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8.2.1 Relevant Legislation

8.2.2 Scope of the Assessment

The primary NSW legislation relating to
cultural heritage is the National Parks and
Wildlife Act (NP&W 1974, as amended). All
known Aboriginal sites are recorded on the
Aboriginal Heritage Information Management
System (AHIMS) database which is managed
by the Department of Environment Climate
Change & Water (DECCW) and the Director
General of that Department oversees the
care, protection and appropriate management
of these sites in accordance with the NP&W
Act 1974.

This
Aboriginal
Heritage
Assessment
considers the potential for Aboriginal
archaeological sites to occur, the location of
any registered sites in the study area and the
implication for the proposed life extension
project at the Bass Point Quarry.

Section 90 of the NP&W Act 1974 stipulates
that it is a prosecutable offence if a person
does not obtain the consent of the DirectorGeneral before disturbing an Aboriginal site,
place or object, and Section 87 of the Act
allows the permit holder to conduct
investigations of areas considered to be
potential sites for the purpose of research,
and also for conservation work associated
with known sites. A more detailed overview of
the legislation is noted within the Appendices
to the Aboriginal Archaeology & European
Heritage Assessment (See Attachment 8).

In order to identify items of heritage
significance that are in close proximity to the
proposed project works, the Aboriginal
Heritage Assessment includes:
Initiation of the Department of
Environment, Climate Change and
Water (DECCW) Interim Community
Consultation
Requirements
for
Applicants (ICCR 2004) and liaison
and partnership with ILALC.
An
analysis
of
the
previous
archaeological surveys, assessments
and research.
An investigation of regional and local
environmental information to ascertain
the
probability
of
Aboriginal
archaeological sites occurring, the
type and likelihood of disturbances
that may affect the integrity of the site.
A review of statutory documents with
regard to Aboriginal cultural heritage,
including consulting the DECCW
Aboriginal
Heritage
Information
Management
System
(AHIMS)
database for known Aboriginal sites
Recording of any new cultural
heritage sites located in line with
DECCW requirements.
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8.2.3 Aboriginal Community Consultation

8.2.4 Condition of the Study Area

The Department of Environment & Climate
Change
(Now
the
Department
of
Environment, Climate Change and Water
(DECCW)) issued their Interim Community
Consultation Guidelines for Applicants
(ICCG) in 2004 to replace all previous
consultation guidelines that related to Part 6
of the NP&W Act 1974.

The report noted that the study area has
been subject to extreme disturbances.
Quarrying operations have occurred in the
area almost continuously since the 1850s
resulting in a landform that most likely bears
little resemblance to the original landscape.
Prior to the quarry development, the area
would have provided plentiful resources for
gathering food and cultural items.

The requirements of the Department of
Environment Climate Change and Water
(DECCW) Interim Community Consultation
Guidelines were adhered to with a
representative of Illawarra Local Aboriginal
Land Council participating in the survey. The
process involved was:
An advertisement was placed in the
Lake Times Newspaper (27 August
2009).
Letters in accordance with the Interim
Community
Consultation
Requirements for Applicants were
mailed (24 August 2009). No
community stakeholders responded.
Subsequently,
Illawarra
Local
Aboriginal Land Council (ILALC) was
contacted and a representative,
Neville Maher participated in the site
survey on Wednesday 7TH October
2009.
Following completion of the Draft
Aboriginal Archaeology & European
Heritage Assessment report, a copy
was sent to ILALC for comment. The
comments made on that report were
integrated into the final Aboriginal
Archaeology & European Heritage
Assessment
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8.2.5 Aboriginal Heritage Information
Management System (AHIMS)
A search was undertaken of the DECC
Aboriginal Heritage Information Management
System (AHIMS) for the subject land and
surrounding areas. A map showing location of
the sites can be found at Figure 15.
The AHIMS result reflects the evidence from
the archaeological surveys and reports that
the most common site type was midden. The
term midden in Australia is used to describe
an accumulation of shellfish from ocean front,
lakes and estuaries by Aboriginal peoples
who gathered the live shellfish as a food
source and then discarded the shell.
The other location recorded was described as
being an µenclosed shelter with artefacts¶. A
comprehensive list of site types is provided in
The Aboriginal & European Heritage
Assessment included as Attachment 8.
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Figure 15:

Location of sites registered under the AHIMS system
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8.2.6 Predictive Modelling

Methodology

A predictive model is created to form an
educated estimate of the potential for an
archaeological site to occur. It involves
reviewing existing literature and consulting
site databases to determine basic patterns of
site distribution and correlating this
distribution with the associated environment.

The study area consisted of a band of varying
widths (to approximately 200 metres) around
the perimeter of the quarry. An initial analysis
was made using aerial maps to identify areas
of potential with a previously recorded site
(52-5-0144) on the eastern boundary noted
for inspection.

The archaeological evidence supports the
premise that the area provided a particularly
diverse and abundant environment for
exploitation by Aboriginal peoples. The
location of numerous midden sites on Bass
Point alone indicates an area that was used
intensively over a long period of time.

In the majority of the study area the land
surface was found to have been altered by
past quarrying practices (as the area has
been quarried since the 1850s it is
considered that very little of the original
landform units remain, having been impacted
upon either through past quarrying).

8.2.7 Field Survey

A vehicle was used to drive around the study
area. At regular points and in areas that were
considered to have potential the area was
surveyed on foot.

The archaeological pedestrian survey of the
Bass Point study area was conducted on 7
October 2009 in good weather with clear
skies and good visibility. The team members
were:
Neville Maher (representative of
ILALC); and
Laraine Nelson, (Archaeologist, RPS
HSO).
As the quarry was in operation at the
time of survey to facilitate access to
all required areas Hanson assisted by
providing a staff member, Chris
2¶'RQQHOODQGDYHKLFOH
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Field Survey Results
No Aboriginal cultural heritage sites were
located within the study area.
Outside the study area one midden was
recorded with DECCW Site Card for
lodgement.
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8.2.8 Archaeological Potential

Archaeological Significance

In terms of Aboriginal cultural heritage it is
considered that overall the area has nil to low
potential to contain archeologically significant
material. The degree of disturbance caused
by quarrying operations over the past one
hundred and sixty years, both on large and
small scales has significantly altered the
landscape. In considering the proximity to the
significant Bass Point midden sites it is
considered that only the area near Killalea
Lagoon and north of the haul road would
have presented as a favoured environment
prior to European settlement. The southern
shorelines are exposed to the environment
with high cliffs and limited access to the rock
platforms below.

The archaeological significance given to a
site or area in the absence of identified sites
is based on several criteria. The criterion
includes:

8.2.9 Significance Assessment
Cultural Significance
An assessment of cultural significance
incorporates a range of values which may
vary for different individual groups and may
relate to both the natural and cultural
characteristics of places or sites. Aboriginal
cultural significance can only be determined
by the Aboriginal community using their own
knowledge of the sites and their own value
system.
As the cultural significance is a criterion that
only Aboriginal people can assess, comments
were sought from the Aboriginal Community
stakeholders.
The Illawarra Local Aboriginal Land Council
(who assisted in the fieldwork) have reviewed
the report and commented that
µ7KHUH ZHUH QR $ERULJLQDO VLWHV
or middens found within the
study area, all areas had been
well disturbed from previous
PLQLQJDFWLYLW\¶

Rarity in a local and regional context
Representativeness in a local and
regional context
Integrity in a local and regional context
Connectedness in a local and regional
context
Complexity in a local and regional
context
Ability
to
contribute
to
the
archaeological understanding of the
cultural sequence in a local and
regional context
Given the extensive disturbance of the
subject land, the overall archaeological
significance of the subject area is therefore
assessed to be nil to low.

8.2.10 Impact Assessment
It is considered that in terms of Aboriginal
cultural heritage the proposed activity in the
eastern and southern sectors will not impact
upon any Aboriginal cultural heritage sites.
There is a low possibility that sites may occur
in the northern and western sectors. Whilst
the area was suitable for Aboriginal
occupation in the past subsequent land
management practices would have severely
impacted on these sites and any integrity of
potentially remaining archaeological material.

8.2.11 Recommendations
The
report
makes
recommendations.

a

number

of

Aboriginal Community Consultation

No concerns were raised by the Illawarra
Local Aboriginal Land Council.
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Liaison established with the registered
Aboriginal stakeholders and other
interested parties as per the DECCW
Interim
Community
Consultation
Guidelines for Applicants (2004)
during this project should be
maintained as necessary.
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Aboriginal Archaeology Management
If it is suspected Aboriginal cultural
heritage
material
has
been
encountered, work should cease
immediately. The Department of
Environment, Climate Change and
Water (DECCW) and the Illawarra
Local Aboriginal Land Council should
be notified. Works should only
recommence when an appropriate
and approved management strategy
has been agreed to by all of the
relevant stakeholders.
In the event that skeletal remains are
uncovered whilst operations are
underway, work is to stop in the
vicinity immediately and the NSW
&RURQHU¶s Office and NSW Police
contacted. If skeletal remains are
deemed to be of Aboriginal origin, a
representative of the local Aboriginal
Community (ILALC) and the DECCW
are to be contacted.

8.3

European Heritage

RPS was commissioned to undertake an
European
Heritage
(and
Aboriginal
Archaeology)
Impact
Assessment,
at
Attachment 8.

In 1880 Chambers & Co., a group of
Melbourne
businessmen,
under
arrangement with George Lawrence
Fuller
who
owned
the
area,
commenced quarrying basalt for
shipment to Melbourne. A substantial
jetty was constructed with crushing
engines and loading bins at Fullers
Bay. A second small quarry was also
operating at the same time by a Mr.
Larsen.
In 1885 following the failure of the
Melbourne
venture
Fuller
recommenced production from the
quarry. This was a considerable
success with the quarry soon
employing 40 men and producing
2,000 tons of blue metal per month
with the jetty extended and a purpose
built ship, the S.S. Dunmore, built to
carry the output to Sydney. Records
also reveal that ZRUNPHQ¶V FRWWDJHV
were built to house the quarry staff.
In 1914 Fuller sold the business and it
continued in operation with a new
quarry further to the west established
in 1920. The quarry was abandoned
around the 1930s with the facilities
including the jetty falling into disrepair.
In 1958 the last remaining sections of
the jetty were demolished.

8.3.1 Site History
The site has an extensive history of use for
quarrying activities:
As early as 1850 Bass Point basalt
was quarried for local buildings.
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Following World War II the area was
acquired by ICI with the area later
leased to a subsidiary of Pioneer
Concrete, South Coast Basalt. The
quarry was reopened and a new jetty
constructed immediately east of the
earlier structure.
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8.3.2 Scope of the Assessment
The scope of assessment was in
accordance with the guidelines
detailed in the NSW Heritage Manual
(1996) and the Burra Charter.
An investigation of regional and local
European
and
environmental
information to ascertain the probability
of archaeological sites occurring, the
types of sites likely to occur and the
likelihood of disturbances that may
affect the integrity of such sites.
A review of the Commonwealth
Heritage Register, State Heritage
Register, Shellharbour City Council
Local Environmental Plan (LEP) and
Regional Environmental Plans (REP)
for European heritage items.

8.3.3 Predictive Modelling
The results of database searches (NSW
Heritage Office) and Shellharbour Local
Environment Plan are most relevant to this
study and provide a concept of the types of
sites and activities that could have been
carried out in the subject area.
The economy of this area has been based on
farming and blue metal extraction.

It is the cultural remains of this and
associated activities that are most likely to
occur in the study area. These include:
Remnants of infrastructure associated
with quarrying;
Agricultural yards, implements and
structures
Built colonial structures from the early
years of settlement

8.3.4 Site Survey
The archaeological pedestrian survey of the
Bass Point study area was conducted on 7
October 2009 in good weather with clear
skies and good visibility.
Site Survey Results
Sections of a dry stone wall were noted (see
Figure 16). The wall has been damaged by
the construction of a track and the removal of
stone capping. The northern and southern
extents could not be determined because of
lantana covering the wall. It is estimated that
the large quarry embankment limited the
northern extent and the cliff limited the
southern indicating that the maximum length
of the wall would be approximately 100
metres.

8.3.5 Archaeological Potential
Apart from the stone wall, the remainder of
the study area showed little potential for
European cultural heritage material to remain.
Archaeological potential: nil ± low.
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Figure 16:

Showing the location of the identified stone wall
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8.3.6 Significance Assessment

8.3.7 Conclusion

The dry stones walls within the Shellharbour
DUHD DUH QRW OLVWHG RQ WKDW &RXQFLO¶V /RFDO
Environment Plan 2000 (Schedule 3 Heritage
Items) or Rural Local Environment Plan 2004
(Schedule 4 Heritage Items).

The proposed development, an extension of
quarrying activities will cause a significant if
not total alteration and/or removal of the land
surface over the study area.

Dry stone walls are a common and unique
sight within the Kiama area with 379 walls
recorded (NSW Heritage Office - Rural
Heritage). Dry stone walls are also recorded
and protected within the nearby Killalea State
Recreation Area. The dry stone wall within
the study area is a remnant having been
damaged during track building and most likely
early quarrying to the north while the removal
of stone capping has also lead to a loss of
structural integrity. NSW Heritage criteria has
been used to assess the significance of the
wall.
The Aboriginal & European Heritage
Assessment concludes that the contextual
relationship of the dry stone wall to its original
place and functionality has been disturbed
over many years through quarrying
operations. In addition the wall has been
breached at several locations. The proposed
new quarrying works will further disconnect
the unit from its original surroundings.
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In terms of European cultural heritage if the
quarry extension is to extend south towards
the location of the dry stone wall it will have a
negative impact upon it. In assessing the dry
stone wall against NSW Heritage Branch
criteria it is considered that it has no heritage
significance and can be removed if
necessary.
There are no other known areas of heritage
that will be negatively impacted on.

8.3.8 Recommendations
One European cultural heritage item, a dry
stone wall, was located on-site. Should
quarrying require removal of the wall, or if it is
to be adversely affected by quarrying, the
ZDOO¶V SULRU UHPRYDO LV recommended.
Removal of the dry stone wall would be
preceded by archival-standard photography,
its measurement and recording of its spatial
location.

Environmental Assessment ± Bass Point Quarry Extension

8.4

8.4.2 Nearest Sensitive Receptors

Noise & Blasting Impact

A formal Noise & Blasting Impact
Assessment has been completed by Heggies
Pty Ltd and is included as Attachment 9.

8.4.1 Noise and Vibration Assessment
Procedures
The NSW Department of Environment,
Climate Change and Water (DECCW) has
regulatory responsibility for the control of
QRLVH IURP ³VFKHGXOHG SUHPLVHV´ under the
Protection of the Environment Operations Act
  ,Q LPSOHPHQWLQJ WKH 16: ³Industrial
1RLVH 3ROLF\´ 2000 (INP), the DECCW has
two broad objectives:
1.

Controlling intrusive noise impacts in the
short-term.

2.

Maintaining noise level amenity for
particular land uses over the medium to
long-term.

The Noise and Blasting Impact Assessment
includes an evaluation of:
On-Site Construction Noise Emissions
On-Site Operating Noise Emissions
Sleep Disturbance
Off-Site Road Traffic Noise Emissions
On-Site Blast Emissions
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A number of existing sensitive receptors are
situated in the area surrounding the BPQ.
Furthermore, the surrounding suburb of Shell
Cove is undergoing significant residential
development, with vacant lots approved for
dwelling construction. In order to address
impacts upon the approved vacant lots within
the Shell Cove Development, receptor
locations at the closest points to the BPQ
boundary, Norman Close and Davis Parkway
have been selected.
A large area is currently listed for potential
future
development,
including
the
establishment of residential and commercial
buildings, and a marina.
Due to the
uncertainty associated with the exact nature
of this expanded future development, the
closest point to the Project Site, marked by
the proposed playing fields, will be assumed
as a worst-case assessment location.
Sensitive receptor locations have also been
selected for the Killalea State Park Picnic
Area and Shallows Coastal Reserve Car
Park.
Figure 17 shows the location of the nearest
sensitive receptors (numbered R1 ± R15).
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Figure 17:

Nearest sensitive receptors
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8.4.3 Impact Assessment Summary

Traffic Noise

Operational Noise

7KH 86 (QYLURQPHQW 3URWHFWLRQ $JHQF\¶V
method was used for the prediction of the
LAeq(1 hour) traffic noise levels at the
residences adjacent to the public access
road, Dunmore Road.

From an analysis of background noise
measurements conducted in accordance with
the Industrial Noise Policy, the operational
daytime, evening and night-time intrusive
noise level criteria were established at the
potentially most affected receiver locations.

The traffic noise assessment data indicates
the following:

With 55 BPQ truck movements per
In relation to the operational noise impact
hour
plus the existing traffic, the
assessment conducted for this project,
'(&&:¶V
GD\WLPH WUDIILF QRLVH
compliance with operational LAeq(15minute)
criterion
is
met.
intrusive noise criteria would also result in
compliance with the LAeq(period) amenity
criteria. The controlling noise criterion isWith 59 BPQ truck movements per hour plus the
existing trafficWKH'(&&:¶VQLJKW-time traffic
therefore the intrusive criterion for each
noise criterion is exceeded by 0.7 dBA.
respective period.
The allowable number of hourly BPQ
truck
movements, plus the existing
Review of the data presented, indicates that
WUDIILF
WR FRPSO\ ZLWK WKH '(&&:¶V
the predicted daytime, evening and night-time
night-time traffic noise criterion is 46.
noise levels comply with the intrusive (and
amenity) noise assessment criteria at all
In relation to the quarry haul road, the
nearby receivers, including those in and
existing traffic generation levels will alter as a
adjacent to the proposed urban development
result of the proposed increase in the current
at Shell Cove (Receptors R1 ± R7), assuming
production rate from 1.5 million to either one
the noise management recommendations
of the following productions rates:
described in Section 13 of the Noise &
Blasting Impact Assessment are adopted.
Scenario 1 - A production rate of 2.4
million
tonnes per annum; or
Sleep Disturbance
Scenario 2 - A production rate of 4
million tonnes per annum.
Based on the sleep disturbance criteria, there
is no potential for sleep disturbance at any
Compliance is met for Scenario 1 during the
nearby noise sensitive receiver from the
daytime, evening and night-time periods for
quarry.
the proposed peak hourly truck movements of
48.
It is therefore concluded that, based on the
predicted noise levels, the operation of the
Similarly, for Scenario 2, compliance is met
BPQ would have a negligible noise impact at
during the daytime and evening for the peak
the nearest receivers.
hourly truck movements of 59. However,
during the night-time the peak hourly truck
Notwithstanding the above, in accordance
movements would have to be limited to 55.
with the procedures described in the
Industrial Noise Policy, consultation should
Review of the traffic noise assessments for
be undertaken with the DECCW, as part of
Dunmore Road and the quarry haul road
the assessment process, in relation to the
indicates that the proposed maximum hourly
setting of achievable noise limits for the
truck movements (of 55) would comply with
project.
the respective traffic noise criteria during the
daytime and evening periods but would need
to be restricted to 46 truck movements per
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hour during the night (10.00 pm to 7.00 am)
for compliance.
Blast Emissions
The predicted levels of blast emissions were
determined using the near and far distances
to the quarry boundary. The predicted levels
of Peak Vector Sum (PVS) ground vibration
velocity and peak air blast at the nearest
potentially affected properties to the quarry
blasting were conducted for an MIC of 72 kg.
The following information is derived from the
predicted levels of blast emissions:
The predicted levels of ground
vibration at all nearby residences
comply with the ANZECC general
human comfort criterion (of 5 mm/s)
and consequently with the ANZECC
maximum human comfort criterion as
well as the BS 7385 structural
damage criterion of 15 mm/s (at
4 Hz).
The maximum predicted ground
vibration level of 2.2 mm/s occurs at
Receptor R7.
The predicted levels of peak air blast
at all residences, except at Receptors
R6 and R7, comply with the ANZECC
general human comfort criterion.
The predicted levels of air blast at
Receptors R6 and R7 comply with
ANZECC maximum human comfort
criterion.
The maximum predicted air blast level
of
118 dB
Linear
occurs
at
Receptor R7.
The predicted levels of peak air blast
are clearly well below the US Bureau
of Mines damage limit of 132 dB
Linear (2 Hz cut off) at all receptors.
Notwithstanding
the
above,
it
is
recommended that all blasts are monitored at
the
closest/potentially
most
affected
residence in order to establish compliance
with the nominated criteria and to
progressively update the blast emissions site
laws (ground vibration and air blast) in order
to optimise future blast designs, based on
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actual site conditions. In this way, the site
laws can be used to assist with the blast
designs in order to ensure compliance with
the ANZECC criteria are met at all nearby
residences.
By adopting this approach, in conjunction with
the inevitable future introduction of improved
blasting products, it is anticipated that the
blast emissions criteria can be met without
imposing any significant constraints on the
blast designs throughout the life of the quarry.

8.4.4 Noise Management
Recommendations
The Industrial Noise Policy states that the
project specific criteria derived in accordance
with the policy have been designed to protect
at least 90% of the population living in the
vicinity of industrial noise sources from the
adverse effects of noise for at least 90% of
the time. Provided the criteria in the INP are
achieved, it is unlikely that most people would
consider the resultant noise levels excessive.
In those cases where the INP project specific
assessment criteria are not achieved, it does
not automatically follow that all people
exposed to the noise would find the noise
unacceptable.
In subjective terms,
exceedances of INP project specific
assessment criteria can be generally
described as follows:
Negligible noise level increase
<1 dBA (not noticeable by all people).
Marginal noise level increase 1 dBA to
2 dBA (not noticeable by most
people).
Moderate noise level increase 3 dBA
to 5 dBA (not noticeable by some
people but may be noticeable by
others).
Appreciable noise level increase
>5 dBA (noticeable by most people).
In view of the foregoing, Table 8 presents the
methodology for assessing noise levels which
may exceed the INP project specific noise
assessment criteria.
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Table 8:

Noise Impact Methodology

Assessment
Criteria
Intrusive

Amenity

Project
Specific
Criteria
Rating
background
level plus
5 dBA
INP based
on existing
industrial
level

8.5.1 Nearest Sensitive Receptors

Noise
Management
Zone
d 5 dBA above
project specific
criteria
d 5 dBA above
project specific
criteria

For the purposes of assessing the potential
noise impacts, the management zone is
further defined as follows:
Noise Management Zone
Depending on the degree of exceedances of
the project specific criteria (1 dBA to 5 dBA)
noise impacts could range from negligible to
moderate. It is recommended, in accordance
with the INP, that management procedures
be implemented including:
Noise monitoring on site and within
the community.
Prompt response to any community
issues of concern.
Refinement of on-site noise mitigation
measures and quarry operating
procedures, where practical.
Discussions with relevant property
holders to assess concerns.
Consideration of acoustical mitigation
at the receivers.
Consideration
of
negotiated
agreements with property holders.
Note that the management procedures
described above are in addition to ensuring
that feasible noise controls, as included in the
predictive modelling of the Noise Impact
Assessment, have been implemented for all
stages of this project.

8.5

Air Quality Impact Assessment

An Air Quality Impact Assessment has been
undertaken by Heggies Pty Ltd and is
included as Attachment 10.
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The NSW Department of Environment,
Climate Change and Water (DECCW) specify
ZLWKLQ WKH  GRFXPHQW WKH ³Approved
Methods for the Modelling and Assessment of
Air Pollutants in New South Wales´ WKH
Approved Methods), that assessment of air
quality impacts attributable to an operation
should be assessed at the nearest
surrounding sensitive receptors. Sensitive
receptors are identified within the Approved
Methods as:
µA location where people are likely to
work or reside; this may include a
dwelling, school, hospital, office or
public recreation area. An air quality
impact assessment should also
consider the location of known or likely
future sensitive receptors.¶
A number of existing sensitive receptors are
situated in the area surrounding the BPQ.
Furthermore, the surrounding suburb of Shell
Cove is undergoing significant residential
development, with vacant lots approved for
dwelling construction. In order to address
impacts upon the approved vacant lots within
the Shell Cove development, receptor
locations at the closest points to the BPQ
boundary, Norman Close and Davis Parkway
have been selected. A large area is currently
listed for potential future development
(including the establishment of residential and
commercial buildings and a marina). Due to
the uncertainty associated with the exact
nature of this expanded future development,
the closest point to the Project Site, marked
by the proposed playing fields, will be
assumed as a worst-case assessment
location.
In order to select representative assessment,
sensitive receptor locations have been
selected for both Killalea State Park Picnic
Area (to the west of the subject land) and
Shallows Coastal Reserve Car Park (to the
north).
Figure 18 provides the location of the nearest
sensitive receptors (numbers R1 ± R15)
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Figure 18:

Nearest Sensitive Receptors.

8.5.2 Project Air Quality Goals
For the purposes of the assessment, the air quality goals (which conform to current DECCW and
federal air quality criteria) are summarised in Table 9.

Table 9:

Air Quality Goals Summary

Pollutant

Averaging Time

Goal

TSP

Annual

ȝJP

PM10

24 hours

ȝJP

Annual

ȝJP

24 hours

ȝJP

Annual

ȝJP

Annual

Maximum incremental increase of
2
2 g/m /month

PM2.5

Dust Deposition

3

3

3

3

3

2

Maximum Total of 4 g/m /month
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8.5.3 Existing Air Quality Environment

8.5.4 Atmospheric Dispersion Modelling

There are a number of existing extractive and
materials handling operations in the region
surrounding the BPQ site, including:

The atmospheric dispersion modelling carried
out utilises the American Meteorological
Society / US Environmental Protection
Authority (USEPA) regulatory Gaussian
plume dispersion model AERMOD.

Cleary Bros (Bombo) Quarry, Albion
Park ± approximately 4.5 km westnorthwest of BPQ.
Readymix Quarry, Albion Park ±
approximately 4.9 km west-northwest
of BPQ.
Boral
Quarry,
Dunmore
±
approximately 3.9 km west-southwest
of BPQ.
Boral Bombo Quarry ± approximately
5.8 km south-southwest of BPQ.
Boral Sand and Soil, Dunmore approximately 2.1 km southwest of
BPQ.
Waste
Depot,
Minnamurra
approximately 2.9 km southwest of
BPQ.
While these operations are not in the
immediate vicinity of the BPQ, each operation
has the potential to contribute emissions of
particulate matter to the local air shed.
Consequently, in order to account for the
existing air quality levels in the region and the
potential cumulative impact of surrounding
existing operations, air quality monitoring
data for dust deposition, PM10, PM2.5 and
TSP has been sought and analysed in setting
the existing air quality parameters within the
Air Quality Impact Assessment.

The approved regulatory model for use in the
majority of applications in NSW is the Victoria
EPA model Ausplume, as per Section 6 of the
Approved Methods. However, following
consideration of the significant increasing
depth of the open cut area of the BPQ, it was
considered that the potential pit retention
would be better reflected through the
implementation
of
AERMOD,
which
incorporates an Open Pit source type. The
implementation of AERMOD for this
assessment was approved by DECCW Air
Technical Advisory Services Unit
Modelling Scenarios
Four scenarios were modelled to represent
potential Project emissions:
Scenario
1
±
Current
site
configuration at production rate of 1.5
Mtpa. (Viewed as Baseline)
Scenario
1a
Current
site
configuration at production rate of 1.5
Mtpa PLUS construction of western
boundary amenity bund.
Scenario 2 ± Upgraded site
operations at production rate of 2.4
Mtpa; and
Scenario 3 - Upgraded site operations
at production rate of 4 Mtpa.
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Modelling Results & Conclusions
The findings of the modelling exercise
indicate that current and future operations at
the BPQ would generally comply with the
relevant criteria and that the likelihood of
adverse cumulative impact was low. All air
quality goals for the project were met in
residential locations, including the proposed
Shell Cove development north of the quarry.
In summary:
Dust deposition levels are predicted to
be below the air quality criterion at all
surrounding
sensitive
receptor
locations for all modelled scenarios,
with the exception of the closest
receptor (proposed playing fields)
during Scenario 1a.
Cumulative annual average TSP
concentrations are predicted to satisfy
the air quality criterion at all
surrounding
sensitive
receptor
locations for all modelled scenarios.
Cumulative annual average PM10
concentrations are predicted to satisfy
the air quality criterion at all
surrounding
sensitive
receptor
locations for all modelled scenarios.
A small number of exceedances of the
impact assessment criterion for 24hour average PM10 concentrations
were predicted when cumulative
impacts were addressed. However,
review of the likely frequency
exceedances
occurring
through
comparison of the likely concurrence
of elevated ambient levels and
incremental increase attributable to
the
Quarry
were
very
low.
Additionally,
exceedances
were
experienced only at the nearby sports
field (R14) and other non-residential
receptors.
Consequently, the potential for
adverse impact associated with 24hour average PM10 is considered
very low.
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The modelling methodology contains a
number of assumptions which mean that
FRQVHUYDWLYH µZRUVW FDVH¶ VFHQDULRV ZHUH
modelled.
Therefore,
all
particulate
predictions
should
be
viewed
as
conservative, with levels expected to be lower
than those modelled during standard
operations.

8.5.5 Recommendations
A number of particulate matter emission
control techniques are currently applied at the
BPQ and have been factored into the
dispersion
modelling
process
where
practicable. These include:
Routine water spraying of haul routes
and unsealed surfaces;
Water spraying of stockpiles and
stockpile transfer points;
Full and
conveyors;

partial

enclosure

of

Underground loading of conveyors
from stockpiles; and
Enclosure of crushers.
Further controls that can be adhered to with
future operations include:
Maintaining control of the state of
trucks leaving the BPQ, minimising
truck out of materials which may lead
to enhanced paved road silt loading.
Maintenance and application of
existing spray bar will assist in this
matter.
Minimise the amount of exposed
surfaces and stockpiles about the
more exposed areas of the BPQ site.
Revegetation of the new amenity
bunds will minimise wind erosion from
these areas.
Ensure that the regular maintenance
of BPQ haul routes, both unsealed
and sealed, is continued.
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8.6

Greenhouse Gas Assessment

8.7

The Air Quality Impact Assessment (see
Attachment 10) includes a Greenhouse Gas
Assessment.
The assessment also considers emissions of
greenhouse gas emissions from the Bass
Point Quarry and includes estimates of direct
and indirect GHG emissions.

Visual Impact

Insite Planning Services was been engaged
by Hanson Construction Materials Pty Ltd
(Hanson) to prepare a Visual Impact
Assessment
to
accompany
this
Environmental Assessment.
The full Visual Impact Assessment is included
as Attachment 11.

Calculated direct (Scope 1) emissions from
the Bass Point Quarry associated with diesel
combustion
would
generate
between
approximately 3.7 kt CO2-e/annum and 9.8 kt
CO2-e/annum. Indirect (Scope 2 and 3)
emissions would be through purchased
electricity consumption and third-party
distribution of product materials from site.
Annual indirect emissions from the Bass
Point Quarry were calculated to range
between approximately 4.5 kt CO2-e/annum
and 12.0 kt CO2-e/annum.

8.7.1 Methodology

A comparison of the calculated direct (Scope
  HPLVVLRQV DJDLQVW $XVWUDOLD¶s 2007 net
emissions of 597 Mt CO2-e demonstrates the
Bass Point Quarry would represent an
increase of between approximately 0.001 %
and 0.004% of the total Australian emissions.
A comparison of the calculated Scope 1
emissions against NSW emissions in 2007
(162.7 Mt CO2-e) demonstrates that the Bass
Point Quarry would represent an increase of
between approximately 0.002 % and 0.006%
of NSW emissions.
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The visual impact assessment has been
undertaken involving:
1.

A visual inspection of the site, adjoining
properties and surrounding lands; and

2.

A visual inspection of the wider locality,
including areas along the coast to the
north and south of the site as well as the
Shellharbour Hinterland

3.

A review of appropriate literature and
mapping.

4.

An analysis of potential visual impacts
and the compilation of this report; and

5.

A
recommendation
including
mechanisms to reduce/improve any
identified visual impacts.
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8.7.2 Visual Character
The coastal areas between Kiama (in the
south) and Wollongong (in the north) are
dominated by rocky outcrops and sandy
beaches. In many places, rocky outcrops
extend seaward to create dramatic headlands
with views up and down the coast. Such
outcrops are well known vantage points
including Kiama, Bass point and Hill 60.
Some areas are more accessible than others
with Kiama and areas near to Shellharbour
and Wollongong being directly accessible by
vehicle. Others coastal vantage points are
provided with pedestrian access only.
Some areas are undeveloped right to the
ZDWHU¶V edge whilst in other residential
development and built up areas extend to the
sea.
A key component of the coastline in this area
is the proliferation of development associated
with the industrial nature of the locality. The
area has a number of boat harbours, jetties
and the like which are still used for
commercial boating activities (including
ILVKLQJ DVZHOODVPRUHµLQGXVWULDO¶XVHV
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The nature of development in the areas has
presented physical characteristics that
superimpose a skyline dominated by
industrial development over the natural
features of the coast. In this respect, there
are a number of industrial developments
which provide an industrial backdrop
(including the loading facilities of Port
Kembla, the steel industries and processing
plant/equipment at a number of coastal
quarries, including the existing Bass Point
Quarry). The night-time views of the coast in
this locality show significant lighting
associated with the industrial and residential
uses of the coast.
Further inland, the Shellharbour hinterland is
made up of undulating farmland, which has
been primarily cleared. The escarpment of
the plateau provides views to the coastline,
showing the integration of open space areas
with residential development and existing
industry.
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8.7.3 Visual Analysis
The visual catchment of the subject land is
extensive as a result of its prominent location
on the coastline as well as the terrain and
land use in the locality. The Visual Impact
Assessment contains a more detailed
analysis of the visual catchment of the
subject land, accompanied by images and
mapping.

Given the prominent location of the
subject land, the site can be seen
from a number of locations along the
Illawarra escarpment to the west.
This is primarily a result of the
elevated position of the escarpment,
in addition to the prominent location of
the existing quarry. Primarily, it is the
existing plant and equipment which
identify the quarry from this distance.

8.7.4 Visual Impact of Proposed
Development

In summary, the primary viewing areas are:
The range of areas within close
proximity to the subject land, including
which have views of the existing
quarry and associated activities. This
includes area to the immediate north
(such as Bassett Park, Shellharbour),
the Killalea State Park to the
immediate south-west, as well as
residential areas within the Australand
Development (primarily to the north of
the Quarry Haulage Road).

Stage 1 Extraction
The proposed Stage 1 increases in extraction
will not result in any additional visual impacts.
The proposal seeks approval for an extension
to extraction (Stage 1) which will essentially
deepen the existing approved extraction
areas. This will not result in any additional
visual impacts.
Stage 2 Extraction

Areas which have views of the quarry
haul road
The coastal areas to the north of the
subject land have views of the subject
land. This includes views from:
Bassett Park & Bardsley Park
(Shellharbour),
Barack Reserve (Barack Point);
and
Hill 60 Reserve/Illowra Battery
(Port Kembla).
Note that the views from these
locations are generally of the existing
processing equipment, stockpiles of
gravel and extracted material along
with the existing ship loading
facilities. The actual extraction area
itself is hidden from view.
Coastal areas to the south have
distant views of the subject land; this
includes land a Minnamurra Headland
and Kiama. The views to the subject
land are very distant and current
impacts are limited to the processing
equipment which sits on the skyline.
Without the aid of binoculars the
subject land is barely discernable.
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Stage 2 extraction activities will result in the
extension of extraction areas, primarily in the
north-western portion of the site but also
some areas in the north-eastern and southeastern portions.
As part of the proposed Stage 2 works,
screen mounds/bunding will be provided to
30 and 44m AHD.
In the case of the north±western extraction
area, this bunding will be provided at
approximately 44m AHD and will essentially
be a relocation of the existing bunding slightly
north of its current location. The location of
this bunding will be in a location which
currently has an approximate height of 35 m
AHD (See current topographical/survey plan
of the site included as Attachment 1). Under
these circumstances, the proposal will result
in an appearance from the north-west that
resembles the current appearance of the
quarry. It is recommended here that the
mounding provided in this area be
appropriately vegetated with suitable species
consistent with vegetation types naturally
occurring within the locality.
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Processing Plant, Stockpiles and Site
Infrastructure

8.7.5 Visual Impact Mitigation Measures

The proposed development (Stage 1) will
result in the decommissioning of the existing
plant and equipment and the establishment of
replacement plant and processing equipment
centrally on the site.
At the current time, the existing processing
plant and equipment is located on the
northern portion of the site, in a visually
prominent location. As a result of
processing/operating
considerations,
stockpiles of material are located nearby. It is
this processing plant and stockpiles which are
the most recognisable element of the site
activity and can be seen (and clearly
identified) from some distance away when
viewed from areas to the north or northwesterly of the site.
The proposed development will locate new
processing plant/equipment and stockpiles
centrally on the site, at a level of
approximately 16 m AHD. This is a position
significantly below the 20-25 m AHD level of
the current equipment.
As a result, the proposed development will
significantly improve the visual amenity from
areas to the north and north-west as well as
from areas on the Illawarra escarpment and
southern areas that have views of the
processing plant on the skyline.
Lighting
The proposed development will reduce the
impact of lighting, by relocating the
processing plant and equipment more
centrally on the site, and at an elevation
which is significantly lower than its current
location.
Quarry Haul Road
The proposed development will not result in
any variation to visual impacts which result
from haulage of materials from the site.
There are no proposed alterations to the
existing haulage road outside the boundaries
of the site, nor the noise screening
associated with the road.
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It is recommended that the following
mitigation measures be employed as part of
the development:
It is recommended that all bunding
and soil mounding be appropriately
constructed to engineered standards
to ensure stability. Appropriate
erosion & sediment control devices
are to be utilised. In addition, soil
mounding/bunding (and any other
areas around the perimeter of the site)
should be vegetated with species
appropriate to the locality, including
grasses and shrub species endemic
to the Illawarra coast;
As part of the removal and
decommissioning of the existing plant
and equipment, all unnecessary
lighting and superfluous lighting be
removed;
All lighting required as part of the new
processing, plant and equipment shall
be positioned, to the maximum extent
possible, to shine downwards so as to
prevent escape of lighting into the
night sky.
All lighting shall be
shielded, where appropriate, to
prevent unwanted glare;
All
unused
buildings,
plant,
equipment, unnecessary fencing and
the like shall be removed from the site
to prevent unnecessary visual impact
for structures which are no longer in
use.

8.7.6 Conclusion
The Visual Impact Assessment concludes
that the proposed development is unlikely to
have any significant adverse impacts on the
views or vistas in the locality.
The proposed additional resource extraction
is primarily brought about by deepening the
existing extraction areas, which will have no
visual impacts on lands outside the subject
site.
The lateral extension of the quarry will be
protected by bund walls which reflect the
current views of the quarry from surrounding
lands and which are approximately consistent
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in height and form to the current soil
mounding and surrounding landscape.
Some aspect of the proposed development
will make significant improvements to views
and vistas; particularly the decommissioning
of the out-dated processing equipment and
relocation of new processing plant and
stockpiles to an area centrally located on the
site and situated lower within the quarry
profile. This will improve the views of the site,
in terms of removing the visual impacts of the
processing plant, particularly when viewed
from the north and north-east.

8.8

Geotechnical Assessment

8.8.2 Existing Cut and Fill Batter Slopes
The existing cuts along all faces of the
current extraction pit contain slopes ranging
from approximately 8(vertical): 1(horizontal).
Only one drop cut of approximately 16-18m
has been conducted at the time of writing this
report.
Existing cuts observed were serviceable and
showed no evidence of mass failure.

8.8.3 Quarry Slope Stability Risk
Assessment
Modelling Approach

A Geotechnical Assessment has been
undertaken by Martens Consulting Engineers
and is included as Attachment 12.
The scope of the geotechnical assessment
was to:
1. Undertake site inspection and assess
existing site geotechnical conditions.
2. Undertake sub-surface investigations
ZLWKLQ WKH SURSRVHG µHDUWKHQ EXQG¶
location to determine the depth and
nature of soil overburden/weathered rock
and evaluate the strength of the soil
overburden.
3. Review existing information on the Quarry
and conduct SLIDE 5.0 modelling to
determine appropriate ultimate batters in
soil and rock to ensure safety of quarry
and stability of neighbouring lands.

A slope stability analysis was undertaken
using the SLIDE 5.0 modelling package. This
allows for the assessment of Factor of Safety
(FOS) against sliding under cut and fill
scenarios.
Four simple scenarios were
modelled for the site based on a 80m total cut
depth:
1. 16m cut batters at 8V:1H with 5m
horizontal benches.
2. 16m cut batters at 8V:1H with 5m
horizontal benches, with a 10kpa live
load applied to all benches.
3. 16m cut batters at 4V:1H with 5m
horizontal benches.
4. 16m cut batters at 4V:1H with 5m
horizontal benches, with 10 kpa live
load applied to all benches.
Modelling Results

8.8.1 Rock Strength
Unconfined compressive strength (UCS)
estimates have been estimated for modelling
purposes from available literature and
previous site investigations conducted by
Martens and Associates within the Bombo
Latite geological unit in surrounding localities.
For SLIDE 5.0 modelling, a UCS of 40 Mpa
for the upper Latite unit, 30 Mpa for the
Agglomerate unit and 60 Mpa for the lower
Latite unit was considered appropriate.
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Detailed results of modelling are summarised
below in Table 10. This describes the Factor
of Safety (FOS) against sliding. Values > 1.5
represent stability, with a value of < 1.5 being
unacceptable.
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construction management and final design of
the mound. The following sections discuss
the investigations in the mound area, and
provide recommendations in light of those
investigations.

Table 10:
Summary of modelling worst
case Factor of Safety (FOS) results.
FOS
Scenario
Without Load

With 10 kpa
Live Load

8V:1H

2.049

2.030

4V:1H

2.357

2.337

Following
a
review
of
geotechnical
considerations, the main geotechnical issues
associated with the construction of the mound
are considered to be:
1.

Existing
Drainage
Ways:
existing
overland flow paths with small check
dams are located in the area of the
proposed mound. These will require
special attention with regards to stripping
of unsuitable material, filling work and
depending on final design, possible
drainage infrastructure.

2.

Settlement: this is expected to occur
under the increased load applied to the
variable soil profile from the large mound.
This is considered a minor geotechnical
issue though, provided the trafficable
areas of the mound are to be designed to
incorporate such settlement.

The following comments are made in light of
results:
8V:1H batters: FOS for cut with 10kpa
load is acceptable.
The lowest FOS failure plane for all
scenarios was a moderate scale rock
slide in the upper cuts (failure of the
Agglomerate layer).
UCS values for rock should be confirmed by
Hanson with point load testing of rock cores.
Where significant discrepancies occur
(particularly if rock is weaker than modelled),
a review of the modelling scenario and safe
quarry cut slopes will be required.

8.8.4 ¶3LRQHHU0RXQG·$VVHVVPHQW
An earthen mound is proposed on the
northern side of the quarry as a part of future
works to reduce the visual and acoustic
impact of the quarry on surrounding land
uses.
Geotechnical information about the subsurface condition in the mound area was
requested by the Client to aid in the
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In light of the above, it is our view that there
are no major geotechnical conditions along
the proposed mound alignment that would
preclude consent for constructing such an
entity. The proposed mound should not
detrimentally affect local slope stability,
provided it is constructed in light of
recommendations contained within the
geotechnical report.
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8.8.5 Recommendations
The geotechnical assessment report makes
the following recommendations:
Soil Excavation ± Mound
All organic topsoils are to be stripped in the
area of the mound and stockpiled for final
landscaping uses. Particular focus should be
made on removing unsuitable material from
the small check dams within the overland flow
path.
Soil overburden required to be excavated
without structural supports can have a
permanent batter slope of 1 (vertical): 2
(horizontal). Alternatively an appropriately
designed retaining structure may be used.
Temporary batters (<1 month) of 1 (vertical):
1 (horizontal) are considered acceptable.
Fill Placement ± Mound
Fill is to be placed to construct the mound. It
is understood that the only permanent
structure constructed on the mound will be
the quarry access road.
The following
specifications are provided in light of this:
Underlying
materials
supporting
mound are to be a minimum stiff clay
(or weathered rock), proof rolled with
a minimum 12 t static drum roller prior
to placement of fill.
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Engineered fill should be placed in
layers of a maximum of 300 mm loose
thickness
and
compacted
(as
specified herein).
For granular
materials, a minimum ID of 75 %
should be achieved. For clayey soils
(e.g.
including
weathered
sandstone/shale),
engineered
fill
should be compacted to minimum
95% SMDD, and 98% SMDD for a
minimum of 0.5m below pavement, as
per AS 3798 (2007).
Final fill batters should not exceed
1V:3H.
Final surface should be free-draining
to prevent excessive ingress of water.
Should groundwater ingress through
rock be observed then a subsoil
drainage system may be required
prior to placement of fill.
Rock Excavation - Quarry
Based
on
slope
stability modelling,
excavation batter slopes can be conducted
up to 8V:1H. Batter slopes to be cut in
maximum 15 m deep increments with 5 m
wide benches between each increment.
Benches should be graded to ensure
stormwater; seepage and groundwater drain
off the bench towards the desired location
(outside edge).
If batter slopes show signs of failure then
excavations are to stop immediately and a
geotechnical engineer should be consulted to
determine appropriate action.
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Retaining Structures
Any retaining structures to be constructed as
part of site works are to be backfilled with
suitable free-draining materials and include
suitable drainage measures, such as a
geotextile enclosed 100 mm agricultural pipe,
to redirect water that may collect behind the
retaining walls.
Groundwater
Groundwater ingress to the pit shall occur
and require dewatering. This water and
surface water is to be pumped to discharge
locations identified in section 5.3 of the
Martens and Associates Surface Water
Management Plan (2009), at Attachment 14.
Dewatering is to be undertaken using the
sump and pump method. The pump(s) should
be sized to suit groundwater ingress rates
and stormwater flows.
Stormwater
Stormwater is to be drained to sedimentation
ponds in locations shown by the Martens and
Associates Surface Water Management Plan
(2009), Attachment 14. Treated stormwater
will be used to supply water to Killalea
Lagoon with excess water being discharged
to locations identified in this report.

8.9

Hydrogeological Assessment

A Hydrogeological Assessment has been
completed by Martens and Associates and is
included as Attachment 13.
The assessment addresses the following:
1.

Assess the existing groundwater regime.

2.

Determine site aquifer properties.

3.

Identify existing groundwater users or
environments which may be impacted by
the proposed expansion of operations.

4.

Develop a finite-difference groundwater
flow model to assess likely groundwater
ingress volumes, aquifer drawdown,
impacts on Killalea Lagoon and impacts
on the freshwater/saltwater groundwater
interface associated with the proposeddevelopment.
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5. Provide mitigation measures to ensure
the proposed development results in
either beneficial or neutral impact.

8.9.1 Existing Groundwater
The location of site piezometers is shown in
the Hydrogeological Assessment along with a
detailed summary of the existing groundwater
conditions. In summary:
Groundwater levels over the site
range from approximately 0.92 to
18.73. Groundwater gradient is
generally toward the ocean or to
Killalea Lagoon.
pH ranges from slightly alkaline to
slightly acidic with an average of 6.97
(near neutral). The piezometers within
BH1 and BH2 both had a geometric
mean pH level of 8.2 which was the
most alkaline value. This is expected
given that these piezometers are
relatively close to the coast and
seawater typically has a pH of around
8.
Electrical Conductivity (EC) ranges
from levels that are indicative of fresh
to brackish water.
The geometric mean of Total Nitrogen
(TN) values is 0.458 mg/L. BH1
returned
elevated
TN
values
(geometric mean of 7.3 mg/L.
The geometric mean of Total
Phosphorus (TP) values is 0.113. BH1
returned elevated TP values. BH3 and
BH5 also returned relatively high
values. BH3 and BH5 are outside of
the influence of quarrying and
therefore suggest that elevated
nutrient concentrations within the
groundwater are a natural occurrence.

8.9.2 Modelling & Impact Assessment
Potential impacts of the project were
assessed using a calibrated steady-state and
subsequent transient numerical Modflow
groundwater model.

Environmental Assessment ± Bass Point Quarry Extension

Primary objectives of the model were:
3.
Quantify dewatering rates associated
with the quarry
'HWHUPLQH WKH SURSRVDO¶V aquifer
drawdown
Assess the effects of dewatering on
Killalea Lagoon
Assess the impact of dewatering on
the salt-fresh water interface

development

steady-state

Simulated dewatering to the depth of
proposed quarrying, to -40m AHD, to
assess the impact of the proposal.
4.

Proposed development transient model
This scenario allowed assessment of
temporal climate variations, over a 30
year period, the life of the quarry, in
addition to its µHQG-VWDWH¶ DV LQ PRGHO
scenario 3.

The model developed to assess these
impacts was based on the following
assumptions:
A single layer of Bumbo latite beneath
the quarry and Killalea Lagoon ±
based on site drilling records
Surface topography defined from site
survey and 1:25,000 mapping
Heterogeneous
(non-uniform)
recharge zones
No other ground water extraction,
apart from the quarry
Refinement to 10 layers of the model,
to adequately provide resolution to
model the freshwater and saltwater
interface

Proposed
model

While not considered as well-suited to
impact assessment as the steady-state
models, the transient model did show
that:
The extraction depth and area are
the main controls for groundwater
flow into the quarry
Climate variation over time has a
minor effect on inflow rates
5.

With
these
parameters,
although
a
simplification of a complex system, the data
generated by the model allowed sufficient
GHWDLOWRPHHWWKLVDVVHVVPHQW¶VREMHFWLYHV

Proposed development
model (M3-2)

steady-state

This scenario tested varying the
extraction sequence and a range of
extraction depths to achieve acceptable
environmental outcomes.

Scenarios Modelled
1.

Existing development ± steady state
model
This model allowed calibration and
approximation with observations onsite.

2.

Approved
model

development

steady-state

The model was developed to compare
the
impacts
of
the
proposed
development
with
that
already
approved.

96

6.

Proposed development and post
rehabilitation steady state salt model
The final scenario modelled the position
of the fresh and salt water interface.

Model calibration
The model was calibrated using various
borehole water level data and aquifer
characteristics and was considered suitable
for predictive use.
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8.9.3 Overview of Likely Impacts

Killalea Lagoon

The following potential hydrogeological
impacts may arise due to the proposed
development:

Recharge of the lagoon will be necessary to
offset the expected loss of water. The
recharge method is outlined below.

1. Leakage from Killalea Lagoon ± The
proposed quarry is expected to result in
leakage from Killalea Lagoon. The
greatest impact occurs when the western
extraction pit is quarried to its proposed
maximum depth of -40m AHD, when a net
water loss of 4.12 L/s from the lagoon is
expected to occur. Modelling is detailed in
the report at Attachment 13.

1. Extraction schedule ± extraction to -40m
AHD is proposed for both the eastern and
western pits. The western pit is to be
quarried first, with stormwater sourced
from the eastern pit to produce fresh water
to offset the modelled loss of ground water
from the lagoon.

Once extraction from the western pit
ceases, dewatering will be discontinued
and the pit allowed to fill to 0m AHD. At
this stage the net loss of water from the
lagoon is reduced to 0.4% of the current
inflow. This is considered a negligible
impact on the lagoon.
2. Saltwater Intrusion ± the influence of
saline and fresh ground water near the
coast is controlled by aquifer levels.
Drawdown of the aquifer is expected to
allow seawater to encroach further
landward by some 25 m, when the
western pit has been quarried to its
maximum depth of -40m AHD. This effect
is observed in the rock between the
quarry pit and the ocean. Neither is any
change observed, of the saline and fresh
water interface at the berm between
Killalea Lagoon and the ocean.
3. Drawdown at nearby bores ± drawdown is
unlikely to occur due to the significant
distances between the quarry and other
ground water users in the locality.
4. Groundwater Dependent Ecosystems
(GDEs) ± without mitigation, aquifer
drawdown would impact on Killalea
Lagoon, which is a GDE.

8.9.4 Potential Mitigation Measures
Mitigation will be required to replace water
leaking from Killalea Lagoon due to the
dewatering effect of extraction from the
western pit. To achieve this objective the
following will be required:
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When the western pit is quarried to the
proposed level it will be backfilled with
water to 0m AHD. Quarrying of the
eastern pit will then begin. However, the
eastern pit may be quarried before the
western pit is backfilled, but to no deeper
than 0m AHD (allowed under current
approvals).
The above sequence is required so that
the eastern pit can provide a source of
freshwater for lagoon recharge during the
extraction of the western pit. No recharge
will be necessary once extraction of the
eastern pit commences, as modelling
shows that water loss from the lagoon will
be insignificant, no more than a 0.4%.
2. Lagoon Recharge ± lagoon recharge will
be required to offset losses during
quarrying of the western pit.
Lagoon recharge will be required at a rate
equivalent to the loss from the lagoon
H[SHFWHG GXULQJ WKH ZHVWHUQ SLW¶V
extraction. The required lagoon recharge
rate will need to be increased to a
maximum of 4.12 L/s, as the western pit
is deepened to its maximum depth of 40m AHD.
Recharge rates during western pit
extraction are shown for a variety of
extraction levels, set out in the
Hydrogeological Assessment report at
Attachment 13.
Stormwater collected from the eastern pit
will be treated to an appropriate standard
before being used for lagoon recharge.
Water quality standards for recharge
waters will be established via a review of
relevant literature and data, prior to
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quarrying below 0m AHD. Water
treatment
requirements
for
the
stormwater system are expected to
include sedimentation and filtration and
will be based on parameters derived from
the review.
Discussions with the site Flora and
Fauna consultant (Harper Somers
2¶6XOOLYDQ  LQGLFDWHG WKDW WKH DERYH
preliminary lagoon recharge strategy was
appropriate in principle.
Refer to Martens and Associates Surface
Water Assessment and Stormwater
Management Scheme (Attachment 14)
for further detail of the proposed lagoon
recharge strategy.
Saltwater Intrusion, Reduction to Bore
Yield and GDE Impact
No mitigation measures are considered
necessary as saltwater intrusion and reduced
bore yields are insignificant. GDE impact is
addressed in the preceding section
addressing Killalea Lagoon recharge.
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Contingency
While the measures described are expected
to adequately address anticipated impacts,
the
Director-*HQHUDO
RI
3ODQQLQJ¶V
requirements
for
this
environmental
assessment required contingency planning.
The Hydrogeological Report recommends
that Killalea Lagoon is permanently
instrumented with a device that enables water
levels and electrical conductivity to be
monitored daily.
This monitoring is
recommended
to
begin
when
the
development is approved, to provide
background data prior to excavation below
0m AHD.
Should recharging the lagoon cause water
levels to increase beyond those expected or
observed during the background monitoring
period, then the recharge rate shall be
reduced.
Conversely, if lagoon recharge rates cannot
adequately recharge the lagoon, then the
recharge rate shall be increased. Should the
lagoon still be inadequately recharged,
extraction is to cease and only re-commence
once a rectified recharge strategy has been
prepared.
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8.9.5 Groundwater Monitoring

8.9.7 Conclusion

The following groundwater and surface
monitoring
is
recommended
by
the
hydrogeological assessment (Attachment 13):

Modelling results indicate that Killalea Lagoon,
a Groundwater Dependent Ecosystem, will be
impacted by the proposed development
unless mitigation measures are implemented.

Surface water levels and EC at daily
frequency at Killalea Lagoon ± to
commence
once
proposed
development is approved.
Groundwater levels and EC at various
site bores at quarterly intervals for
levels and potential seawater intrusion
± to commence once works begin.
Groundwater levels at all site bores at
quarterly intervals to allow for detection
of potential drawdown around the
3URMHFW 6LWH¶V ERXQGDULHV ± to
commence once works begin.
A
comprehensive
groundwater
monitoring plan is to be prepared and
approved by DECCW/NOW following
project
approval,
prior
to
commencement of works.
The quarry extension applied for will
not
commence
until
resources
approved to be removed under current
consents are exhausted. This means
the proposed extraction will not begin
for at least 10 years. There will
therefore be at least 10 years of base
line data available before quarrying as
proposed begins.

8.9.6 Groundwater Licensing
Requirements
In accordance with sections 56 and 57 of the
Water Management Act 2000 and the Water
Act 1912 the SURSRQHQWZLOOUHTXLUHDQ³DTXLIHU
DFFHVV OLFHQVH´ LQ RUGHU WR XQGHUWDNH DQ\
dewatering of groundwater.
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Mitigation recommended by this assessment
involves developing an extraction schedule to
ensure impacts are minimised. The proposed
mitigation strategy involves recharging of the
lagoon with suitably treated water to maintain
the pre-development water-balance and
water-quality of the lagoon.
Extraction of the western pit below 0m AHD
must not be accompanied by simultaneous
extraction of the eastern pit. Extraction below
0m AHD in the eastern pit must not
commence until extraction has ceased in the
western pit and the pit has backfilled with
water to 0m AHD.
This quarrying sequence allows the eastern
pit to be used as a source of fresh water for
lagoon recharge during extraction of the
western pit. Recharge water will be treated
through sedimentation and filtration as
required to ensure water quality is comparable
ZLWK.LOODOHD/DJRRQ¶VDPELHQWZDWHUTXDOLW\
Other identified impacts, salt water intrusion
and drawdown on the aquifer effecting other
users, were assessed and do not require
mitigation.
This assessment demonstrates the proposed
development can proceed with no impact
beyond that associated with the already
approved development provided that the
recharge mitigation strategy outlined by
Martens and Associates (Attachment 13) is
implemented.
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8.10.1 Existing Topography

8.10 Surface Water Assessment &
Stormwater Management
A
Surface
Water
Assessment
and
Stormwater Management Plan has been
prepared by Martens and Associates and is
included as Attachment 14.
The report describes the findings of a Surface
Water
Assessment
and
presents
a
Stormwater
Management
Scheme for
+DQVRQ¶s Bass Point Quarry project.
Primary objectives of the assessment are:
1.

Assess water supply/demands and
security for site operations based on a
site water balance.

2.

Assess
impacts
of
proposed
development on drainage lines and
surface water bodies (i.e. Killalea
Lagoon).

3.

Provide a Stormwater Management
Scheme (SMS) that ensures sufficient
water
supply
and
water
cycle
management for site operations.

4.

Incorporate mitigation strategies into the
SMS (if necessary) that ensure neutral or
beneficial environmental impact when
compared to the already approveddevelopment scenario.

5.

Assess water quality management
requirements for waters to be discharged
off-site.
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Existing extraction pits collect stormwater
from disturbed portions of the site.
Undisturbed portions of the site drain either
directly to the ocean to the north and south of
the site, to Killalea Lagoon to the west of the
site or to land to the north west of the site.

8.10.2 Drainage Lines
Four unnamed drainage lines exist to the
north of Bass Point Quarry Road, three drain
to the ocean. The fourth drains to Killalea
Lagoon. These drainage lines are grassed
depressions and no channel was observed in
any of the drainage lines.

8.10.3 Killalea Lagoon
Killalea Lagoon is situated approximately 80
P ZHVW RI WKH VLWH¶V ZHVWHUQ ERXQGDU\
approximately 320 m west of the proposed
western extraction pit and approximately 250
m north of the ocean.
The lagoon is separated from the ocean by a
barrier beach and vegetated fore-dunes.
Water depths within the lagoon vary but
rarely exceed 1 metre. The lagoon is
predominantly a freshwater swamp and is
only rarely temporarily inundated by seawater
during storm conditions. The lagoon is
identified by State Environmental Planning
Policy No. 14 ± Coastal Wetlands.
A total catchment area of approximately
95.8ha currently drains to the lagoon.

