapour HSL for Vapour Intrusion, Sand — Commercial/
Direct Contact N Intrusion, Clay (3) (4) industrial D Soil (6)
w Maintenance
Worker (2)
Method_Type ChemName Units LOR 0to<1m 0to <1m
Benzene mg/kg 0.1 430 1100 4 3 NE NE <0.1 <0.1 NA - <0.1 <0.1 <0.1 <0.1 <0.1 - - <0.1
Ethylbenzene mg/kg 0.1 27000 85000 NE NE NE NE <0.1 <0.1 NA - <0.1 <0.1 <0.1 <0.1 <0.1 - - <0.1
BTEX Toluene mg/kg 0.1 99000 120000 NE NE NE NE <0.1 <0.1 NA - <0.1 <0.1 <0.1 <0.1 <0.1 - - <0.1
Xylene (m & p) mg/kg 0.2 NE NE NE NE NE NE <0.2 <0.2 NA - <0.2 <0.2 <0.2 <0.2 <0.2 - - <0.2
Xylene (o) mg/kg 0.1 NE NE NE NE NE NE <0.1 <0.1 NA - <0.1 <0.1 <0.1 <0.1 <0.1 - - <0.1
Xylene Total mg/kg 0.3 81000 130000 NE 230 NE NE <0.3 <0.3 NA - <0.3 <0.3 <0.3 <0.3 <0.3 - - <0.3
C6-C9 mg/kg 20 NE NE NE NE NE NE <20 <20 NA - <20 <20 <20 <20 <20 - - <20
C10-C14 mg/kg 20 NE NE NE NE NE NE <20 <20 NA - <20 <20 <20 <20 <20 - - 52
TPH (NEPM 1999) C15-C28 mg/kg 50 NE NE NE NE NE NE <50 <50 NA - 57 <50 <50 <50 <50 - - 950
C29-C36 mg/kg 50 NE NE NE NE NE NE <50 <50 NA - 64 <50 <50 <50 <50 - - 720
C10 - C36 (Sum of total) mg/kg 50 NE NE NE NE NE NE <50 <50 NA - 120 <50 <50 <50 <50 - - 1700
Naphthalene mg/kg 0.5 11000 29000 NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
F2-NAPHTHALENE mg/kg 50 NE NE NE NE NE NE <50 <50 NA - <50 <50 <50 <50 <50 - - <50
C6-C10 less BTEX (F1) mg/kg 20 26000 82000 NE 260 NE NE <20 <20 NA - <20 <20 <20 <20 <20 - - <20
TRH (NEPM 2013) C6-C10 mg/kg 20 NE NE NE NE 700 NE <20 <20 NA - <20 <20 <20 <20 <20 - - <20
C10-C16 mg/kg 50 20000 62000 NE NE 1000 NE <50 <50 NA - <50 <50 <50 <50 <50 - - <50
Cl6-C34 mg/kg 100 27000 85000 NE NE 3500 NE <100 <100 NA - 120 <100 <100 <100 <100 - - 1500
C34-C40 mg/kg 100 38000 120000 NE NE 10,000 NE <100 <100 NA - <100 <100 <100 <100 <100 - - 310
Arsenic mg/kg 2 NE NE NE NE NE 3000 11 11 0 - 33 6.2 8.1 5 10 - 4.7 2.3
Cadmium mg/kg 0.4 NE NE NE NE NE 900 <0.4 <0.4 NA - <0.4 <0.4 0.8 <0.4 <0.4 - <0.4 <0.4
Chromium mg/kg 5 NE NE NE NE NE NE 20 20 0 - 7.4 22 42 20 19 - 440 44
Heavy Metal Copper mg/kg 5 NE NE NE NE NE 240000 18 17 6 - <5 39 38 <5 19 - 280 72
Lead mg/kg 5 NE NE NE NE NE 1500 24 17 34 - <5 28 36 7.9 22 - 190 29
Mercury mg/kg 0.05 NE NE NE NE NE 730 <0.05 <0.05 NA - <0.05 <0.05 0.1 <0.05 <0.05 - <0.05 <0.05
Nickel mg/kg 5 NE NE NE NE NE 6000 17 17 0 - <5 26 <5 <5 15 - 160 22
Zinc mg/kg 5 NE NE NE NE NE 400000 90 83 8 - 19 110 260 10 85 - 510 330
Acenaphthene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Acenaphthylene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Anthracene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Benzo(a)anthracene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Benzo(a)pyrene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Benzo(a)pyrene TEQ (lower bound) * MG/KG 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Benzo(a)pyrene TEQ (medium bound) * MG/KG 0.5 NE NE NE NE NE 40 0.6 0.6 0 - 0.6 0.6 0.6 0.6 0.6 - - 0.6
Benzo(a)pyrene TEQ (upper bound) * MG/KG 0.5 NE NE NE NE NE NE 1.2 1.2 0 - 1.2 1.2 1.2 1.2 1.2 - - 1.2
Benzo(g,h,i)perylene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
PAH Benzo(k)fluoranthene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Chrysene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Benzo[b+j]fluoranthene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Dibenz(a,h)anthracene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Fluoranthene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Fluorene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Indeno(1,2,3-c,d)pyrene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Naphthalene mg/kg 0.5 11000 29000 NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Phenanthrene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Pyrene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Total PAHs mg/kg 0.5 NE NE NE NE NE 4000 <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Notes | Result highlighted cells indicate result exceeds adopted criteria
ID = identification
BH = bore hole, QC = quality control Adopted Guidelines
mbgs = metres below ground surface 1. CRC CARE (2011) Soil — Vapour intrusion, HSLs for Direct Contact
LOR = limit of reporting 2. CRC CARE (2011) Soil — Vapour intrusion, HSLs for Intrusive Maintenance Workers
NE = not established 3. NEPM (2013) National Environment Protection (Assessment of Site Contamination) Measure (NEPM) — Health Screening Levels (HSLs) for Commercial/Industrial "D" for clay 0 to <1m
NA = not applicable 4. NEPM (2013) National Environment Protection (Assessment of Site Contamination) Measure (NEPM) — Health Investigation Levels (HILs) for Commercial/Industrial "D" for sand 0 to <1m
ND = non detect 5. NEPM (2013) National Environment Protection (Assessment of Site Contamination) Measure (NEPM) — Management limits ( Commercial/Industrial)
"-" = analytes not requested for analysis 6. NEPM (2013) National Environment Protection (Assessment of Site Contamination) Measure (NEPM) — Health Investigation Levels (HILs) for Commercial/Industrial "D"

(a) Where results are derived from the summation of selected analytes, LOR can not be determined.
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Table 1
Soil Analytical Results

Starch Dryer Area Environmental Investigation

Field_ID CBH503 act RPD CBH503 CBH504 CBH505 CBH506 CBH507 CBH508 Ss1 SS2 Ss4
Sample_Depth_Range 0.15-0.25 0.85-0.95 0.2-0.25 0.1-0.15 0.3-0.4 0.15-0.25 0.15-0.25 0.0-0.0.5 0.0-0.01 0.0-0.05
led_Date 21/09/2015 21/09/2015 % 21/09/2015 22/09/2015 22/09/2015 22/09/2015 22/09/2015 22/09/2015 22/09/2015 | 22/09/2015 | 22/09/2015
Matrix_Type SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Duplicate of RPD Between
Comments Normal CBH503/0.15- | CBH503/0.15-0.25 Normal Normal Normal Normal Normal Normal Normal Normal Normal
0.25 and QC1
HSL-D HSL-D. NEPM 2013 NEPM 2013
Commercial / Commertflal/ Commercial/Industrial D | Commercial/Industrial D Soil | NEPM 2B M'ana'gemen't NEPM 2013 HILs
\ndustrial Industrial e —— " Intrusion, Sand | Limits (Commercial/industrial - Commercial/
: Intrusive il L s Vs for Vapour Intrusion, San coarse) (5) ) l !
Direct Contact . Intrusion, Clay (3) (4) industrial D Soil (6)
@ Maintenance
Worker (2)
Method_Type ChemName Ulits I£R 0to <1m 0to <1m
1,1,1,2-tetrachloroethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,1,1-trichloroethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,1,2,2-tetrachloroethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,1,2-trichloroethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,1-dichloroethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,1-dichloroethene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,2,3-trichloropropane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,2-dibromoethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,2-dichlorobenzene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,2-dichloroethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,2-dichloropropane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,3-dichlorobenzene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,3-dichloropropane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
1,4-dichlorobenzene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Bromodichloromethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Bromoform mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
voC Bromomethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Carbon tetrachloride mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Chlorobenzene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Chlorodibromomethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Chloroform mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Chloromethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
cis-1,2-dichloroethene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
cis-1,3-dichloropropene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Dibromomethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Dichloromethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
lodomethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Trichloroethene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Tetrachloroethene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
trans-1,2-dichloroethene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
trans-1,3-dichloropropene mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Trichlorofluoromethane mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Vinyl chloride mg/kg 0.5 NE NE NE NE NE NE <0.5 <0.5 NA - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
Asbestos Presence/Absence ND 0.01% w/w NA NA NA NA NE NA - - NA - - - - - - ND ND ND
Inorganic Moisture Content (dried @ 103°C) % 0.1 NE NE NE NE NE NE 23 23 0 21 3.7 10 17 18 26 - 16 24
pH (agueous extract) pH_Units 0.1 NE NE NE NE NE NE - - NA - - - - - - - - -
Notes Result highlighted cells indicate result exceeds adopted criteria

ID = identification

BH = bore hole, QC = quality control
mbgs = metres below ground surface

LOR = limit of reporting

NE = not established

NA = not applicable

ND = non detect

= analytes not requested for analysis

(a) Where results are derived from the summation of selected analytes, LOR can not be determined.
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Adopted Guidelines
Adopted Guidelines

1. CRC CARE (2011) Soil — Vapour intrusion, HSLs for Direct Contact

2. CRC CARE (2011) Soil — Vapour intrusion, HSLs for Intrusive Maintenance Workers
3. NEPM (2013) National Environment Protection (Assessment of Site Contamination) Measure (NEPM) — Health Screening Levels (HSLs) for Commercial/Industrial "D" for clay 0 to <1m

4. NEPM (2013) National Environment Protection (Assessment of Site Contamination) Measure (NEPM) — Health Investigation Levels (HILs) for Commercial/Industrial "D" for sand 0 to <1m
5. NEPM (2013) National Environment Protection (Assessment of Site Contamination) Measure (NEPM) — Management limits ( Commercial/Industrial)
6. NEPM (2013) National Environment Protection (Assessment of Site Contamination) Measure (NEPM) — Health Investigation Levels (HILs) for Commercial/Industrial "D"

Page 2 of 2




Table 2

Quality Control Analytical Results

Starch Dryer Area Environmental Investigation

Lab Report Number 473434 473434 473434
Field ID TRIP SPIKE| TRIP BLANK| RINSATE
Sampled Date 22/09/2015 | 22/09/2015 | 22/09/2015
Matrix Water Water Water
Method Type ChemName Units LOR
Benzene ug/l 1 - <1 <1
Ethylbenzene ug/l 1 - <1 <1
Toluene ug/l 1 - <1 <1
BTEX Xylene (m & p) ug/l 2 - <2 <2
Xylene (0) ug/l 1 - <1 <1
Xylene Total pg/l 3 - <3 <3
Benzene % 1 101 - -
Ethylbenzene % 1 95 - -
Toluene % 1 99 - -
BTEX Xylene (m & p) % 2 91 - -
Xylene (0) % 1 94 - -
Xylene Total % 3 92 - -
C6 - C9 ug/l 20 - <20 <20
C10-C14 pg/l 50 - - <50
TPH (NEPM 1999) C15-C28 ug/l 100 - - <100
C29 - C36 pg/l 100 - - <100
C10 - C36 (Sum of total) ug/l 100 - - <100
Naphthalene pg/l 20 - <20 <20
F2-NAPHTHALENE mg/l 0.05 - - <0.05
C6-C10 less BTEX (F1) mg/l 0.02 - <0.02 <0.02
TRH (NEPM 2013) C6 - C10 mg/l 0.02 - <0.02 <0.02
C10-C16 mg/l 0.05 - - <0.05
C16-C34 mg/l 0.1 - - 0.1
C34-C40 mg/| 0.1 - - <0.1
Arsenic (Filtered) mg/| 0.001 - - <0.001
Cadmium (Filtered) mg/| 0.0001 - - <0.0001
Chromium (Filtered) mg/| 0.001 - - <0.001
Copper (Filtered) mg/| 0.001 - - <0.001
Heavy Metal Lead (Filtered) mg/l 0.001 ; : <0.001
Mercury (Filtered) mg/| 0.0001 - - <0.0001
Nickel (Filtered) mg/| 0.001 - - <0.001
Zinc (Filtered) mg/| 0.005 - - <0.005
Acenaphthene pg/l 1 - - <1
Acenaphthylene pg/l 1 - - <1
Anthracene pg/l 1 - - <1
Benzo(a)anthracene pg/l 1 - - <1
Benzo(a)pyrene pg/l 1 - - <1
Benzo(g,h,i)perylene pg/l 1 - - <1
Benzo(k)fluoranthene pg/l 1 - - <1
Chrysene pg/l 1 - - <1
PAH Benzo[b+jlfluoranthene mg/l 0.001 - - <0.001
Dibenz(a,h)anthracene pg/l 1 - - <1
Fluoranthene pg/l 1 - - <1
Fluorene pg/l 1 - - <1
Indeno(1,2,3-c,d)pyrene pg/l 1 - - <1
Naphthalene pg/l 1 - - <1
Phenanthrene pg/l 1 - - <1
Pyrene pg/l 1 - - <1
Total PAHs pg/l 1 - - <1
Notes

ID = identification

LOR = limit of reporting

"-" = analytes not requested for analysis

ENAUWOIL04242AA-X02a.xIsm
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Appendix A - Important Information about your
Coffey Environments Report



Important information about your Coffey

Environmental Report

1. Introduction
This report has been prepared by Coffey for you, as
Coffey’s client, in accordance with our agreed purpose,
scope, schedule and budget.
The report has been prepared using accepted
procedures and practices of the consulting profession at
the time it was prepared, and the opinions,
recommendations and conclusions set out in the report
are made in accordance with generally accepted
principles and practices of that profession.
The report is based on information gained from
environmental conditions (including assessment of
some or all of soil, groundwater, vapour and surface
water) and supplemented by reported data of the local
area and professional experience. Assessment has
been scoped with consideration to industry standards,
regulations, guidelines and your specific requirements,
including budget and timing. The characterisation of site
conditions is an interpretation of information collected
during assessment, in accordance with industry
practice,
This interpretation is not a complete description of all
material on or in the vicinity of the site, due to the
inherent variation in spatial and temporal patterns of
contaminant presence and impact in the natural
environment. Coffey may have also relied on data and
other information provided by you and other qualified
individuals in preparing this report. Coffey has not
verified the accuracy or completeness of such data or
information except as otherwise stated in the report. For
these reasons the report must be regarded as
interpretative, in accordance with industry standards
and practice, rather than being a definitive record.
2. Your report has been written for a specific
purpose
Your report has been developed for a specific purpose
as agreed by us and applies only to the site or area
investigated. Unless otherwise stated in the report, this
report cannot be applied to an adjacent site or area, nor
can it be used when the nature of the specific purpose
changes from that which we agreed.
For each purpose, a tailored approach to the
assessment of potential soil and groundwater
contamination is required. In most cases, a key
objective is to identify, and if possible quantify, risks that
both recognised and potential contamination posed in
the context of the agreed purpose. Such risks may be
financial (for example, clean up costs or constraints on
site use) and/or physical (for example, potential health
risks to users of the site or the general public).
3. Limitations of the Report
The work was conducted, and the report has been

prepared, in response to an agreed purpose and scope,
within time and budgetary constraints, and in reliance on
certain data and information made available to Coffey.
The analyses, evaluations, opinions and conclusions
presented in this report are based on that purpose and
scope, requirements, data or information, and they could
change if such requirements or data are inaccurate or
incomplete.

This report is valid as of the date of preparation. The
condition of the site (including subsurface conditions) and
extent or nature of contamination or other environmental
hazards can change over time, as a result of either
natural processes or human influence. Coffey should be
kept appraised of any such events and should be
consulted for further investigations if any changes are
noted, particularly during construction activities where
excavations often reveal subsurface conditions.

In addition, advancements in professional practice
regarding contaminated land and changes in applicable
statues and/or guidelines may affect the validity of this
report. Consequently, the currency of conclusions and
recommendations in this report should be verified if you
propose to use this report more than 6 months after its
date of issue.

The report does not include the evaluation or
assessment of potential geotechnical engineering
constraints of the site.

4. Interpretation of factual data

Environmental site assessments identify actual
conditions only at those points where samples are taken
and on the date collected. Data derived from indirect field
measurements, and sometimes other reports on the site,
are interpreted by geologists, engineers or scientists to
provide an opinion about overall site conditions, their
likely impact with respect to the report purpose and
recommended actions.

Variations in soil and groundwater conditions may occur
between test or sample locations and actual conditions
may differ from those inferred to exist. No environmental
assessment program, no matter how comprehensive,
can reveal all subsurface details and anomalies.
Similarly, no professional, no matter how well qualified,
can reveal what is hidden by earth, rock or changed
through time.

The actual interface between different materials may be
far more gradual or abrupt than assumed based on the
facts obtained. Nothing can be done to change the actual
site conditions which exist, but steps can be taken to
reduce the impact of unexpected conditions.

For this reason, parties involved with land acquisition,
management and/or redevelopment should retain the
services of a suitably qualified and experienced
environmental consultant through the development and



use of the site to identify variances, conduct additional
tests if required, and recommend solutions to
unexpected conditions or other unrecognised features
encountered on site. Coffey would be pleased to assist
with any investigation or advice in such circumstances.
5. Recommendations in this report

This report assumes, in accordance with industry
practice, that the site conditions recognised through
discrete sampling are representative of actual
conditions throughout the investigation area.
Recommendations are based on the resulting
interpretation.

Should further data be obtained that differs from the
data on which the report recommendations are based
(such as through excavation or other additional
assessment), then the recommendations would need to
be reviewed and may need to be revised.

6. Report for benefit of client

Unless otherwise agreed between us, the report has
been prepared for your benefit and no other party.
Other parties should not rely upon the report or the
accuracy or completeness of any recommendation and
should make their own enquiries and obtain
independent advice in relation to such matters.

Coffey assumes no responsibility and will not be liable
to any other person or organisation for, or in relation to,
any matter dealt with or conclusions expressed in the
report, or for any loss or damage suffered by any other
person or organisation arising from matters dealt with or
conclusions expressed in the report.

To avoid misuse of the information presented in your
report, we recommend that Coffey be consulted before
the report is provided to another party who may not be
familiar with the background and the purpose of the
report. In particular, an environmental disclosure report
for a property vendor may not be suitable for satisfying
the needs of that property’s purchaser. This report
should not be applied for any purpose other than that
stated in the report.

7. Interpretation by other professionals

Costly problems can occur when other professionals
develop their plans based on misinterpretations of a
report. To help avoid misinterpretations, a suitably
qualified and experienced environmental consultant
should be retained to explain the implications of the
report to other professionals referring to the report and
then review plans and specifications produced to see
how other professionals have incorporated the report
findings.

Given Coffey prepared the report and has familiarity with
the site, Coffey is well placed to provide such assistance.
If another party is engaged to interpret the
recommendations of the report, there is a risk that the
contents of the report may be misinterpreted and Coffey
disowns any responsibility for such misinterpretation.

8. Data should not be separated from the report
The report as a whole presents the findings of the site
assessment and the report should not be copied in part
or altered in any way. Logs, figures, laboratory data,
drawings, etc. are customarily included in our reports and
are developed by scientists or engineers based on their
interpretation of field logs, field testing and laboratory
evaluation of samples. This information should not under
any circumstances be redrawn for inclusion in other
documents or separated from the report in any way.

This report should be reproduced in full. No responsibility
is accepted for use of any part of this report in any other
context or for any other purpose or by third parties.

9. Responsibility

Environmental reporting relies on interpretation of factual
information using professional judgement and opinion
and has a level of uncertainty attached to it, which is
much less exact than other design disciplines. This has
often resulted in claims being lodged against consultants,
which are unfounded. As noted earlier, the
recommendations and findings set out in this report
should only be regarded as interpretive and should not
be taken as accurate and complete information about all
environmental media at all depths and locations across
the site.
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Photograph 1: Northern part of workshop (drums stored in north-eastern corner) (21 September 2015).

Photograph 2: Forklift maintenance area with waste oil IBCs (21 September 2015).




Photograph 3: Forklift maintenance area with drums IBCs (21 September 2015).

Photograph 4: Cardboard processing area (21 September 2015).




Photograph 5: Centrifuge maintenance area (21 September 2015).

Photograph 6: Possible mechanics pit (21 September 2015).




Photograph 7: Drum store in the north-western corner of the site (21 September 2015).

Photograph 8: Looking at the former workshop area (north western part of workshop building) (21
September 2015).




Photograph 9: Looking at the possible asbestos D6 roofing of the current building (21 September
2015).

Photograph 10: Looking at the equipment bath on the southern end of the Electrician Workshop area
(21 September 2015).




Appendix C - Copy of information from Coffey 2003
report



Copy of Figure 2 from Coffey Geosciences (2003)

————— Approximate boundary of proposed starch dryer




TABLE 3:

SUMMARY OF LABORATORY RESULTS FOR SOIL SAMPLES
Heavy Metals, TPH, BTEX, PAH, OCP, PCB, VHC and Asbestos
(All results in mg/kg)

Sample ID CTP1 CTP2 CTP2 CTP3 CTP4 CTP6 CBH3 CBH3 SS1 SS2 SS3 S84 SS6 SS7
Material Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Date of Sampling 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003 | 19-May-2003
Depth (m) 0.0-0.1 0.0-0.1 0.2-0.3 0.0-0.1 0.0-0.1 0.0-0.1 0.5-0.95 2.5-2.95 0.0-0.05 0.0-0.05 0.0-0.05 0.0-0.05 0.0-0.05 0.0-0.05
THRESHOLD

CONCENTRATION
HEAVY METALS
Arsenic 500 ' 10 10 1 - 4 8 - - 9 7 6 28 9 5
Cadmium 100 ' <1 <1 <1 - <1 <1 - - <1 <1 2 2 <1 <1
Chromium 600,000 ' 24 26 6 - 18 135 - - 86 86 30 2270 28 18
Chromium (VI) 500 - - - - - - - - - - - <1 - -
Copper 5000 ' 36 203 21 - 18 17 - - 91 56 43 1710 83 119
Lead 600 ' 22 109 22 - 37 269 18 16 89 59 137 850 109 31
Mercury 75" <0.1 <0.1 <0.1 - <0.1 <0.1 - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nickel 3000 23 20 5 - 3 4 - - 51 52 12 1680 20 7
Zinc 35000 92 437 61 - 60 936 - - 476 184 1770 <1 482 143
TOTAL PETROLEUM HYDROCARBONS
C6 - C9 Fraction 652 <2 <2 <2 < - < < < < < . 4 <
C10 - C14 Fraction <50 <50 <50 <500 - <50 <50 <50 <50 <50 - <50 <1000
C15 - C28 Fraction <100 861 152 10000 - <100 <100 <100 <100 133 - 169 24300
C29 - C36 Fraction <100 830 161 2220 - 121 <100 <100 156 384 - <100 20100
Total C10-C36 1000 2 ND 1691 313 12220 - 121 ND ND 156 517 - 169 44400
BTEX
Benzene 1°? <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2
Toluene 130 2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2
Chlorobenzene <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2
Ethylbenzene 50 ° <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - 0.2 <0.2
meta- & para-Xylene <02 <0.2 <02 <0.2 - <0.2 <02 <0.2 <02 <0.2 - 09 <0.2
ortho-Xylene <02 <0.2 <02 <0.2 - <0.2 <02 <0.2 <02 <0.2 - 09 <0.2
Total Xylene 252 ND ND ND ND - ND ND ND ND ND - 1.8 ND

POLYCYCLIC AROMATIC HYDROCARBONS

Benzo(a)pyrene 5' <05 <0.5 <05 <0.5 <05 <0.5 - - <05 <0.5 - <0.5 <0.5

Total PAHs 100 ND ND ND ND ND ND - - ND ND - ND ND

ORGANOCHLORINE PESTICIDES

Dieldrin 50 " <0.05 - - - - - - - <0.05 - - - <0.05
Other OCP ND - - - - - - - ND - - - ND
TOTAL PCB <0.1 - - - - - - - <0.1 - - - <05
VHC - ND - - - - - - - - - - R
ASBESTOS - - - - - - - - - - ND ND -
NOTES:

Bold Concentration exceeds the respective threshold concentration

' Based on NSW EPA (1998), Guidelines for the NSW Site Auditor Scheme (Commercial/Industrial)
' Aldrin + Dieldrin
2 Based on NSW EPA (1994), Guidelines for Assessing Service Station Sites
"° Not Detected
“ Not Analysed
See original laboratory reports for detection limits
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DEFIMITION:

In engineering terms soil includes every fpe of uncemented ar
partially cemented inorganic or organic material found in the ground.
In practice, if the material can be remoulded or disintegrated by hand
in ils field condition ar in water it is described as a soil.

Cther materials are described using rock description terms,

CLASSIFICATION SYMBOL & 50IL MAME

Soils are described in accordance with the Unified Soil Classification
(UCS}) as shawn in the table on Sheet 2.

PARTICLE SIZE DESCRIPTIVE TERMS

DEMSITY OF GRANULAR 301L8

TERM DENSITY INDEX (%)
Very loose Less than 15
Loose 165-35
Medium Dense 35-65
Dense 65— B85
Veary Danse Greater than 85

MNAME SUBDIVISION SIZE MIMOR COMPONENTS
Boulders >200 mm TERM ASSESSMENT GUIDE PROPORTION OF
MINOR COMPONENT IN:
Cobbles 83 mm to 200 mm
Trace of Presence just detectable Coarse grained soils:
Gravel coarse 20 mm o 63 mm by feel ar eye, but soll < BY%
‘ properties little or no
redium & rmm to 20 mm different to general Fine grained soils:
properties of primary <15%
tine 2.36 mm o & mm Componen[‘
Sand coarse G600 pm to 2.36 mm With some | Prasence easly datected | Coarse grained salls:
) ty feel or eye, soil 5-12%
medium 200 pm 1o 600um properties litle different to | Fine grained solls:
) general properties of 15 - 30%
fine 75 pm to 200 pm primary component.
SOIL STRUCTURE
MOISTURE CONDITION STRUGTY
Dry Looks and feels dry. Cohesive and cemented soils are hard, ZONING CEMENTING
friable or powdery. Uncemented granular sois run freely ) )
through hands. Layers  Confinuous across | Weakly Easily broken up by
exposuye or sampls. | cemented  hand in air or waler.
Meist  Soil feels cool and darkenad in colour. Cohesive scils can be . . ‘ ‘
moulded. Granular scils tend to cohere. Lenses  Discontinuaus Moderately  Effort is required fo
layers of lenticular ¢ cemented  break up the soil by
Wet  As for moist but with free water forming on hands when shape. hand in air or water.
handled. . .
Fockets lrregular inclusions
of different
material,
COMSISTENCY OF COHESIVE SOILS
UNDRAINED
TERM STRENGTH FIELD GUIDE GEQLOGICAL DRIGIN
= Sy (kPa) WEATHERED IN PLACE SOILS
Very Soft <12 Afinger can be pushed well into the Extremaly Structure and fabric of parent rock visible.
soil with little effort. weathered material
Soft 12-25 A finger can be pushed into the soil o Residual soif Structure and fabric of parent rock not visible.
about 25mm depth,
TRANSPORTED SOILS
Firm 25-50 The 30il can be indented about 5rmm Aealian sail Deposited by wind,
with the thumb, but not penatrated.
Aluvial soil Deposited by streams and rivers.
Stiff 50-100 The surface of the soil can be ! Y
indented with the thumb, but not Colluvial soil Deposited on slopes {transportad downslope by
pangtrated, gravity).
Very Stiffy 100 - 20C The surface of the soil car: be marked, Fill Man made deposit. Fill may be significantly
but not indented with thumb pressure. mare variable betwaen tested lnoations than
durall i ifs.
Hard >200 The surface of the saif can be marked feurally eeUmng sois
anly with the thumbnail. Lacustrine scil Depasiled by lakes.
Friable - Crumbles or powders when scraped Maring soil Deposiied in ocean basins, bays, baaches and
by thurnbnail. sstlaries.




SOML CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

FIELD IDENTIFICATION PROCEDURES
{Excluding particles larger than 60 mm and basing fractions on estimated mass) usc PRIMARY NAME
= . Wide range in grain size and substantial GW GRAVEL
2 E| Z 5 o g amounts of al inlermediate particls sizes.
L NIEESCRS
& 5 o 5= © %= i Predominantiy one size or a range of sizas GP GRAVEL
@ S o with more intermediate sizes missing.
= | w “‘—:G p
£ zE2g R o
2o | 558802 | Nonplastic fings (for identification GM SILTY GRAVEL
o5 ) =2 g z= S ¢ | procedures see ML balow)
= @ L= D o=
OEElg 62| X EE+ ;
g § ,E % =5|E “g“ gfl T S | Plastic fines {for identification procedures GG CLAYEY GRAVEL ;
m—rs5t e = — see CL below)
Z35 @ E
o . o ‘ |
g EEl E Wide range in grain sizes and substantial SW SAND ;
FzRl oY =] LS| =YL o o - | amounts of all intermediate sizes missing :
. D w L2 a0 = 2w i
L2 gl= e I T e — S W e —— '
SR o Sc|AdZds s ‘ . } !
oE - =8 O Predominantly one size or a range of sizes SP SAND ;
= R = ‘ﬁ:) with somes intermediate sizes missing.
- c = =
2 = | LS
2 |2|P55| @2 | Nonpiastic fines (for identification M SILTY SAND
Z B2 A 25 g | precedures see ML below).
P C5|=-C8E&
2| =235|5ezks
= =B = Plastic fines (for identification procedures sC CLAYEY SAND
g see CL below).
a3
“r
- | IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.
= o
E = DRY STRENGTH| DILATANCY TOUGHNESS
(w3
@ E % =@ | NonefoLow Quick 1o slow None ML SILT
T EE Iav— .
S 2| 3| s 2 Madiumto High | Mone Medium CL CLAY
oZi5|l<|2T8L
[T w
% fE= Low tormedium | Slow 1o very slow | Low oL ORGANIC SILT
©
c gs
B EL
w S = ¥ B Lowtomedium | Slow to very slow | Low to medium MH SAT
cEE| |ZEe—r
o * = ©
= < == f . i
E = 25 High None High CH cLay |
@ S-g
2 9 Medium to high | Nona Low to medium OH CRGANIC CLAY l
HIGHLY ORGANIC Readily identified by colour, odour, spangy feel and Pt PEAT
S0ILS frequently by fibrous texture, §
o Low plasticily - Liquid Limit W_less than 35%. * Medium plasticity - W, between 35% and 50%,
COMMON DEFECTS IM S0IL
TERM DEFINETION DEAGRAM TERM DEFINITION
PARTING | A surface or crack across which the SOFTENED| A zone in clayey soil, usually adjacent
scil has litlle or no tensie strength. ZONE lo a defect in which the soil has a |
Parallel or sub parallel to layering htgher moisture content than elsewhers, g
(eg bedding). May be cpen or closed. :
I
JOINT A susface or crack acrass which the soll TUBE Tubular cavity. May cceur singly or as one of |
has litlle or na tensile sirength but which is| =2 a large number of separate or inter-connected -
not parailel or sub parallel to layering. May| fubas. Walls oftan coated with clay or .
be open or closed. The term fissure’ may strengthened by denser packing of grains.
be used for irregular ioirts <0.2m in length. May contain organic matier
o SHEARED | Zone in clayey soif with roughly TUBE Roughly cylindrical elongaled body of soil
~ | ZONE paratlei near planar, curved or undulating L CAST diffgrent from the soil mass in which it
& boundaries containing closely spaced, occurs. In some cases the soil which
o smooth or slickensided, curved intersecting makes up the tube cast is cemented.
ES joints which divide the mass inlo lenticular
2 or wedge shaped blocks,
[
&t SHEARED | A near planar curved or undulating, INFILLED | Sheet or wall like body of sofl substance
5 | SURFACE | smocth, polished or slickensided surface SEAM or mass with roughly planar o irreguiar
I in clayey soil. The polished or slickensided nar paraller.boundaﬂes wrallch cuts B
E sdrface indicates that movement {in many A through‘ 3 s0il mass. Formed by infilling of
=z cases very litle) has occurred alorg the defect open joints.
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The descriptive terms used by Coffey are given below. They are broadly consistent with Australian Standard AS1726-1393

DEFIRITEONS: Rock substance, defect and mass are defined as follows:

Rock Subsiance In engineering terms rock substance is any naturally occurring aggragate of minsrals and organic material which cannot ba
disintegrated or remoulded by hand in air or water. Other material is described using soil descriptive terms. Effectively

homogonous material, may be isoiropic or anisctropic.

Defect Discontinuity or break i the continuity of a substance or substances.
Mass Any body of material which is not effectively homaogeneous. It can consist of two or more substances without defects, or one or

more substances with one or more defects,

SUBSTANCE DESCRIPTIVE TERMS:

ROCK NAME Simple rock names are used rather than precise
geclogical classification,

PARTICLE SIZE Grain size terms for sandstone are:
Coarge grained  Mainly 0.5mm to ?mm
Medium grained Mainly 0.2mm to 0.6mm

Fine grained Mainly 0.06mm {just visible) to 0.2mm
FABRIC Terms for layering or penetrative fabric (eq. bedding,
Cleavage etc.) are:
Masslve No layeting or penetrative fabric.
Indistinet Layering or fabric just wvisible. Little effect on properties.
Distinct Layering or fabric is easily visible. Rock breaks more

easily parallel {o layering or fabric.

CLASSIFICATION OF WEATHERING PRODUCTS

Term  Abbreviation Definition
Residual RS Soil derived from the weathering of rock; the
Soil mass structure and substance fabric are no

longer evident; there is a large change in
volume but the soft has not been significantly

fransparted.
Extremely Xw Material is weathered to such an extent that it
Weatherad has soii properties, ie, it either disintegrates or
Material can be remoutded in water, Original rock fabric
still visible.
Highly HW Rock strength is changed by weathering. The
Weathered whole of the rock substance is discolourad,
Rack usually by iron staining or bieaching to the

axtant that the calour of the original rack is not
recognisable. Some minerals are decomposad
ta clay minerals. Porosily may be increased by
leaching or may be decreased due to the
deposiiion of minerals in pores.

Moderately MW The whale of the rock substance is discoloured,

Weathered usually by iron staining or bleaching, to the

Rlock extent that the colour of the fresh rock is no
longer recognisable,

Slightly SW Rock substance affected by weathering to the

Weathered extent that partial staining or partial

Hock discolouration of the rock substance {usually by

limonite) has taken place. The colour and
texture of the fresh rock is recognisable;
strength properties are essentially those of the
frash rock substance.

Fresh Rock FR Rock substance unaffected by weathering.

Wotes on Weathering:

1. AS1726 suggests the term "Distinclly Weathered" (DW) to cover the range of
substance weathering conditions between XW and SW. For projecis where itis
not practical to defineate between HIY and MW or it is judged that thera is no
anvantage in making such a distinction, OW may be used with the dafinition
given in AS1726.

2. Where physical and chemical changes were caused by hot gasses and liquids
associated with igneous rocks, the term “altered” may be subsiituted for
“waathering” to give the abbreviations XA, HA, MA, SA and DA.

ROCK SUBSTAMCE STRENGTH TERMS

Term Abbrev- Point Load Field Guide
jation Index, [s50
(MPa)

Very Low VL Lass than 0.1 Material crumbles under firm
blows with sharp end of pick;
can be peeled with a knifs;
pieces up to 30mm thick can
be broken by finger
pressure.

Low L 011003 Easily scored with a knife;
indsntations 1mm to 3mm
show with firm biows of a
pick point; has a dull scund
under hammer. Pieces of
core 150mm long by 50mm
diameter may be broken by
hand. Sharp edges of core
may be friable and break
during handling.

Medium M 031010 Aeadily scored with a knife; a
plece aof core 150mm fong by
50mm dia